~—

b-#—) = ~—r

|Entered at the Post Office of New York, N. Y., as Second Class matter.

Copyrighted, 1893, by Munn & Co.

A WEEKLY JOURNAL OF PRACTICAL INFORMATION, ART, SCIENCE, MECHANICS, CHEMISTRY, AND MANUFACTURES,

Vol. LXVIII.—No. 18.
ESTABLISHED 1845

NEW YORK, MAY 6, 1893.

$3.00 A YEAR.
WEEKLY.

THE NAVAL PARADE AND REVIEW,

The combined fleet of American and foreign war ves-
sels which had been gathering at Hampton Roads for
some two weeks previous, to participate in the inaugu-
ration of our Columbian festivities, sailed from that
port on April 24 for New York, under command of
Admiral Gherardi. The interchange of courtesies
among the officers of so many different nations was
most cordial, and interesting in the highest degree, the
time which the vessels were at Fort Monroe being oc-
cupied by an almost uninterrupted round of entertain-
ments, including boat races among the different crews
and sea maneuvering by the vessels. The ships went
to sea in double column, the American, German, and
Duteh forming the port column, and the British, Rus-
sian, French, Italian, and Brazilian the starboard
column, and in pretty nearly this order they reached
the Lower Bay of New York on the following day.
The three Spanish vessels, the Infanta Isabel, Reina
Regenta, and Nueva Espana, having in tow the three
Columbus caravels, did not remain at Hampton Roads,
to come from there with the fleet; but fearing that the
weather might not be favorable for the towing of the
caravels, they made the voyage a day earlier, safely
anchoring their small craft at the assigned places in
the North River.

At 9 o'clock in the morning of April 26, the signal

to ‘“ Prepare to get under way ” was flung out from the
Philadelphia, Admiral Gherardi’s flagship, and answer-
ing pennants responded from all the warships, where
everything had been putin most complete readiness for
making a grand entrance to the harbor and port of
New York. The day was bright and beautiful, and
a stately panorama was then presented to the many
thousands who covered the high grounds of Staten
Island and the Long Island shore from the Narrows
up, and crowded the tops of buildings and the lines of
the wharves of three cities as the combined fleet came
forward up the magnificent bay and the noble river
at slow speed, and the vessels maintaining measured
distances, until the anchorage ground was reached,
opposite the beautiful Riverside Park.

Forts Hamilton and Wadsworth saluted the vessels
as they passed up, but on this occasion the salutes
were only answered by the flags of the fleet. There
was constant signaling between the vessels to main-
tain the proper distances and order, the formation and
sailing order calling for 900 feet of water between col-
umns and a similar distance between ships. The order
of the parade, and in which the vessels came to anchor
for the review on the following day, was as fol-
lows:

PorT CoLUMN.—United States. —Rear Admiral
Gherardi, commander-in-chief : 1, Philadelphia (flag).

2, Newark (flag). 3, Atlanta. 4, San Francisco. 5, Ban-
croft. 6, Bennington. 7, Baltimore. 8, Chicago (flag).
9, Yorktown. 10, Charleston. 11, Vesuvius. 13, Con-
cord, Argentina.—Rear Admiral Howard. 13, 9 de
Julio. Holland.—Capt. Arriens. 14, Van Speyk. Ger-
many.—Capt. Buchsel. 15, Kaiserin Augusta. 16, See-
adler. United States.—17, Miantonomoh. STARBOARD
COLUMN.— Great Britain.—Vice Admiral Sir John
Hopkins, commander-in-chief. 1, Blake (flag). 2, Aus-
tralia. 8, Magicienne. 4, Tartar. Russiéa.—Vice Admi-
ral Koznokoff, commander-in-chief. 5, Dimitri Dons-
koi (flag). 6, General Admiral. 7, Rynda. France.—
Rear Admiral de Libran, commander-in-chief. 8, Are-
thuse (flag). 9, Hussard. 10, Jean Bart. Italy.—Rear
Admiral Magnaghi, commander-in-chief. 11, Etna
(flag). 12, Giovanni Bausan. Spain.—Rear Admiral
Gomez y Lono, commander-in-chief. 13, Infanta Isa-
bel (flag). 14, Reina Regenta. 15, Nueve Espana. Bra-
zil.—Rear Admiral de Noronha, commander-in-chief.
16, Aquidaban (flag). 17, Tiradentes. 18, Republica.
During the passage up, the U. S. monitor Miantono-
moh did not take her position until the other vessels
of the fleet had passed up the river, as she was sta-
tioned opposite the Battery to fire a salute from her
great ten inch guns on the unveiling of a statue of
John Ericsson at that place, the exercises in connec-
(Continued on page 280.)
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OPERATIONS OF THE CANADIAN PATENT OFFICE.

We are indebted to the Minister of Agriculture of
Canada for a copy of his report for the year 1892,
which contains the proceedings of the Canadian
Patent Office.

In Canada patents are granted very much on the
same system as in this country, but the life of the
patent is eighteen years, divided into three periods of
six each, according to the amount paid by the ap-
plicant. Payments on the great majority of patents
are not continued beyond the period of six years. An
American patent that is not more than one year old
can be patented in Canada, but it is necessary, in
order to maintain the validity of the patent, that it
shall be worked in Canada within two years.

In 1892 there were granted a total of 3,417 Canadian
patents, of which 2,227 were taken by American citi-
zens, 671 by Canadians, 298 by Englishmen, 106 by
Germans, 26 by Frenchmen, and 89 by persons of other
nationalities. It will thus be seen that nearly two-
thirds of all the patents granted in Canada are to
American inventors, and but for them the Canadian
Patent Office would make a very poor showing. The
entire receipts of the Canadian Patent Office were
$84,720, and the expenditures were $39,643, leaving a
profit of $45,000 over expenses. It may be said that
American inventors chiefly support the Canadian
Patent Office as well as the Patent Bureau at Wash-
ington.

B

TREATMENT OF POTATOES TO PREVENT PCTATO
SCAB.

A recent number of the Rural New Yorker con-
tains an article by H. L. Bolley, illustrated by
photographs, showing the advantage of soaking the
seed tubers in corrosive sublimate solution. The
author says it has been demonstrated that the black-
ened, pock-marked condition of potatoes, commonly
spoken of as potato scab, is due to the direct action of
a parasitic cause which not only originates disease on
the tubers, but also affects. the roots and bases of the
vines. The disease is propagated in the new crop
from that on the seed tubers, and the author claims
that, if the tubers are treated with the substance men-
tioned, the plants will be free from the disease.

Photographs are given 8f potatoes grown without
having the seed tubers treated and those that were
treated. The treated seed yielded potatoes that were
clean and froc from disease. The treatment is easy of
application and the yield is increased. The seed
tubers were soaked for one and one-half hours in a
one one-thousandth solution of corrosive sublimate.

' The author claims that the ordinary method of spray-

ing the vines is simply a waste of energy, as the incep-
tion of the disease is from below.
— 4+ ———————————————
OPENING OF THE WORLD'S COLUMBIAN EXPOSITION,
CHICAGO, MAY 1, 1893,

The formal dedication of the Exposition buildings in
October last was attended with much pomp and cere-
mony. It was, therefore, decided that the exercises
pertaining to the opening of the great affair should be
impressive, yet at the same time very simple.. Among
the most prominent guests who received invitations for
the opening exercises were: The President of the
United States, the Duke of Veragua, the lineal de-
scendant of Columbus, the Vice-President, members of
the Cabinet, the judges of the Supreme Court, the
diplomatic corps, senators, members of the House of

| Representatives, the governors of the several States,

the mayor and city government of Chicago, Chicago
park commissioners, the members of the governing
boards of the Exposition, and the members of the
board of lady managers.

The programme is as follows :

1. Music—Columbian March and Hymn—John K.
Paine.

2. Prayer.

3. Presentation of chiefs of departments and foreign
commissioners by the Director-General.

4. Music—*‘In Praise of God "—Beethoven.

5. Address and opening of the World’s Columbian
Exposition by the President of the United States.

6. Starting of machinery, during which time will be
performed ‘ Hallelujah Chorus”—Handel.

7. Official visit from the President of the United
States and the officials of the World’s Columbian Ex-
position and the World’s Columbian Commission to
the various departments, arrangements having been
made previously with each chief to receive them.

The formal opening exercises were arranged to take
place in the Grand Plaza, on the east front of the Ad-
ministration building. The invited guests of the occa-
sion were seated on the platform, as well as the mem-
bers of the grand chorus. It is estimated that 100,000
people may here witness the exercises without being
overcrowded. After the opening programme has been
carried out and President Cleveland has declared the
Exposition opened, and pressed the electric button by
which the machinery is put in operation, the guests
were to be escorted through the buildings and grounds.

How to Reach the Grounds.—The accompanying offi-
cial map of Jackson Park skows the arrangement of
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the Exposition grounds and buildings, and the rela-
tion of the Midway Plaisance to it. The steamboats
land their passengers at the great pier. The Illinois
Central Railroad has built a station at 60th St., where
all passengers by this route will be landed. All the
other railroadsland their passengers in the Great Rail-
way Terminal station inside the grounds. The ele-
vated railroad has built a station over the annex to
the Transportation building, which is near the heart
of the grounds. Most of the visitors reaching the
grounds by the cable roads land at the north end of
the grounds, near the 57th St. entrance. The more
important entrances to the grounds are. 57th St.,
59th St., 60th St., 62d St., and 64th St.

The Midway Plaisance, as will be seen from the
map, comprises a strip of land between 59th and 60th
Sts., extending from Stoney Island Avenue to Cottage
Grove Avenue. It is here that all concessions have
been granted, with two or three exceptions, that are
not necessary features of the Exposition. There are
several entrances to the Midway Plaisance, and it is
reached from the Exposition grounds by a large en-
trance opposite the Woman’s building. A viaduct has
been built by which Stoney Island and the other ave-
nues crossing the Plaisance are elevated, so that visi-
tors can pass back and forth without crossing any
highways.

The Entrances.—Entrance tickets to the grounds are
on sale at hotels, railway stations and in many other
designated places throughout the city and also at an
abundance of ticket offices at the entrances to the Ex-
position grounds. There are nearly two hundred
ticket windows at the entrances to the grounds and
325 turnstiles. The several routes by which the
grounds are reached from all parts of the city are so
far perfected in their arrangements for carrying pas-
sengers that there is little doubt that they will be able
to accommodate all who may attend.

The Japanese make one of the most ecomplete and com-
prehensive exhibits of any foreign nation, being rep-
resented in all but two or three of the larger buildings,
in addition to some special exhibits and concessions.
Their displays in the Manufactures and Liberal Arts
building include silks, pottery, porcelains, art work
and other manufactures, while in the Agricultural
building is a fine exhibit of tea and other products,
and in the Horticultural building many plants, flowers
and examples of Japanese gardening and floriculture.
Atthenorth end of the Wooded Island the Japanesegov-
ernment has erected a very attractive structure, which
has just been dedicated with considerable ceremony,
and which will be formally presented to the Chicago
park commissioners at the close of the Exposition as a
permanent memorial. The building is a fine specimen
of Japanese handiwork and architecture. Itis one
story high and consists of three pavilions, each repre-
senting an important era in architecture and decora-
tion in the history of Japan. The right wing repre-
sents an era corresponding to the period of the discov-
eries of Columbus. Other features of the Japanese
exhibit will be the Japanese village, concession for
which was granted on Midway Plaisance, and tea
houses in the Exposition grounds proper. The Art
Gallery, Fisheries building and other buildings also
contain interesting exhibits from these people.

Side Shows and Concessions.—So many concessions
have been granted by the World’s Columbian Exposi-
tion that the impression has got abroad that the fifty
cents admission fee to the grounds entitles the visitor
This im-
pression is erroneous, decidedly so. All the buildings,
both those erected by the Exposition and those erected
by the several States and foreign nations, are open to
the public without cost, and all the exhibitsin the
Exposition are also open to the inspection of the pub-
lic without additional cost. The fifty cents admission
permits the visitor to see the whole Exposition and
enjoy many comforts such as seats in the buildings and
grounds, retiring rooms, drinking water, and the like.
But there aremany duplicates of these comforts,;besides
other extras, for which a small charge is made. Visi-
tors will have an abundant supply, without cost, of all
the conveniences necessary to their comfort; but if
they are willing to pay for extras, they will secure a
little more seclusion and perhaps somewhat more luxu-
rious arrangements. There are always plenty of people
who are willing to pay extra for special conveniences,
and the Exposition proposes to take advantage of this
tendency and benefit by it, so as to increase its legiti-
mate income in every way possible. The estimated
cost in round numbers is $22,000,000 to open the
Exposition to the public. In addition to this, there
will be large running expenses during the six months
it is open; so that in order to meet the outlay from en-
trance admission alone, there would be necessary an at-
tendance of about 50,000,000 people. In order to make
the Exposition a model as an exposition aud also a
success as a business venture, the management has
availed itself of every possible source of revenue.

The many concessions must bring in returns to the
amount of some millions of dollars. It need not be a
necessary part of the programme of each wvisitor to
pay a visit to the promenade on the roof of the Manu-
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factures and Liberal Arts building; to buy spring
water, when sterilized lake water is furnished free; to
pay for the use of retiring rooms, when equal con-
veniences are furnished for nothing, and so on through
a long list of similar concessions, so long as none of
his legitimate rights are interfered with; but it he
can spare the cost, he will indulge in some or all of
these extras and not begrudge the few cents they may
cost, if his money goes toward making the Exposition
a success financially. )

The various enterprises on the Midway Plaisance are
under the auspices of the Exposition management, but
strictly speaking are not a legitimate part of the Ex-
position, though an interesting and perhaps a neces-
sary adjunct to it. These various enterprises require
an admission fee.

Tests of Dairy Cattle.—For some time past there has
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been an interesting herd of cattle at the Exposition
grounds which has attracted considerable attention
from its early arrival. This herd consists of forty-
nine Jersey and thirty-two Guernsey, but others are
coming in rapidly. The tests which will be made of
dairy cattle will be very complete, and the matter
of making the tests will be in the hands of a com-
mittee composed of representatives of the several
cattle associations and other experts. The tests
begin May 1 and close October 27. The main pur-
pose of the tests is to compare the relatiyve merits
of the various breeds of dairy cattlee The best
methods of handling milk, cream, and their produects,
butter and cheese, will be illustrated. Each breed
competing in the more important tests will be - re-
presented by twenty-five registered cows, except

the Brown Swiss and the Red Polled breeds, which
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will be represented by at least fifteen cows. The milk
from each cow will be weighed as soon as drawn, and
be tested as to its percentage of butter, fat, and other
solids. The milk from all the cows of the same breed
will then be mixed and tested in a like manner. The
cream is to be separated from the milk by improved
mechanical processes and the following scale of points
will beused in testing the butter ; flavor, 55 ; grain, 25 ;
solidity, 10; color, 10. The scale for testing cheese will
be as follows : flavor, 55 ; texture, 25; keeping quality,
15 ; color, 5.

<> OO
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A PHILOSOPHICAL statistician calculates that in
the year 2000 there will be 1,700,000,000 people
who speak the English language. and that the other
languages will be spoken by only 500,000,000 European
people.
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AN ELECTRICAL ROCKING CHAIR.

A dynamo attachment for a rocking chair, designed
to send a mild current of electricity through a person
sitting in the chair, such current being generated by
the motion of rocking, is shown in the accompanying
illustration, and has been patented by Mr. Charles E.
Hartelius, of Bay Ridge, N. Y. (box 94). The dyna-
mo, which may be of any usual type, is fastened on the
under side of the chair seat, and on one side of the field

HARTELIUS’

of the dynamo is a keeper connected with a handle rod
on the chair back, by adjusting which the pole pieces
may be connected at any desired point to control the
strength of the current. The dynamo is driven by a
belt from a shaft journaled in hangers on the chair
bottom, the shaft being operated by a belt from one
end of a lever in connection with a spring and
ratchet mechanism. The lever is pivoted to the lower
end of a hanger, and at itsrear end is a caster or roller,
which runs upon the floor, so that as the chair rocks
the lever is alternately depressed and elevated. The
dynamo is connected by wires with electrodes on the
arms of the chair, or with hand pieces, which may be
held by one desirous of receiving the current, or with
metal foot rests, so that one may by either means re-
ceive a mild current of electricity. A gentle current
may thus be taken for any desired length of time, the
chair being used in the ordinary way when the body
is kept out of contact with the electrodes.

TRICKS IN PRESTIDIGITATION.

Multiplication of Coins.—In prestidigitation, very
simple experiments, that seem childish as soon as the
secret of them is known, often produce quite an effect
during the performance and cause the spectators more
surprise than do many skillful and complicated tricks.
Such is the case with the one that we are about to de-
scribe. :

Upon a small rectangular tray of japanned sheet
iron, similar to those in common use, are placed seven
coins (Fig. 1). A spectator is asked to receive these in

.
@

-
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Figs. 1 2 AND 3. —MULTIPLICATION OF COINS.

Scientific Qmevican,

his hand and to put the coins back upon the tray, one
by one, and to count them with a loud voiceas he does
so. Itis then found that the number has doubled,
there being fourteen instead of seven. The same ope-
ration repeated gives as a result twenty-one coins.

As may be seen in the section in Fig. 8, the tray has
a double bottom, forming an interspace a little wider
than the thickness of one of the coins, and which is di-
vided breadthwise into two equal compartments by a

ELECTRICAL ATTACHMENT FOR ROCKING CHAIRE.

" [they are beaten into a very small fraction of

partition, B. These two com-
partments are closed all around
save at the ends of the tray,
where there are two apertures,
A and C, that in length are dou-
ble the diameter of the coins.
In this interspace are concealed
fourteen coins, seven on each
side. When the contents of the
tray are emptied into the hand
of a spectator, the coins con-
cealed in one of the compart-
ments drop at the same time
(Fig. 2). The operator then
takes the tray in his other hand
and thus naturally seizes it at
the end at which the now empty
compartment exists, and this
allows the seven coins that are
contained in the other compart-
ment to join the first ones, when
the latter are rapidly emptied
into the hands of the spectator
for the second time.

A square tray, with a double
bottom divided into four com-
partments by divisions running
diagonally from one corner to
another, would permit of increas-
ing the number of coins four
times.

Let us say, however, that skill-
ful prestidigitators dispense with
the double bottom. They hold the coins sometimes
under the tray with their fingers extended, and some-
times on the tray, under their thumbs, and renew
their supply several times from secret pockets skillfully
arranged in various parts of their coats, where the
spectators are far from suspecting the existence of
them.

The Wine and the Water.—After having done con-
‘siderable talking, as required by his profession, a pres-
tidigitator is excusable for asking permission of his
spectators to refresh himself in their presence, especially
if he invites one of them to come to keep him com-
pany.

An assistant then brings in upon a tray two claret
glasses and two perfectly transparent decanters, one
of which contains red wine and the other water. The
prestidigitator asks his guest to select one of the two
decanters and leave the other for himself. No hesita-
tion is possible. The guest hastens to seize the wine and
each immediately fills his glass. How astonishing !
Upon its contact with the glass the wine changes into
water and the water becomes wine. Judge of the
hilarity of the spectators and the amazement of the
victim! The pretended wine was nothing but the fol-
lowing composition : 1 gramme permanganate of pot-
ash and 2 grammes sulphuric acid dissolved in 1 quart
of water. This liquid is instantaneously decolorized
on entering the glass, at the bottom of which has been
placed a few dropsof watersaturated with hyposul-
phite of soda. As for the waterin the second decanter,
that had had considerable alcohol added to it, and at
the bottom of the glass that was to receive it had been
placed a small pinch of aniline red, which, as well
known, possesses strong tinctorial properties. The
glasses must be carried away immediately, since in a
few instants the wine changed into water loses its
limpidity and assumes a milky appear-
ance.—La Nature. .

——— o —
Manufacture of Bronze Powder,

The United States commercial agent at
Furth says the greater part of the bronze
powder exported from Germany is manufac-
tured in and near the cities of Furth and
Nuremburg, about a hundred establish-
ments being engaged, the factories being
generally situated on some small stream,
where water furnishes cheap power for driv-
ing the hammers and stamps. Bronze pow-
der is composed of copper, tin, zinc, and
antimony melted in proper proportions, and
cast first into rods of half an inch in diameter
and about three feet long. These rods are
then rolled until about two inches wide, and
then cut into suitable lengths for handling.
These pieces then go to the hammers, where

their former thickness, and are then taken
to a sulphuric acid bath, where each sheet
is washed to remove all impurities, rust, and

dirt. After being thoroughly dried, the
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sheets are again hainmered by steam haminers until no
further reduction is possible, there being a limit to
which machinery can be used.

Up to this stage the treatment the metal receives,
whether intended for metal leat or powder, is identical;
but now the process changes. If designed for metal
leaf, the further beating must be done by hand, but if
for bronze powder the sheets go to the shears, where
they are cut up into small particles, and now become
known as clippings. These are now ready for the
stamp mills, which are run in batteries, enabling one
man to run or attend fifty or more. When sufficiently
pulverized, the powder is sifted in a peculiar manner,
the heavier and better qualities going to one receptacle
and the inferior grades to another. The cheaper quali-
ties are mixed with quartz powder to enable them to
be sold cheaply. The expense of manufacturing bronze
powder rests largely in the produection of the clippings,
a great deal of hand work being required.

Of late years manufacturers in the United States
have begun the manufacture of bronze powder, and
have purchased the raw material in Bavaria, which ap-
pears to have excited fears that ultimately the manu-
facture will be successfully installed here and the
business in Germany broken up. In order to prevent
such a disaster to themselves, the manufacturers of
bronze powder have entered into an arrangement
whereby they all agree not to sell any clippings to be
exported to the United States except through a com-
mittee, which places the orders at an agreed price,
namely, one shilling and threepence per pound, a price
which they hope and expect will virtually stop the de-
mand. Bronze powder is sold at prices varying from
one shilling per pound for the very cheapest to three
shillings for the best quality, the duty being sixpence
per pound, irrespective of quality or value. The ex-
ports of bronze powder and metal leaf to the United
States from the two places, Furth and Nuremburg, in
the year 1892, amounted in value to about £140,000,
this country taking the greater part of the German ex-
ports of bronze powder.

e T
A TIE-DOG FOR RAILROAD RAILS.

The tie-dog whose application is shown in the pie-
ture, to prevent the spreading and breaking of rails,
has been patented by Mr. John T. Feindel, of Somer-
ville, N. J., and it is intended that where it is used an
even gauge of track will be more easily maintained,

FEINDEL'S TIE-DOG FOR RAILROAD RAILS.

and that it will not be necessary to use as many ties to
the mile as heretofore. The dog has a claw at one end
to engage the outer flange of the rail, and at the other
end of the dog is a laterally projecting spike arm to be
driven into the tie. Communications relative to this
improvement should be addressed to Mr. Lyman C.
Garretson, No. 63 Dey Street, New York City.

AN organist says that a cow moos in a perfect fifth
octave, or tenth; a dog barks in fifth or fourth; a
donkey brays in a perfect octave; and a horse
neighs in a descent on the chromatic scale.

Fic, 4.—~WATER CHANGED INTO WINE AND WINE INTO
WATER.
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AN IMPROVED WRENCH AND CUTTER.

A tool adapted to use as a wrench for ordinary pur-
poses, and also as a pipe wrench or pipe cutter, is shown
in the illustration. It has been patented in the Uni-
ted States, England and Canada, by Mr. Theodore
Fletcher, of Macdona, Texas. The shank or handle of
the wrench, which is integral with its inner jaw, has a
screw-threaded portion on which is mounted a spool-
shaped nut, carrying a collar to which is pivotally con-
nected a lever, the latter being pivotally connected
by means of a link with the shank of the outer jaw.

FLETCHER'S WRENCH AND CUTTER.

Both jaws have at one end flat surfaces, to engage a
nut, while at their other end they have concaved
toothed surfaces to clamp a pipe. A removable rotary
cutter is secured on a pin in a recess in the flat surface
of the inner jaw. By gently squeezing the handles to-
gether, after the jaws have been adjusted upon a nut
or pipe, an exceedingly firm grip is obtained, its pres-
sure increasing with the strength of the pull, while
the jaws may be automatically opened by slackening
the hold upon the two handles, thus enabling the
tool to be used almost as a ratchet wrench, and sav-
ing much time. When the cutter is to be used, after
adjustment with the wheel in place, the lever affords
means of bringing all the force desired upon the

cutter.
—_— ¢t

Discard the O0ld—Get the Best,

Only a practical man canappreciate the immense ad-
vantages which arise from the use of good machinery.
To the manufacturer whose capital accrues large inter-
est through the aid of his employes and machinery, it
may seem unreasonable that machinery, which in his
estimation should last forever, rightfully belongs to
the scrap pile. A little common sense, and just a bit
of mathematical computation, however, says the
Woodworker, will usually abolish such illusion. Not-
withstanding the most careful attention that can be
given it, the time surely comes in its life when age and
the eftects of repairs render a machine unfit for further
service.

GO
\ aa o

AN IMPROVED CORRUGATED BIT BRACE RING,

The illustrations represent an improved form of cor-
rugated ratchet ring for bit braces, which is being
manufactured and put on
the market by the American
Bit, Brace and Tool Compa-
ny, of Buffalo, N. Y. The
ring, instead of having its
outer surface Kknurled or

IMPROVED BIT BRACE RING IN PLACE.

milled, as usual heretofore, has a corrugated surface, as
more plainly shown in the small sectional view, the
other views showing the ring in position on the brace.
This form of ring is designed to enable the workman to
obtain a firmer gripin using the brace, being deemed
especially advantageous when the hands are moist or
greasy. The improvement will commend itself par-
ticularly to plumbers and linemen, as well as to car-
penters and mechanics generally.

HYDRAULIC PROPULSION OF VESSELS.

Improved means of applying the jet principle
in the hydraulic propulsion of vessels are shown in
the accompanying illustrations, Fig. 1 being a sec-
tional and Fig. 2 a plan view of a jet-propelled
vessel patented by Mr. James C. Walker, No. 1741
De Sales Street, Washington, D. C. Main pipes, A,
one on each side, open into the water at the bow, and
extend back through the boat near the keel, having a
slight decline and diminished size from bow to stern,
where they discharge. Smaller pipes, B, extend from
the main pipes through the sides of the boat, where they
terminate in nozzles which may be turned in any di-
rection by means of levers, C. Air and waste water
pipes, D, lead from near the bow to a well or reservoir,
E, at about the lowest point in the bottom of the boat,
to draw in pure air and remove water from the front
part of the boat. From this reservoir a waste water
pipe, F, extends close to the keel to an outlet near the
stern, and other pipes, &, H, lead from the reservoir to
an outlet at the stern above the water line. In the
main pipes, A, near the bow, are force water wheels or
propellers, each having a rim fixed to the outer edges
of its blades, so that the wheels will work close to the
inner surfaces of the pipes, and these propellers force
the water through the pipes, branches and nozzles,
with great velocity. The stern nozzles are straight,
but so jointed to the main pipes that they may be
readily turned to the right or left by levers connected
with the engine room or pilot house, the vessel being
thereby steered with great facility. There are valves
in the main pipes to shut off water from the front in
case of accident or when at the wharf, and valves, I,
in the main and suction pipes, are adapted to shut off
water from the stern nozzles when the vessel is mov-
ing backward or standing still. By means of the side
nozzles the boat may be steered in any direction with-
out rudder or using the stern nozzles, and if the boat
should get aground, the directing of the nozzles down-

WaterZ ne,

Fig. 2—WALKER’S JET-PROPELLED VESSEL..

ward would not only tend to lift the boat, but to scour
out the bottom under it. The drawing in of so much
water at the bow, thus saving the force which would
otherwise be required to push this water out of the
way of the vessel, is designed to be especially advan-
tageous, the force thus expended also operating as a
suction to draw the vessel forward.

0>

AN IMPROVED SCAFFOLD TRUSS.

‘The construction and use of an adjustable telescopic
scaffold truss, to facilitate the repair of ceilings and all
kinds of outside work upon buildings, are represented
in the accompanying illustration. The improvement
has been patented by Mr. Thomas Kennedy, No. 279
West 118th Street, New York City. Fig. 1 shows the
truss in perspective, Figs. 2 and 3 illustrating its use,
and Fig. 4 being a section of its lower portion, showing
how a close adjustment of the truss may be made for a
particular elevation. The telescopingsections are simi-
larly constructed, of consecu-
tively diminishing size trans-
versely, and the whole is
mainly of wood, so that it may
be readily built by any car-
penter. The several sections
are vertically adjustable by
means of bolt holes in opposite
sides, through which are
passed detachable screw bolts,
fitted with locking nuts. For
a nice adjustment, after the
truss has Deen extended to
the approximate height de-
sired, the bottom section is
fitted with a crank and gear,
actuating a screw, as shown
in Fig. 4, by means of which
the other sections may be col-
lectively raised or lowered.
The top section is provided
with short or long heads for
the support of the scaffold
floor, the planking of which is
held in place by screw irons
on the head, and a screw
clamp is provided for readily
binding in place top planks
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or stretchers. The adjustment of all the parts is effect-
ed without the use of a nail, so that the scaffolding
may be readily put up and taken down with little or no
noise, and the entire structure, when not in use, can
be closed up, so as to occupy but little space.

AN IMPROVED ELECTRIC BELT.

A belt to be buckled around the waist, and sup-
ported by shoulder straps, the belt carrying a battery
and attachments for sending a current of electricity
through the body in the treatment of acute and
chronic diseases, is shown in the illustration, and has
been patented by Dr. George F. Webb, of Cleveland,
Ohio. Fig. 1represents the complete apparatus, Fig.
2 a cross section through one of the batteries and its
case, and Figs. 3and 4 a cross section and inverted
plan of one of the ‘electrodes. The battery cases at
the back of the belt are attached thereto by buttons,
any desired number of such cases being used, and each
battery is in a waterproof pocket, preventing injurious
effects from the acid. The battery consists of a num-
ber of connected
elements hinged
together to con-
form to the move-
ments and shape
of the body, the
elements compris-
ing a central cop-
per plate, inclosed
by a jacket of ab-
sorbentinsulating
felt, and an outer
double zine plate.
The several ele-
ments are con-
nected -together
by copper hinges,
so that the entire
force of the bat-
tery may be used
when necessary,
the hinges con-
necting the zine
plate of one ele-
ment with the
copper plate of the next, and suitable terminals are pro-
vided for the attachment of conducting cords or wires.
An adjuster or cut-out is also provided for use in case
only a portion of the battery power is required. Con-
nected with the battery by the conducting cords are
the electrodes on different parts of the apparatus, to
contact with the body. The electrodes are preferably
made of aluminum, of oval convex shape, as shown in
Figs. 3 and 4, and are bent to form a clasp readily en-
gaging the belt or straps on any desired part of the
breast or back. A neck band is also provided on which
an electrode ma’y be used, the electrodes being ar-
ranged according to circumstances to contact with the
necessary parts of the body, while the amount of the
current is regulated by the adjuster.

WEBB'S ELECTRIC BELT.

An Improvised Aspirator.

Dr. Smith, in the Medical Record, says an aspirator
which any one could make had been first used by him
during the civil war. Take a quart bottle, a tightly
fitting cork, pierce the latter with a glass tube, attach
to this one end of a rubber tube and the other end to
an aspirator needle. Put a drachm of ether into the
bottle. Put in the stopper, set the bottle into hot
water, and when the ether has become vapor, take it
out of the water, introduce the aspirator needle, and as
the ether condensed on becoming cool, it would form
almost a complete vacuum in the bottle, so that nearly
a full quart of fluid would be drawn into it.

KENNEDY’S SCAFFOLD-SUPPORTING TRUSS,
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Lamination in DMetal.

Prof. John Tyndall contributes something new upon
the subject of cleavage, as it occurs in crystals, rocks,
ice and other bodies; and his studies lead inevitably
to the conclusion that lamination results from the
operation of the same laws under analogous conditions
as those which produce the property known in miner-
alogy and crystallography as cleavage.

At first one would suppose wazx, or baker’s dough, to
be most unlikely substances wherein to detect any ten-
dency to cleavage ; yet it is precisely with these mate-
rials, wherein plasticity is a most prominent physical
property, that Prof. Tyndall has performed experi-
ments that are commanding the attention of the scien-
tific world, and the results of which have an important
bearing upon the metallic processes. In these plastic
materials and others, such as clay and graphite, Prof.
Tyndall has proved that cleavage may be developed in
as marked a degree as in slate—even the varieties of
the latter used for roofing—by the simple application
of pressure to the plastic mass. Cakes of wax that
have been thus treated are easily split up into regular
laminz, so uniform in character as to excite the sur-
prise and admiration of those who have witnessed the
experiments.

These researches appear to have proved that any
material, no matter how plastic or how homogeneous
it may appear to be, has within it the condition for
the development of cleavage, and that the only exter-
nal condition necessary to produce lamination is a suf-
ficient degree of pressure exerted in one direction upon
the mass. The resulting planes of cleavage will be at
right angles with the direction in which the pressure
is applied. The philosophy of this effect lies in the fact
that, as relates to the cohesion of its particles, no sub-
stance is strictly homogeneous ; that is tosay, the par-
ticles, granules or molecules of substances do not
possess cohesive power equally in all directions; and
hence, when pressure is applied to them, they slide
over each other (the sliding surfaces being those of
least cohesive power) and move toward a point of less
pressure. In the case wherein pressure is appliedin one
direction’only, thesliding will be in a direction at right
angles with the direction of the pressure, and thus
plates, lamine or strata are generated in the mass, the
limiting faces of these layers having less cohesion
than their interior parts.

It is thus that under the action of the rolling pin
flaky pie crust is formed. The same kind of stratifi-
cation is formed in a biscuit, while in bread, the loaves
of which are shaped by kneading, this stratification is
absent, and a fibrous structure—called by bakers
the ‘‘ pile »—results from the difference in the manipu-
lation. It is entirely indifferent what kind of material
is thus operated upon, provided that it will in some
degree yield to pressure without crushinginto powder ;
the result of pressure exerted in one direction more
than in any other will result in lamination more or less
marked. An illustration of this kind of action is
found in iron and other metals. When iron undergoes
the ordinary process of rolling it is taken at a welding
heat from the furnace, and the uniformly distributed
heat weakens the cohesive power of the particles quite
equally throughout the mass; the result is a fairly
homogeneous bar or plate. However, in bars the
tendency to longitudinal stratification is manifest, and
when the bars are cold and cohesion has again been
restored to its normal power, it can always be found
that iron so produced is stronger longitudinally than
laterally.

The Bell Telephone Instrument,

This patent expires and becomes public property in
1894. The Bell receiver is in some respects a superior
transmitting instrument, so the Electrical World says,
to any of those especially designed for the purpose, in
that it introduces no local disturbances, such as are in-
separable from variable contacts. The microphone
transmitter is, indeed, a convenience, but, as before
stated, by no means an essential. For long distance
work in telephony, as in other transmissions of elec-
trical energy, high potentials are necessary, and for
this purpose the use of the induction coil in connec-
tion with the microphone, to transform the local cur-
rents of low potential into those of high potential for
transmission, was early adopted. But the same effect
exactly can be produced by properly winding the coils
of the Bell receiver with an additional number of turns
of fine wire. It will be remembered that for the first
year and a half or two years of the art of telephony
the microphone was not used at all. Two instruments
exactly alike of the Bell type were employed, one as a
transmitter and the other as a receiver. It is not,how-
ever, so generally known to what distance a transmit-
ting instrument of that kind is generally effective. It
will therefore be a surprise to many to learn that as
early as 1879 speech was distinctly transmitted from
New York to Yonkers, a distance of 25 miles, and be-
tween New York and Philadelphia, a distance of 90
miles, and that in 1883, after the completion of the Pos-
tal Telegraph Company’s lines to'Chicago,conversation
was carried on during the day time between New York
and that city, notwithstanding the fact that the wire

was grounded at both ends. The wire used in this ex-
periment was one of the regular wires used for tele-
graphic purposes by the Postal Telegraph Company,
and was a compound wire composed of copper and steel,
the former metal being employed to add conductivity,
and the latter to give strength to the wire. Our recol-
lection is that it was a No. 8 B. W. G. Conversation
was also carried on at about the same time between
New York and Cleveland, the Bell instrument being
used in all these.

Decisions Relating to Patents,

REISSUE OF LETTERS.

In his affidavits accompanying an application for an
original American patent the patentee swore that the
invention was the same as that covered by a British
patent issued to him in 1889. In anaction for infringe-
ment of a reissue of this patent defendants claimed that
the first claim of the reissue was identical with a prior
English patent issued to the patentee in 1888. It is
held by the Circuit Court that, even if this were true,
and the affidavit consequently false, there being no
other evidence of fraud, the whole of the reissue was
not invalidated thereby, it appearing that the question
of identity may have been a doubtful one, which the
applicant would probably leave to his attorney. 1.

After the reissue of the original American patent,
and before his application for the reissue, the patentee
applied for a second American patent, swearing that
the invention therein claimed had never been patented,
with his knowledge or consent, in any country. This
statement was untrue as to part of the claims, for they
had been described in the English patent of 1889. The
Circuit Court decides that this false statement, in the
absence of the other elements of an estoppel, did not
preclude the patentee from asserting the claims of the
reissue.

The court also rules that the fact that the claims of
the reissued patent No. 11,153, granted March 24, 1891,
to John B. Dunlop, upon original patentissued to him,
September 9, 1890, for pneumatic cycle tires, omitted
certain strips of elastic material, which, by the original
patent, were to be inserted between the edges of the
wheel rim and the strengthening folds enveloping the
tire, so as to protect these folds from injury by the
edges of the rim, did not invalidate the reissue by thus
broadening the claims, for these strips were not essen-
tial to the combination, and did not involve inventive
skill, and it appeared that no adverse rights acerued in
the meantime, and that the reissue was applied for
within four and a half months from the date of the
original. 2.

The Circuit Court lays it down that reissued letters
patent No. 10,600, granted May 26, 1885, to the Carpenter
Straw Sewing Machine Company, as assignee of Mary
P. C. Hooper, upon original letters patent dated Jan-
uary 4, 1876, for improvements in straw braid sewing
machines, are void as to the amended fifth claim,
wherein a new element, viz., a lip, is added to the com-
bination claimed.

The court also holds:

(@) Where a claim in reissued letters patent covers a
combination to which a new element has been added,
it is in legal contemplation ‘‘broadened,” and is in-
valid when it covers machines used for long years by
innocent parties, without infringement of the original
patent, with the knowledge of the patentee, and with-
out interference by him.

(b) Even where the invention covered by reissued
letters patent is deseribed in the originaland the claim
of the reissue is narrower, but covers machines used
for long years by innocent parties without molestation
and without infringement of the original patent, such
narrowed claim is void.

(c) For a reissue to be valid as covering ‘‘ the same
invention” as that in the original, within the meaning
of Rev. St. § 4,916, the patentee must have described
and intended to secure in the original the invention of
the reissue. 3.

DESIGN PATENTS.

Letters patent No. 408,416, issued to William C.
Krick, are for an improvement in floral designs, where-
by, instead of tying single flowers to a toothpick
and sticking them into a floral piece, so as to form a
letter or design, the letter or design is first cut out of
some stiff material, the flowers fastened to it, and when
the form is complete it is fastened to the floralpiece by
toothpicks. It isheld by the Circuit Court that a want
of patentable novelty is not so manifest on the face of
the patent as to render a bill for infringement demur-
rable. 4.

The Circuit Court decides that design patent No.
20,347, issued November 25, 1890, to Frederick Bergner,
for an album ecase set upright on a baseboard, and
having on its exterior an oval ornamental frame, with
an open center, is invalid, since the patentee invented
neither the album case nor the ornamental frame, but
merely conceived the idea of placing the ornament on
the case; and this conception isnot patentable, forthe
statute only provides for patents on designs for articles
of manufacture and for ornaments to be placed upon
or worked into such articles, 5.
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PATENTABILITY.

The United States Supreme Court holds that the
first claim of letters patent No. 224,991, issued March 2,
1880, to A. W. Brinkerhoff, for an improvement in
‘‘rectal specula,” consisting in a slide extending the
entire length of the tube, is void, in view of the prior
art ; and the fact that the slide of the patent is of
metal, while former slides were of glass, is immaterial,
since the material of which the slide is composed was
not claimed as an essential feature of the device. 6.

It is held by the Circuit Court that letters patent No.
303,116, issued August 5, 1884, to Sarah Caverly, for a
machine for rounding bent handles, consisting of a
cylindrical cutter head, revolving vertically, having in
the center of its periphery a groove, with cutterknives
set diagonally, and adjusted from both sides of the cut-
ter head into the groove, are void for want of novelty,
such cutter heads, either made in a single piece or
made of two disks, having been in use long before the
date of the invention. 7.

The Circuit Court rules that the 5th, 6th, and 7th
claims of reissued letters patent No. 8,765, dated June
24, 1879, to Jay 8. Corbin, for an improvement in wheel
harrows, consisting of the combination with a gang of
rotating harrow disks of a lever for setting the same,
are void for want of novelty, the improvement being
merely a change in the location of the lever previously
used. 8.

The Circuit Court of Appeals lays it down that the
first claim of letters patent No. 154,293, issued August
18, 1874, to William Starling, for an improvement in
sulky plows, consisting of the combination of a erank
bar with the plow beam, lever, and axle, so that the
horses are made to raise the plow out of the ground, is
void for want of novelty. 9.

It is held by the Circuit Courtof Appeals that letters
patent No. 354,717, issued December 21, 1886, to P." P.
Mast, for an improvement in cultivators, consisting in
the construction of couplings by which the beams and
alignment rods are connected with the axle, and in the
construction of the beam brackets and crossheads
which carry the shovel standards at the point where
the brackets and standards join, so as to maintain the
alignment between the shovels and the axle, irrespect-
ive of a change in the lateral position of the shovel
beams, are void for want of novelty. 10.

1. Featherstone v. G. R. Bidwell Cycle Co., 53 Fede-
ral Reporter, 113.

2. Same.

3. Carpenter Straw Sewing Machine Co. v. Searle, 52
Federal Reporter, 809.

4. Krick ». Jansen, 52 Federal Reporter, 823.

5. Bergner v. Kaufmann, 52 Federal Reporter, 818.

6. Brinkerhoff v. Aloe, 13 Supreme Court Reporter,
221.

7. Caverly v. Deere, 52 Federal Reporter, 758.

8. Galt v. Parlin & Orendoroff Co., 52 Federal Re-
porter, 749.

9. Starling v. Weir Plow Co., 53 Federal Reporter,
119.

10. P. P. Mast & Co. v. Rude Bros. Mfg. Co., 53 Fede-
ral Reporter, 120.

— e e r—
Period of Infection in Mumps.

The question as to the transmission of the infectious
diseases and the exact stage of the disease at which in-
fection is most likely to occur has been satisfactorily
settled regarding most of the exanthemata. Inmumps,
however, the case is different, some authorities main-
taining that the disease may prove infectious through-
out the whole of its course, while others are of opinion
that this is only the case at the commencement of the
attack. Dr. Rendu, in a paper read before the Société
Médicale des Hopitaux, related two cases which are
valuable as throwing light upon this point. A young
lady visited her mother on Jan. 2, who complained of
slight malaise; on the following day, however, she
developed mumps. On Jan. 24 her daughter, who had
seen her on the second, but not since, was likewise at-
tacked. In the interval she had seen no person who
who was suffering from the disease. Dr..Rendu argues,
therefore, that a case may be infectious even before
the characteristic parotid swelling has made its ap-
pearance. A second case was very similar to this one.
A child ten years old was attacked after being in com-
pany with a friend who, although then showing no
signs of the disease, was found a few hours afterward
to be suffering from it. Mumps is, therefore, evidently
infectious at the termination of the period of incuba-
tion. Dr. Rendu is of opinion that infection is con-
veyed by means of the breath.—Lancet.

—— - —

IN an interview on the subject of the extensions and
alterations of the elevated railway system by a Tribune
reporter with one of the directors, the latter evidently
expressed himself somewhat differently from what he
intended.

Reporter: ‘Do you think the present elevated strue-
ture strong enough to support the further weight of
three tracks and more rapid trains ?”

Mr. Sloan: “Certainly; you have no idea of the
anxiety with which our engineers watch the present
structure. It is carefully examined continually.”
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Sorrespondence.

The Cause of the Density of Smow,
To the Editor of the Scientific American :

This last winter I had occasion to observe the
cover of snow in the State of Moscow. Although
last winter we had no thaw, the snow in some
places presented a very dense mass. The snow pre-
sented the greatest density in the places exposed to the
greatest squeezing of the wind, whose force depended
upon the force of the wind and upon the angle of the
meeting of the wind with the surface of the snow.
But in protected places, in hollow ways, in forests, ete.,
the snow always was extremely light and tender.
Though the squeezing of the wind is sometimes not
very strong, in a great space of time it can strongly
press the snow. N. SMIRNOFF.

St. Petersburg, Russia, Physical Laboratory of the
University, April, 1893.

— et e r—

How to Cement Wood to Glass and How to Bore
Holes in Glass,

To the Editor of the Scientific American :

Having had occasion to cement wood to glass, so
that the joint would stand changes of temperature, 1
thought perhaps your readers would like to know how
it was done. In making a Wimshurst influence ma-
chine, the hubs were of wood, and every winter the
cold made the cement all strip clean from the glass.

I took some gummed labels, such as druggists use on
prescription bottles, and gummed them to the glass
where I wanted my wood to be fastened, and allowed
each label to dry on the glass, and nothing but a
seraper or soaking in water will loosen it.

Then I cemented the hub of wood to the paper in-
stead of the glass, and it holds strongly and perma-
nently. Cement for this purpose may be made of virgin
rubber 2 parts, resin 1 part, and gum shellac 2 parts,
all melted together and applied hot.

I notice in the SCIENTIFIC AMERICAN more or less
inquiry how to drill glass plates. Tll tell you my
way :

Take a small common three-cornered saw file and
break off an inch of the end of it. Then take to a
grindstone and grind a blunt, triangular point on it,
being careful not to hurt the temper. Leave the file
in the handle and bore just like you would with an
awl. The point of the file should not be longer than
the file is thick. Use turpentine as a lubricant, and
keep the cutting edges on point of file sharp with an
oil stone. I have bored holes 2 inches deep in a short
time by hand in glass by this method. In boring a
plate, I have found it best to bore from both sides,
using very light pressure toward the last, always lay-
ing the plate solid on a paper-bound book. M.
Palmer, Neb., April 10, 1893.

Electric Smelting and Casting.

Mr. George Ambrose Pogson, the British vice-consul
at Hamburg, reeently explained to a number of gentle-
men who visited him at the Wharncliffe Hotel, Shef-
field, the ‘‘Taussig” system of smelting and ecasting
metals in exhausted chambers. The system is claimed
to produce, by a single process, every 15 minutes, with
an expenditure of 360 cwt. of coal per 1,000 cwt. of fin-
ished cast metal, bronze, iron, steel, copper, brass, zinc,
platinum, gold, or silver, free of pores or bubbles. The
process is effected by electricity by means of flat metal
electrodes in an exhausted furnace, large moulds being
set up outside the furnace, and exhausted by one pro-
cess simultaneously with the exhaustion of furnace.
Castings up to 30 pounds of iro:i have been made in
the presence of her Majesty’s representatives at Ham-
burg within 15 minutes, the air pump in use showing
92 per cent exhaustion of air; ampere gauge, 2,500 ;
voltage, 214 volts.

The electric current does noteffect its work from out-
side through surface of crucible or furnace, but by con-
duction through the metal itself which is about to be
smelted. Siemens-Martin steel is fused without any
other parts of the electric current undergoing any ma-
terial increase of temperature. By use of metallic
electrodes all contamination of metal by carbon is ab-
solutely avoided, as coal slack is not present in any
large quantity, refuse is reduced to a minimum, and
oxidization and creation of air bubbles are, it is con-
tended, by this new method of smelting in a vacuum,
by means of removal of carbonic acid gas, ete., also
avoided. The metal becomes more liquefied, and, on
account of the casting forms being denuded of air, per-
mits of extremely close and fine casting, even of objects
of excessively smalldiameters. Among other pertinent
justifications for these assumptions is the fact that the
samples which have up to the present been tested in
the proof-rooms of the Royal Technical School at
Charlottenburg, near Berlin, have, notwithstanding
the prejudicial circumstances under which they have
been produced, aecording to a copy of the government
report in regard to such tests, shown very satisfactory
results. From the nature of the system adopted it
ensues that the electric force which is carried out with

currents of great strength, but low voltage, is attended
with absolute freedom from danger. Small iron pro-
pellers and similar objects are constantly melted and
cast at Bahrenfeld in the presence of witnesses within
a period of 12 to 15 minutes. Currents of 20,000 to
30,000 amperes are no exaggeration, and exhaustion of
air from the largest chambers now presents no diffi-
culty.

By the employment of 30,000 amperes and 50 volts, a
force equivalent to about 2,000 horse power, or some-
what less than that used by the aluminum works at
Neuhausen, on the Rhine, the casting form would
have a minimum length of 12 meters and a width of 114
meters. This would give a body of metal of 180,000
cubic centimeters, or about 114 tons. According tothe
experience gained in experiments at Bahrenfeld, such
casting would be effected in one process, lasting in all
not longer than a quarter of an hour. The expendi-
ture of coal is, therefore, in round figures, but 50 per
cent of that necessitated by the most perfect system at
present in use. The use of water power naturally in-
creases these advantages in an enormous extent. The
iron furnace seen by Mr. Pogson at Prof. Taussig’s
works at Bahrenfeld consisted of arectangular vessel, 6
feet by 3 feet by 3 feet. Two electrodes, apparently of
wrought iron, were placed upright inside the furnace,
so that their surfaces of 8 inches by 4 inches faced the
arc-shaped piece of iron which was to be fused; a chan-
nel of clay served the purpose of conducting the fused
mestal from its clay melting bed into the empty clay
mould of a model propeller, the mould in question
being placed at a lower altitude in the other empty
iron furnace.

The wires connecting the flat metal electrodes with
the powerful generating machinery put up by Messrs.
Schuckert & Co., the well known German electrical en-
gineers, were already in position, as was also the ex-
haust pipe connecting the furnace with a steam air
pump of about 20 horse power, which also drove the
dynamos. Having personally placed the 30 pounds of
pig iron in the clay bed, placed parallel with, but a few
inches in front of, the flat electrodes, the cover of the
oven was swung on; the necessary exclusion of external
air being effected by India rubber pads fastened to the
furnace cover. Punctually at noon the cover was
fastened down, and the pump set working, the current
being switched on at the same moment. The indicator
of the exhaust pump soon showed an exhaustion of 92
per cent of air. The electric indicators showed re-
spectively 2,500 to 3,000 amperes and 2 to 215 volts. The
gradual approach from red to white heat could be fol-
lowed from the eyelets in the furnace. Fusion wasob-
tained at about 12:8, the indicators showing great
unsteadiness until the resistance had been reduced to
nil by the current being allowed to pass freely through
the fused metal. At 12:14 the furnace was opened, and
a minute or two later the clay was being chipped off
and a perfect cast of a propeller was exposed to view.

Identity of Light and Electricity.

From the experiments recently performed in elec
trical oscillations, the conclusion that light and elec-
trical oscillations are identical is very strongly sub-
stantiated. The principal parts in which they prac-
tically agree are the velocity, rectilinear propagation,
laws of reflection, interference, refraction, polarization
and absorption by material substances. In fact, the
sole certain difference appears to be the wave length.
There is difficulty in producing continuous electrical
oscillations of less than a foot in length, while light is
about the hundred thousandth part of an inch. The
only difference between them is that our eyes will
appreciate the short ones, but are not affected by the
long ones. The great question for electrical engineers
is to produce these very short wave lengths directly.
Hertz by the induction coil and condenser, and Tesla
with a specially designed multipolar dynamo, have
produced similar waves, which will set molecules in a
rarefied atmosphere into such rapid vibration as to
produce light. But the great question has advanced
only one step. Probably neither of these methods
will furnish more than a suggestion to the real solu-
tion. A simple computation will show that by the
Hertz method, in order to produce directly vibrations
capable of affecting the retina, the condenser would
be of nearly molecular size ; on the other hand, by the
Tesla method, the dynamo necessary would be a me-
chanical impossibility. However, the outlook is en-
couraging, and any work done along these lines can-
not be otherwise than of benefit to science and to
practical engineering.

In the domain of wireless telegraphy this subject is
of prime importance. Much has already been done in
this direction, and much more will undoubtedly be
done by the aid of electrical oscillations of high power
and frequency.. The Edison method of telegraphing
from moving trains is probably the best known prac-
tical application of electrical oscillations in air to com-
mercial practice. Betts’ method of telegraphing be-
tween ships at sea is another well known application,
and depends upon the transmissibikity of electrical os-
cillations through water. Although these methods
are far from perfect, the end seems not distant, and
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we can confidently expect that in the near future we
will be able to telegraph on land and sea without wires
with great ease by means of electrical oscillations of
high power and frequency.—ZE. 8. Ferry in Electrical
World.
—— et —————
Liquid Oxygen.

The phenomena presented by liquid oxygen promise
to furnish science with additional data for the comple-
tion of chemical, electrical, and magnetic theory. Prof.
Dewar, who has made special research into the proper-
ties of liquid gases, has already produced small quanti-
ties of liquefied oxygen obtained under great pressure
at very low temperatures, and has remarked the sky-
blue color and the considerable magnetic properties of
this body. But its extremely low boiling point, 182° C.
below zero, has hitherto prevented any appreciable
quantity of oxygen remaining long in a liquid state,
and the intense ebullition which occurs has rendered
experiments on its magnetic and other properties diffi-
cult to accomplish. Recently, however, before a large
and distinguished audience at the Royal Institution,
Prof. Dewar kept, during the whole of his lecture, a
globe the size of an egg filled with liquid oxygen in a
tranquil state below its boiling point, evaporating
slowly as water at ordinary temperatures. This result
he accomplished by the discovery that by surrounding
the vessel containing the liquid by an extremely high
vacuum, the influx of heat-vibration from the outside
air is reduced one-seventh, as is indicated by the
amount of escape of gas; or by further precautions
even to a still lower amount. The vacuum must be
high in the extreme meaning of the term, for Prof.
Dewar has produced vacua measurable not in mil-
lionths but in hundred-thousand-millionths of an atmo-
sphere, and by means which exhaust a large vessel more
quickly than the mercury pump exhausts the smallest.
The difference in temperature between the globe of
liquid oxygen and the air of the theater was not less
than 210° C., yet the globe remained four-fifths full of
liquid by reason of its vacuum jacket at the conclusion
of the lecture.

The experiment leads to some interesting considera-
tions as to the principle of radiation across interstellar
space, as our own world has its “ vacuum jacket.” The
crucial experiment would be an hermetically sealed
bulb of liquid oxygen, self-poised in the center of a per-
fect vacuum—an experiment impossible under present
conditions (unless the magnetic properties enabled the
bulb to be so poised). There is always some connec-

-tion between glass spheres and their support, as well

as convection and conduction of heat at the evaporat-
ing surface.

The liquid oxygen so obtained becomes the means of
further research in liquefaction of gases. Prof. Dewar
showed that atmospheric air can be condensed into a
liquid at ordinary pressure by the cold of liquid oxygen
boiling under the air pump. But the liquid air itself
can be produc®d by other means, and the cold of one
superposed on the cold of the other may enable the
final task of liquefying (and possibly solidifying) hydro-
gen to be eventually accomplished.

The essential difference between a liquid and a gas
of identical composition was illustrated by the beha-
vior of atmospheric air. Air liquefies as a whole with
the usual proportions of oxygen and nitrogen. But
when liquid air is allowed to boil the nitrogen distills
off first, showing no appreciable admixture of oxygen
until half the liquid has evaporated. Liquid air be-
haves in the magnetic field and in the spectroscope like
dilute oxygen, and the color is simply a more watery
blue.

The most interesting part of Prof. Dewar’s researches
from the electrical point of view, undertaken in con-
junction with Prof. Fleming, could only be alluded to
in the lecture. It is found that pure metals reduced to
these abnormally low temperatures increase in con-
ducting power, perfectly pure metals showing a con-
ductivity increasing as the temperature falls in such a
manner that all the temperature curves, if produced,
would pass through the zero of absolute temperature.
Electricity would pass through a wire of pure metal in
interstellar space absolutely without loss. But the
smallest impurity or alloy destroys this condition of
perfect conductivity. On the otherhand, non-metallic
bodies so cooled show a conductivity decreasing with
the fall in temperature. These investigations await
interpretation. Meanwhile, science is furnished with
another test of purity of element. Nickel prepared in
the ordinary way does not conform to the law, but
nickel deposited by Mr. Mond’s process, from its com-
bination with carbon monoxide, obeys this law per-
fectly. We do not yet know what an ‘‘element ” is,
but the experiments allow it to be stated that some at
least of the chemical elements do behave in a manner
totally distinet from compounds. At the low tempera-
tures produced, chemical forces remain in abeyance,
and oxygen becomes as inert as nitrogen. At a tem-
perature that is conceivably possible to produce, all
molecular motion ceases, and every gas becomes rigid.
At —273° C., or absolute zero, hydrogen itself will be-
come solid and all matter will become dead.—The Elec-
trical Engineer (London).
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THE NAVAL PARADE AND REVIEW,
(Continued from first page.)
tion with which had been most appropriately set for
this time. The Swedish singing societies, Swedish
Mechanics’ Society, and Swedish Art Society, with
other organizations, participated, the presentation ad-
dress being made by Mr. Ashley Cole and the accept-
ance by Mr. Paul Dana, while Col. William C. Church
made a commemorative address. The statue stands
about twenty-five feet from the water’s edge, facing

north, and is about seventeen feet tall from the base

THE COLUMBIAN

to the crown of the head. The base is of granite and
a little over eight feet high.

The sculptor is Jonathan Scott Harley, and he was
present at the dedication of his work. Four low-relief
bronze figured panels are set on the four sides of the
base of the statue. The one above the name Ericsson
oun the front of the base represents the battle between
the Monitor and the Merrimac. Another shows a
steam fire engine in action, another the steam war
sloop Princeton, the first war vessel to have a screw
propeller, and still another panel represents a number
of Eriesson’s inventions. .

Perhaps one of the most noticeable and most warmly
admired objects presenting itself to the eyes of the
officers of the foreign war vessels, many of whom were
on this occasion making their first entry to the harbor
of New York, was the Bartholdi statue of Liberty, the
illustration of which we herewith reproduce from a
former issue of the SCIENTIFIC AMERICAN. This noble
figure, greatly exceeding in size every other work of a

similar nature ever projected, always appeals vividly
to the imagination, and has commanded unstinted
praise as a highly successful working out of a magnifi-
cent conception. The statue is made in repoussé of
copper one-eighth of an inch thick, the envelope being
kept in position by iron plates and braces. Its dimen-
sions are : Base of pedestal, 62 square feet; from water
level to top of pedestal, 149 feet; from bottom of plinth
to top of torch, 151 feet; from heel to top of head, 111
feet; height of head, 1314 feet; width of eye, 28 inches;
length of nose, 3 feet 9 inches; length of forefinger, 7

"A

—

forth clouds of smoke across her path, the vessel
always seeming to be just emerging from the smoke of
the opposing broadsides. The Miantonomoh, at the
south end of the line, led this thunderous salutation,
vessel after vessel joining in, each with a salute of
twenty-one guns, as the Dolphin passed by, the Presi-
dent standing on the poop deck and lifting his hat as
his vessel came abreast of each of the others. Arrived
near the anchorage of the caravels, and between the
big English ship Blake and our eruiser Philadelphia,
the Dolphin dropped her anchor, and here the Presi

SRS

NAVAL FESTIVITIES NEW YORK—THE STATUE OF LIBERTY.

feet 11 inches. The torch, reached by a spiral stair-
case, will hold twelve persons, and the head will hold
forty persons. It may be remarked that on one occa-
sion a bona fide marriage service was performed in this
portion of the statue.

The review of the fleet by the President on the 27th,
which was designed to be the crowning feature of the
Columbian festivities at New York, had been arranged
to commence at 10 o’clock in the forenoon, but the rain
was coming down so heavily all the morning that the
hour was changed to 1 P. M. At this time the rain
had ceased, and the President and his suite stepped
aboard the Dolphin, one of the earliest built and
smallest of our white cruisers, to pass in review and re-
ceive the salutations of the combined fleet. Our first
page illustration gives a good idea of the scene. The
little caravels were anchored at the north end of the
line, between the two columns of which the Dolphin
slowly moved from south to north, ship after ship
shooting out red tongues of flame and belching

dent held a reception. Nine admirals and thirty-five
captains from the different ships, conveyed to the
President’s vessel by their gigs and boats, here came
to do honor to the President and his party, which in-
cluded the young mistress of the White House, and for
the exchange of those civilities and friendly greetings
which the people and the government of the United
States can so independently and yet so cordially recip-
rocate with all the other peoples of the globe.

‘While this was taking place, the Philadelphia
slipped her moorings and moved a little farther up to
a point opposite General Grant’s tomb, where a salute
was fired in honor of the dead hero whom the nation
so much delights to honor.

The review over, many of the officers came to the
city to take part in a grand ball given in their honor,
but the vessels remained at their anchorages, and vast
crowds lined the shores to look upon a displayof sig
nal lights, flash lights, search lamps, and fireworks,

which had been promised. In this exhibition all par-
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THE WORLD’S COLUMBIAN EXPOSITION—THE ENGINEERS' LOCOMOTIVE—DESIGNED BY ENGINEERS OF THE ERIE RAILROAD.—[See p. 281]
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ticipated, but the British ships led all the rest. Just
before 8 o’clock the river around the four British ships
the Blake, Australia, Magicienne, and Tartar, sud-
denly assumed the appearance of golden lakes. Some-
body had pressed several buttons and the electricity
had done the rest. The hulls of the ships, from water
line to the rail, were outlined in globules of fire.

Simultaneously the electrician of
the Jean Bart wove around her
huge circular tops necklaces of
golden beads. The Kaiserin Au-
gusta revealed herself in bright
dotted lines, and the Russian flag-
ship arrayed herself in stars. Then
came the exhibition of search lights.
Electricians on every ship in the
fleet stood to their work and sent
their harmless charges through the
mists. There was a stratum of fog
extending a thousand feet or more
above the river. Above that the
air was clear, but above the cloud-
less stratumn there was more fog.
This condition of atmosphere
caused many picturesque effects.
The little caravels got a big share
of attention. Every light on the
leading ships was turned on the an-
tique squadron, and they stood out
like cameos.

Down the stream and up the
stream the silver indices pointed ;
they gleamed across the historic
river and lit up bits of the Palisades and startled folks
in cottages along the Jersey shore. The finale of the
search light exhibition was the concentration of all the
glittering shafts on the American ships in one point in
the sky. The signal for this display was made from
the flagship Philadelphia by the Ardois lights, which
flashed red and white in perpendicular strings from
the masts. The meeting of the lights suggested a
gigantic white-ribboned May pole before it is en-
twined by the ribbons. At the end of all the Blake
showed a fiery figure of Washington, the man who led
these colonies in war upon his kingdom. It lacked
but an hour of midnight when this magnificent and
most interesting display closed.

Although the President and many other officials of
high and low rank were anxious to leave soon after
the review, to be in Chicago at the inauguration of
the Exposition on May 1, there was still a most impor-
tant feature of New York’s Columbian festivities to
come off on Friday, the 28th. This was nothing less
than a great land parade, such as has probably never
before been seen in this or any other country, for it
was a parade principally of men from all the different
ships. Our own vessels furnished about fifteen hun-
dred men, and about an

A MODEL LOCOMOTIVE.

Some time since it was determined by the locomotive
engineers of the Erie Railroad system to join in the
construction of a locomotive which should fully repre-
sent their ideas as developed in everyday practice in
locomotive running. Inthis system there are between
950 and 1,000 locomotive engineers, who each subscribed
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Fig. 1. BENITEZ'S COLUMBIAN EGG PUZZLE.

for one or more shares of the stock in the engine, at
five dollars per share. The result of this undertaking
is illustrated by our engraving, which represents a
first class passenger engine constructed according to
modern ideas. It was built with the idea of exhibiting
it at the World’s Fair.

Our engraving is made from a photograph taken of
the engine while it was being tested|; consequently, the
valve chest is shown covered with the box used to pro-
tect the indicators. This slightly mars the illustration,
which in other respects is complete. Several of the
great manufacturers of materials used in the construec-
tion of locowotives showed great liberality in furnish-
ing some of the parts or the materials from which they
are made. The Otis Steel Company presented the
steel sheets from which the boiler is made. They are
rolled to the thickness of five-eighths of an inch. The
Midvale Steel Company gave the drive wheels, axles,
journal boxes and side bars. The Snow Car Truck
Company presented the pilot truck, and the Westing-
house Brake Company provided complete brake me-
chanism of the most modern type. The engine does
not possess a great many points of novelty, but the

variation from the ordinary construction is considered

of great importance by these men, who are constantly
using engines and know the various good and bad
points of existing locomotives.

The total weight of the engine is something over 67
tons. This weight is distributed as follows: On the
rear drivers 44,300 pounds ; on the front drivers 44,450,
and on the truck 45,850 pounds. The drive wheel
axles are 8l inches in diameter,
the journals are 12 inches long,
and the boxes are heavier than
common. To permit of using
journal boxes of this length, the
wheels are dished, so that the
spokes are outwardly convex. The
crank pins are 614 inches in diame-
ter in the larger part and 5 inches
in the smaller part, the cylinders
are 19 inches in diameter and the
strokeis 26inches. The steam pres-
sure will be 180 pounds. The wheel
base is 48 feet and 9 inches, the
boiler is of the straight cylindrical
type, this form being deemed on
many accounts preferable to the
wagon top style. The expansion
of the inner and outer parts being
more uniform, unequal strains are
avoided, and the principal cause of
leakage is removed.

The brakes are applied at the
front of the drivers, to avoid the
strain caused by applying the pres-
sure in the usual way.

This noble machine does credit to the engineers who
conceived the idea of constructing a perfectlocomotive,
and to the army of practical men who contributed
toward its construction. We understand that the en-
gine is to be sold after its exhibition at the World’s
Fair at Chicago.

This creditable piece of workmanship was produced
by the Cooke Locomotive and Machine Company, of
Paterson, New Jersey, and we have no doubt it will
be duplicated.

A COLUMBIAN EGG PUZZLE.

The illustration represents a puzzle formed of a
casing simulating an egg, with which may be accom-
plished the feat attributed to Columbus, that of caus-
ing an egg to stand on end, the shell of the casing be-
ing broken away and two views being given of its in-
terior. A double-floored partition divides the larger
from the smaller end of the egg, the floors of the parti-
tion being united by a hollow central cylindrical por-
tion, in which is an aperture establishing communica-
tion with the annular chamber in the smaller end of
the egg. Centrally on the upper partition, in the
larger end of the egg, is a collar, open at one side,
forming a chamber adapt-
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equal number was landed
from the foreign ships. [
There were bands without
number, and some ten re-
giments of the New York
State National Guard fur-
nished the escort, but it
was a sight well worth see-
ing and long to be remem-
bered to view the contin-
gents of English, Rus-
sian, French, German,
Italian, Brazilian, Argen-
tine and Dutch men-of-
war’s men swinging along
Broadway, together with
our own jack tars and mar-
ines, all like friends and
compatriots, and all the
foreigners doubtless for-
getting any possible differ-
ences of their own in their
generous admiration of
and regard for the people
of the country which Col-
umbus discovered. And
thus did New York execute
its part of the inaugural
work of the world’s great
Columbian Exposition for
which Chicago has been 0
long preparing.

CostT OoF THE FAIR.—
Auditor Ackerman has
made a report showing
that the building of the
World’s Fair has already
cost $16,708,826, twice the
sum paid for the Paris Ex-
position, and more must
yet be paid out.- There is
at present a eash balance
of $626,396, and $2,361,263
is dueson contracts.
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ed to receive a ball. A
ball is placed in the upper
chamber and one between
the floors of the partition,
as shown in Fig. 1, and the
egg can then be made to
stand upon its smallend by
turning it around in the
hand until ball 1 is moved
into compartment 2 in the

large end, ball 3 being at
the same time guided
through aperture 4 into
the lower chamber 5, and
to the cavity 6. The balls
then will be in the line of
the axis of the egg, and.
its smaller end having a
very slight cavity to give
it a narrow base on which
to stand, there will be no
difficulty in making it
stand on thisend, asshown
in Fig. 2. This puzzle has
been patented by Mr. Man-
uel Benitez, and further in-
formation relative to it
may be obtained of the
Columbian Commercial
Company, No. 126 Maiden
Lane, New York City.

—_——

IN his annual report for
1892, in respect of the New-
ton Abbot rural sanitary
district, Mr. Harvey, in
discussing the diminished
tendency to spread of scar-
let fever, puts it down, in a -
measure, to the free use of
boracic acid, an ounce or
two of which was given to
each mother, with instruc-

EXPOSITION—RARE ANIMALS FROM EUROPE EN
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tions for making an oint-

ROUTE FOR CHICAGO. ment by means of lard.
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Natural History Notes.

Climbing and Swimming Rabbits.—On the conti-
nent of Australia the rabbits, by force of circumstances,
are obliged to modify their mode of life. These ani-
mals are often observed to climb trees in search of
food when they cannot obtain it on the ground. At a
recent session of the Zoological Society of London, Mr.
Tegetmeier exhibited the fore paws of one of these Aus-
tralian rabbits, which were seen to be adapted to this
new mode of locomotion. It isfound, in the first place,
that they are more slender than those of the English
wild rabbit. Their color is paler and the spots are
dark. Besides, their claws are sharper and slenderer.

In the Australian rabbits differences have also been
observed in the manner of raising their young. Thus,
in certain localities, we find their ordinary seats, but in
others the litter is placed upon the ground, without
any covering. In summer they sometimes enter the
water, with only their heads projecting above the sur-
face. When they are pursued, during their migrations,
they swim exceedingly well and cross the wide rivers
with ease.

Ants Breeding In and In.—Forel announces that
among ants of the genera Anergates and Formicoxenus
there is no other male than a wingless ergatoid form,
such as sometimes accompanies the normal male in
other genera, and that, therefore, pairing must always
take place in the ant hill itself between brothers and
sisters ; so we have here cases of perpetual consanguine-
ous reproduction. ‘ Among ordinary ants the winged
male and female quit the nest in which they were born,
take flight, and pair in mid air with their congeners of
other nests, permitting numerous crosses. But in the
case of the genera which have only an apterous male
perpetual consanguineous pairing ensues, forin one and
the same nest there are found only brothers and sisters
and these brothers and sisters can only pair with one
another. The fact appears absolutely clear in the
genus Anergates, where one finds in each ant hill only
a single fecundated female, the mother founder of the
colony.”

Distribution of Spiders.—Recent catalogues show
that entomologists have found 363 species of spiders in
the Upper Cayuga Lake Basin, 370 in the District of
Columbia, and 340 in New England. Dr. George Marx
has complied a list of 292 species which have been
found in the polar regions of the globe, and after much
study has reached these conclusions :

1. The Arctic spider fauna is composed of the ten
families which we may term the common ones, their
species constituting the ynain bulk of the entire spider
fauna of the world. They are cosmopolitan, and are
found almost wherever animal life is possible.

2. The genera of the Arctic spiderfaunaare, without
exception, those which also occur in other regions of
the world, and there has been found, so far, not one
genus which is original to that zone of eternal ice and
snow. This is a very remarkable factgsince in all other
Arthropod orders, and those of higher rank, the polar
fauna is distinguished by special and peculiar forms.

3. Even among this species a vast number occur
which live in milder climates and under entirely dif-
ferent conditions and influences, and we find some
families represented by only such forms, lacking en-
tirely original Arctic species.

4. The differences between the faunas of the eastern
and western hemispheres are slight, and, generally
speaking those forms which are most frequentlyrepre-
sented in one are found in the larger proportion in the
other.

Coloring Matter of Pollen.—G. Bertrand and G.
Poirault claim to have established the identity of the
coloring matter of yellow or orange pollens of diverse
origin with carotin, C:Hss, the substance to which the
color of carrots is due. From this generalization they
exclude the dry pollens found in the Urticacee, Gra-
minacee, ete., which owe their yellow color to the
cutinization of their external membrane. The abund-
ance of fatty matters present prevented the crystalliza-
tion of the carotin of the pollen, butits iodide, C2sHssl.,
was prepared. The colored crystal-like bodies that
appear when pollen rich in oil is mounted in glycerine
and examined microscopically are not composed of
carotin, but of a fatty body, probably cholesterin, with
which the oil is supersaturated.

The Number of Insects in the World.—It is believed,
according to Mr. P. L. Simmonds, F.L.S., that there
are five times as many insects as there arespecies of all
other living things put together. The oak alone sup-
ports 450 species of insects, and 200 kinds make their
home in the pine. Forty years ago Humboldt estimat-
ed that the number of species preserved in collections
was between 150,000 and 170,000, but scientific men now
say that there must be more than three-quarters of a
million, without taking into account the parasite crea-
tures. Of the 85,000 species in Europe, however, not
more than 3,500 are noxious or destructive. There are
more than 100,000 kinds of beetles. Such being an
enumeration of the different forms, what an array of
figures would be required for tabulating a census of in-
dividual insects, each a distinet living thing! Some
single species include an incredible number of speci-
mens. The locusts on the coast of the Mediterranean,

for instance, sometimes cover the ground inches thick
for miles, while a few years ago 14,000 bushels of locust
eggs were collected in a single season in three Algerian
provinces. A single house fly lays from 150 to 200 eggs,
which in two weeks become equally fertile flies, and in-
sects generally have astonishing powers of multiplica-
tion.

The Fertilization of Orchids.—J. H. A. Hicks, in dis-
cussing the fertilization of orchids without pollen,
quotes Professor Henslow, who shows how a miecro-
scopical examination of the structure of the essential
organs at once renders apparent the reason of so small
an amount of good seed being set. The pollen, instead
of being in well formed distinct grains, is arrested in de-
velopment and, while the grains are still in contact, a
common extine clothes the whole of each mass. De-
velopment does not proceed until the pollen mass has
been placed upon the stigma. In the pistil, degeneracy
is indicated by the prevailing parietal placentation and
by the rudimentary character of the ovules, every part
of which is degraded. Thereisno albumen or nucellus
tissue to nourish the embryo, and the suspensor does
its best to remedy this deficiency by elongating and es-
caping from the micropyle, then fastening itself like a
parasite upon the placentas and extracting nourish-
ment therefrom. Asa result, myriads of seeds never
succeed in developing even the pro-embryo.

The Autosporadic Seeds of the Yellow Sorrel.—The ef-
fective method that the yellow sorrel (Oxalis stricta) has
of scattering its mature seeds, in which it proves to be
a decided ‘‘touch-me-not,” seems hitherto to have es-
caped observation. In Gray’s Manual, and other like
works, the seeds are spoken of as having a ‘‘loose and
separating” coat, but the part this envelope plays in
dehiscence and in the distribution of the species is not
mentioned.

In May, 1891, Mr. Ernest Walker made some careful
observations and the following memoranda :

Asthe seeds of Oxalis stricta L. attain maturity, the
erect loculicidal capsule becomes flaceid. In this con-
dition the least disturbance, as the touch of the hand
or shaking by the wind, causes the seeds to be expelled
with considerable force, and thrown two or three feet.
Sitting for a few minutes by a plant, the tick of the
seeds as they were continually projected could be dis-
tinctly heard. To place a capsule in the palm of the
hand and press it suggested the bursting of pop-corn.

The shooting of the seed was done so quickly that it
was some time before Mr. Walker could make out the
manner in which it was acecomplished.

The active agent is the outer coat of the seed. This
consists of a translucent, shining, membraneous en-
velope stretched tightly over theseed. When it bursts,
it suddenly and elastically turnsinside out ; after which
it becomes flaceid.

This coat is thicker in a line along the ventral margin
of the pendulous seed, or along the edge which is next
the axis of the capsule. The ruptureisnaturally along
the opposite edge. Doubling back against the axis of
the upright capsule gives this membraneous coat or
spermoderm the power to project the seed.

Placing some of the seeds under a lens and puncturing
the coat with a needle, the rupture was found to occur
at other parts than the margin, or at any point the
coat might be pricked. In this instance the envelope,
not having a * back-stop,” was often thrown farther
than the seed.

‘When in the capsule the position of the seeds is such
as to throw them not only outward but slightly upward.
They are cast farther than if projected horizontally.
Some seeds were found as far as three feet from the
capsule from which they were thrown.

Weeds as Large as Trees.—Of all the routes across
the United States to the Pacific coast there is not one
that has not done more or less to familiarize the travel-
ing public with what is called sage brush. The further
south the route the more abundant is this weed, which
has added a phrase to our language by giving its name
to the soil upon which it thrives—often when nothing
else of vegetation can endure beside it. To speak of a
reach of country as ‘‘ sage brush land ” is to present a
picture to the mind of a man familiar with the far
West. Through that phrase such a man sees a treeless,
parched plain or bench of dull, baked-looking earth,
dotted with thick-stemmed, dry, flannel-like, dust-cov-
ered shrubs of a greenish, whitish-brown appearance.
These grow as garden weeds do in the East, a hand
high or a yard or so above ground. The land whichis
distinguished by their presence, in greater or less
quantities, is that part of the plains and Rocky
Mountain region which receives the least rainfall. A
major part of it wasonce known asthe Great American
Desert.

The sage brush is known to scientists as Artemisia
tridentata. Most persons who are familiar with it
think of it as an ordinary weed of smallsize, and even so
high an authority as the ‘‘ Encyclopedia Britannica ”
refers to it as growing in * treeless valleys and slopes.”
It will astonish most persons to know that it sometimes
grows to such proportions as to provide a section of
country with trees of its own wood, producing groves
of thick-trunked and comparatively tall trees, instead
of mere weeds. Prof. Elwood Mead, the State Engi-
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neer of Wyoming, while exploring the northern end of
central parts of that State last summer, came upon a
district where the sage brush thrived thus gigantically.
Many of the sage trees that he saw were eighteen feet
high, with trunks at least a foot in diameter. This
was in the Big Horn Basin, east of the National Yel-
lowstone Park and northeast of the Wind River Indian
Reservation, where the No Wood River joins the Big
Horn.

Prof. Mead returned to Cheyenne enthusiastic in his
praise of the basin now little known except to the stock-
men whose cows range there. It is as big as some of
the older States, and will provide plenty of water for
irrigation from the tributaries of the Big Horn River.
Several very large irrigable tracts have been surveyed
already. No railroads yet reach the district, but the
Burlington & Missouri Railroad is building to Sheridan
in the county of that name, and has employed its
agentsto ‘ spy out the land” beyond. Prof. Mead had
never seen such big sage brush as he discovered there,
but since his return he realizes the truth of Solomon’s
assertion that there is no new thing under the sun, be-
cause he has been informed that, at some point in Cali-
fornia, the same weed ‘‘ grows to such proportions that
the people cut it for cord wood.”

Fixation of Free Nitrogen by Plants.—Schloesing
and Laurent, pursuing their investigations on this
subject, after describing the methods adopted in their
experiments, proceed to detail their latest results.
Dealing with seeds planted in prepared soils containing
the micro-organisms usually found in good earth, they
have not found any plants, outside the Leguminosce,
capable of fixing free nitrogen. Their most recent
work has been to investigate numerous cases in which
the soils employed were rich in nitrogen, but again
negative results were met with in experiments upon
the higher plantsnot included in the above mentioned
order. Oats, colza, grasses, and potatoes were dealt
with, and figures are quoted to show that no measur-
able proportion of the element in the free state was
fixed. It is pointed out thatin such investigations it is
necessary to ascertain whether any fixation of nitrogen
is attributable to the plants or to the soils, and the
authors insist upon the importance of the conclusion
they have drawn that soils absolutely bare of vegeta-
tion, although containing appropriate micro-organisms,
do not fix any free nitrogen.

Starch in Plants.—The generally accepted explana-
tion that, in the plant, the transformation of starch
into dextrin and sugar is effected under the influence
of a diastasic ferment, having been contradicted in re-
cent years by several physiologists, A. Prunet has con-
ducted a series of experiments with potato tubers in
the hope of throwing somelight upon the subject. The
plan adopted was to make comparative determinations
of the quantities of dextrin and of sugar on the one
hand and of diastase on the other, found in the an-
terior and posterior halves respectively of tubers in dif-
ferent stages of germination. The former were con-
sidered as glucose and determined by Soxhlet’s method,
and the amount of diastase was indicated by the pro-
cess of Wortmann. As an outcome of the research, it
is shown that in potato tubers there does exist a rela-
tion between the distribution of diastase and that of
the dextrins and sugars; and consequently between
that of diastase and the conversion of starch. The re-
sults, therefore, tend to confirm the general opinion
that the digestion of nutritive matters is effected, not
by the direct action of the protoplasm, but by means of
diastasic substances produced as results of its activity.

-
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Pygmies from Africa.

Two Akka girls, who were rescued from A{a,b cap-
turers by Dr. Stuhlmann and his companions, have
been brought to Europe, and will remain in Germany
for some months. In the summer they will be taken
back to Africa, where they will be placed in some mis-
sion house, or otherwise provided for. They are sup-
posed to be between seventeen and twenty years of age.
A correspondent of the London Daily News, who saw
them at Naples, says they are well proportioned, and
as tall as a boy of eight years of age. Their behavior
is “infantile, wild, and shy, but without timidity.”
One of them was always cross, bending her head, and
glaring from beneath frowning brows, while the other
often laughed joyously, was pleased with bead brace-
lets and other trinkets given to her, and expressed by
a queer sniff of her flat nose her appreciation of some
chocolate bonbons. After making *“a capital dinner
on rice and meat,” they greatly enjoyed the sunshine
in a pretty garden, where they gradually grew more
confident, and finally allowed themselves to be photo-
graphed arm in arm with the little son of their hostess.
‘The coquettish one shook with laughter, and seemed
to guess that a process was going on flattering to her
vanity, while the cross one still looked gloomy and
suspicious. They showed neither wonder nor admira-
tion of the people and things around them in the art-
istically furnished house and tasteful garden. Their
eyes, though large and lustrous, have less expression
than the eyes of a monkey.” These interesting repre-
sentatives of one of the pygmy races of the world are
to be presented to variousscientific societies in Berlin.
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United States Timber Test Work.

Although all the leading railroad engineers, archi-
tects, professors of engineering, and others interested
in the timber tests had flooded with hundreds of letters
their Representatives and Senators and the Committee
on Manufacturing, in whose hands the specialappro-
priation for the work was pigeon-holed, neither the
committee nor the House paid any attention to this
expression of public interest. The Senate, however,
realized that there was value in the work and sincerity
in its indorsers, and increased the appropriations for
the Forestry Division by $8,000, that is, 20 per cent of
the amount asked and considered by those in charge
as necessary to continue the work on a proper business
basis.

Under the circumstances, the testing will be discon-
tinued until after .Tuly, when the new appropriations
become available, and then proceed at the slow pace
which Congress has set.

Although the result of the efforts of those who took
active interest in securing appropriations for the work
were not crowned with that success which they de-
served, this is the only proper method of influencing
legislation, and those interested in the investigation
should not fail to move again when the new Congress
assembles.

The first compilation of test results is now in the
hands of the printer, and will probably be issued within
six or eight weeks, as Bulletin 8, Timber Physics,
part2. It will contain the results obtained on long-
leaf pine, and will especially discuss in detail the re-
sults of tests and examinations of bled and unbled
timber, results which in themselves justify the expen-
diture by the government of money on such work.

The Forestry Division will exhibit the methods pur-
sued in this work at the World’s Fair, which will be of
interest, since nowhere in the world has such compre-
hensive and systematic investigation of timbers been
ever devised. The working plans for a similar under-
taking by the Prussian government have only just
been perfected.

Another exhibit of interest to railroad engineers and
those interested in reducing forest waste will be a col-
lection of the most approved types of metal railroad
ties.

-
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ANOTHER EARLY FRENCH PATENT*FOR A BARBED
WIRE FENCE,
BY A. M. TANNER.

The writer has already called attention in the Sci-
ENTIFIC AMERICAN to French patents of Grassin-
Baledans, 1861, and Jannin, 1865, for barbed wire
fences, which are both anterior to the earliest date of
invention set up by the first American patentee of a
barbed wire fence, who, as is well known, provided the
wires of a wire fence with a series of spur wheels.

Almost about the same time a Breton brick manu-
facturer, Gilbert Gavillard, received a French patent,
dated August 27, 1867, No. 77,570, for a barbed wire
fence, which may be described as follows, by following
as nearly as possible the French description :

This fence is composed of three galvanized wires and
of spines, also galvanized, placed between and clamped
by two strands, while the heads are covered by the third
strand. These strands of galvanized
wire are twisted together, so as to pre-
sent iron thorns on all their faces. In
order to form a fence, it suffices to
plant posts in the ground and attach
thereto, by means of iron wire hooks,
three of these artificial thorny
branches, which are placed at a suffi-
cient distance apart to prevent ani-
mals from going over this thorny
obstacle.

A drawing annexed to the patent is
herewith reproduced.

It will be seen that it presents, in a
very striking way, how an ox is pre-
vented from reaching an apple on the
other side of the barbed fence. Al-
though the drawing does not show the
form of the barbs, it is evident that
they are ]-shaped, and that the third wire or strand
prevents the barbs from dropping out by locking them
in place between the two other strands. The Gavillard
patent may be considered as resembling the Michael
Kelly patent, of February 11, 1868, No. 74,379.

— et r—
Utilization of Coal Dust.

The London T%mes gives an account of a process by
which anthracite coal bricks are now being manufac-
tured by the Coal Brick Syndicate, of London. The
bricks are made of grains of anthracite dust, which are
forced to cohere by means of a special cementing com-
pound and by great pressure. The coal dust is mixed
with the binding material in the proportion of 96 per
cent of the former to 4 per cent of the latter. The
compound is fed into a mixer, where it meets a jet of
steam, a stiff paste being formed, which is delivered
successively into a series of moulds under a pressure
of 25 cwt. As the mould plate revolves, the charge in
each mould is brought between two rams, which exert

a pressure of two tons per square inch on each side of
the charge, forming a very dense and homogeneous
coal brick. The brick, still in the mould, passes on to
the delivery ram, by which it is pushed out on to a
table, and is removed for the market. These coal
bricks are said to make an excellent fuel and to possess
a very high efficiency for steam-raising purposes. The
Times thinks that with such a fuel at the disposal of
the public there is room to hope for a reduction in the
pollution of the atmosphere of towns, as well as a
reduction in the coal bills of steamship companies and
of steam users generally.
—_———_ - ——————
THE DEADLY SCORPION,

The scorpions have become so numerous in the city
of Durango, Mexico, that the municipal authorities
have offered a valuable prize, to be given the person
capturing the largest number this month. Two thou-
sand of the deadly pests were killed at the hospital
there recently in one day.
For these scorpions the
city pays 60 cents a hun-
dred, and three times a
week those collected are
counted and killed at the
hospital, and 80,000 were
. thus destroyed last year.
Persons who get permits
to hunt the pests have the
right to enter and search
private houses for them.

We give a cut of the lit-
tle Buthus carolinianus,
or, as it is now called by
systematists, Centrurus
vittatus. 'This is the com-
monest scorpion of the
United States, and is found
as far north as Tennessee
and North Carolina. Of
the larger species of the Southwest we have no figure.
This, however, will do fairly well for a representative
of the family.
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The Submarine Atmosphere,
BY A. E. RICHARDSON, B.A., F.C.8.,, A.M.LLE.E.

It is a well known fact that the amount of gas
capable of being held insolution by a given liquid is
directly proportional to the pressure exerted, unless
chemical combination takes place between the gas
and the solvent. But the pressure of any point within
a fluid, which is incapable of being compressed, is pro-
portional to the depth of that point below the surface
of the fluid. Consequently it is obvious that the
water deep down in the ocean must be capable of dis-
solving greater quantities of air than water at the sur-
face.

To illustrate this point, let us take an extreme case
and roughly calculate the volume of air which could
be absorbed by unit volume of water deep down in the
sea. The depth of the Pacific Ocean is known to be
as much as 40,000 feet (or 734 miles) in at least one
place.

First, we will calculate the pressure exerted upon g

AN EARLY FRENCH PATENT ON BARBED WIRE.

cubic foot of water at that depth. Assuming that the
specific gravity of sea water is roughly 1'026, a cubic
foot of sea water will weigh 1,026 oz. (a cubic foot of
distilled water is generally taken as weighing 1,000 oz.)
Then the pressure exerted per square foot at a depth
of 40,000 feet will be

1026
40,000 X 1,026 oz. = 40,000 X T

Hence the pressure per square inch will amount to

40,000 1026
—— X — = 17,8124 1b.
w16 e
The pressure due to one atmosphere may be roughly
taken as 15 lb. per square inch. Thus the pressure at
a depth of 40,000 feet is equivalent to that of 1,187 at-
mospheres. This, with the pressure due to the air
above, amounts to 1,188 atmospheres.
It must be borne in mind that this isonly an approx-
imate calculation. For instance, the density of sea
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water is taken at a rather low figure, and no allowance
is made for the compressibility of sea water under
great pressures.

Accepting, however, 1,188 atmospheres as the ap-
proximate pressure at the stated depth, let us calcu-
late the volume of air which a unit volume of the water
would be capable of dissolving under this pressure.

I have no data at hand for the absorption coefficients
of sea water for oxygen and nitrogen or for air; so I
will take the coefficients for pure water. Here again
an error will arise, for sea water cannot absorb so
much air as ordinary water; for it has been found
that in solutions of different substances the solubility
of gases is in most cases diminished.

One volume of water at normal temperature and
pressure absorbs about 0°0245 volume of air. 'With the
temperature remaining constant the volume of gas ab-
sorbed remains the same under all pressures. But this
volume of air, under a pressure of 1,188 atmospheres,
would occupy a volume of 0°0245 X 1,188 under normal
pressure. This quantity amounts to 29106 volumes.
Hence a cubic foot of water at a depth of 40,000 feet is
capable of absorbing 29 cubic feet of air measured at
normal pressure.

Since a c. c. of air weighs 000129 grm., 29 c. c. will
weigh 0037 grm. That is to say, the water in question
would be capable of dissolving about 1-27 of its own
weight of air. Nor does there seem any reason to
suppose that this amount of air is not absorbed, for
the atmospheric gases must permeate the whole of the
ocean’s depth in order that deep sea fishes may obtain
the oxygen necessary for the preservation of their ex-
istence. At a depth of 1,380 feet water absorbs its
own volume of air (measured at atiospheric pressure).
Thus in all water below this depth there is dissolved
more than its own volume of air. We have then a
second but submerged atmosphere.

In this most marvelous submarine atmosphere are
vast quantities of air stored away—how vast it is diffi-
cult to estimate. Remembering that three-fourths of
the face of the earth is covered by water, one is apt to
conclude that there is almost as much air hidden away
in the ocean’s depth as is found above its surface.
‘What effect such great pressures have upon the sol-
vent powers of the water for solid constituents it is
doubtful to say. Probably the solvent powers are
much modified by the presence of such quantities of
dissolved gases. It is possible that such considerations
as the foregoing have already appeared in print. As,
however, I have never read or heard of such sugges-
tions, I venture to bring the question before your
readers.—Chem. News.

Aluminum Light,

A remarkable kind of light has been successfully
exhibited by Dr. Philip Lenard, of Bonn, and has
formed the subject of a paper read before the Royai
Prussian Academy of Sciences at Berlin. Hertz has
shown that the rays which proceed from the cathode
of a Geissler tube, and are capable of exciting phos-
phorescence, will permeate thin metal. If then it were
practicable to find a sheet of metal foil thick enough
to be air-tight and opaque, yet thin enough to be per-
meable by this discharge, it would be possible to allow
these rays a passage into the open air
by closing an opening in a discharge
tube with such a piece of foil. This
idea has been realized by Dr. Lenard
by means of an ingeniously arranged
apparatus and a hammered aluminum
plate 0003 millimeter thick. Thisplate
forms in the apparatus in questior a
shutter which Dr. Lenard calls the
‘“window,” because, while quite im-
permeable to air and light, it allows
the rays from a cathode at a distance
of 12 centimeters to penetrate it freely.
These rays render the air faintly lu-
minous. A halo of bluish light sur-
rounds the ‘‘window,” and is mode-
rately bright only on its surface. At
the same time a strong odor of ozone
is recognizable. Substances capable
of phosphorescence, if held near the “ window,” shine
with their peculiar light on the side nearest to it. All
the phenomena of phosphorescence cease if a magnet
is so applied to the discharge tube as to repel the
cathode rays from the inner side of the “ window.”
The atmosphere is a dull medium for the cathode rays
to penetrate, coal gas is more permeable, and so is
hydrogen, while oxygen and carbonic acid are less
permeable than air.

-4 o

Cost of Columbus® Expedition,

The cost of discovering America by Columbus, says
Prof. Ruge, in the ¢ Globus,” was 1,140,000 maravedis,
or about $7,296 of our money. The money of Queen
Isabella, of course, had a higher purchasing power
than the dollar of to-day. Of the sum named, Colum-
bus received an annual salaryof $320, and the two cap-
tains each $192 per year. Each sailar, in addition to
his subsistence, received $2.45 per month, or one
ducat. )
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RECENTLY PATENTED INVENTIONS.
Engineering.

HYDRAULIC EXCAVATOR. — Adoniram
Fairchild, New York City (deceased, Benjamin D. Fair-
child administrator). This is an improvement upon a
formerly patented invention of the same inventor of a
device for the removal of sand, mud, and gravel from a
water bed, and provides for a construction to permit the
outer shell of the excavator to be extended down to form
an annular chamber between the shell and lift pipe, water
being forced from the exterior to enter this space, carry-
ing into the lower end of the lift pipe excavated mate-
rial loosened by water jets within the .annular chamber.
The entire device is swung by chains or ropes from a lat-
erally movable support above the water surface.

BoiLER.—Frank Saxon, Worthington,
Minn. Return flue boilers for road or traction engines
are provided by this invention with a front extension to
save the flame sheet and that portion of the flue sheet
above the water line. The extension is hinged to the
main portion of the boiler, so that its interior may
be easily examined, the hinges forming the supply
and discharge pipes, and the extension supplies hot
water to the interior of the main boiler. By the im-
provement a greater amount of heating surface is ob-
tained, with a consequentincreased economy of fuel.

Railway Appliances.

CAR BRAKE.—Howard B. Hanmore,
St. Paul, and Thomas N. McLean, Fergus Falls, Minn.
Brake levers on the brake beams are, according to this
invention, connected together, and springs under the car
body are connected by a link with one brake lever, while
a sink connects the other brake lever with a fixed sup-
port, and operating levers are connected with the springs.
The construction is such that the operator cannot in-
crease the power more than the coefficient between the
load and the rail, thus preventing the wheels from slid-
ing, lessening the frictionjand the liability to the de-
struction of the wheels.

CAR TRUCK.—Gustavus L. Stuebner,
Long Island City, N. Y. This is an improvement upon
car trucks having pilot wheels to keep the trucks on the
track in passing swiftly around short curves. Guide
wheels of less diameter than the supporting wheels are
carried by the advance axle and adapted to engage the
inner surfaces of the rails, while the trucks are pivotally
connected with the car by attaching the body of the car
to the bolster of a truck, enabling the truck to accommo-
date itself to very sharp and quick turns. The guide
wheels are virtually small pilot wheels held on a shaft
journaled in arms projected from the bolster.

CABLE GRIP.—Henry A. Shipp, At-
water, Cal. By this device it is designed that the ope-
rator shall be able to graduate the grip on the cable
according to the load to be pulled. A slide is movably
held in a grip frame on which is pivoted a lever actuated
from the slide, jaws on the lever on opposite sides of its
fulcrum engaging the cable. By means of mechanism
convenient to the operator, the slide may be moved so
that the jaws will take a more or less heavy grip upon
the cable.

Mechanical.

POLYHEDRAL LATHE. —Manuel Rul,
City of Mexico, Mexico. This lathe has a cutter shaft
and swinging supporting arms, against one of which bears
a tension device, in combination with cutter clamping and
guiding ams movable along the tool shaft, and other novel
features, whereby work may be quickly performed
and prisms of any character be turned, and whereby
also a number of articles may be placed in the lathe and
presented consecutively to the turning or cutting tools.
At one revolution of the chucks it is possible to turn one
face of all the articles carried by the chucks, the articles
being then reversed to offer another face, and the opera-
tion being repeated until all the predetermined faces have
been made.

MouLDING PROPELLERS.—Louis His,
New York City. To obviate the necessity of using pat-
terns in casting propeller blades for vessels is the design
of this invention, which provides a flask with side pieces
of dissimilar height having rows of perforations, a per-
forated.- aarciined end piece connecting their outer por-
tious, while an adjustable bottom has fastening bolts
to enter the perforations in the sides and end of
the flask. By this means propellers may be moulded
with great accuracy and facility, two flasks being em-
ployed for the opposite sides of the propeller blades, the
spindle and flasks being arranged upon a perfectly
smooth and substantial bed, and the pouring being done
in the usual way.

Agricultural.

Prow.—Ramon G. Rivero, Monterey,
Mexico. This is a double mouldboard plow, designed to
cut the earth uniformly, run comparatively easy, and
completely turn the furrow in all cases. It has a flat,
straight-edged point, preferably made separate from an
angular share having horizontal lateral wings, and the
rear edge of the share is riveted to the mouldboards.
The plow is very light, yet strong.

LAND ROLLER AND HARROW.—Carl
Storla, Belford, South Dakota. The forward portion of
this implement consists of a harrow for breaking or pul-
verizing lumps of earth, and behind the harrow are front
and rear rollers arranged to cover every portion of the
ground and prevent the formation of ribs. Each of the
rollers is provided with an efficient scraper and a lubri-
cating device, and the machine has markers to indicate
to the driver the line along which the center of the im-
plement must move to thoroughly cover the ground.

Miscellaneous.

PLACER MINING APPARATUS.—Marshal
D. Platner, Elliston, Montana. This apparatus has an
upper sluiceway with a perforated floor, below which is
a lower sluiceway, into which delivers a mercury tank,
there being riffle plates in the lower sluiceway below the
tank, and & concentrating device receiving the discharge,
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while a pump forces the amalgam from the concentrating
device back to the mercury tank. The invention also cov-
ers other novel features, the apparatus being designed to
rapidly make a clean separation of sand and gold, and
also to facilitate the separation of precious stones, where
they occur in the diggings.

WATER WHEEL AND ELEVATOR. —
John B. Lockwood, Helmville, Montana. This is a de-
vice supported to have its paddles dip in the surface of
and be revolved by a stream, while it at the same time
elevates and discharges water for irrigating or other pur-
poses. A cylinder secured to a shaft has end flanges,
beyond which the paddles project, while buckets are
formed between the paddles, and guide strips aligning
with inner edges of the flanges guide the water raised
by the buckets to a sluice for delivery at any desired
point.

B1oPTOSCOPE. — Charles H. Meddins,
Omaha, Neb. This is a simple apparatus to show mov-
ing objects in a succession of fixed positions. It con-
sists of a frame with apertures on opposite sides of its
center, a handle and mouthpiece, and to the frame is
pivoted a disk with other corresponding apertures, and
having inclined vanes or wings. It is designed mainly as
a toy, but may be used to observe the movements of ani-
mals and birds, and also for inspecting rapidly moving
parts of machinery.

SToP WATCH.—Adolphe G. Guerin,
Savannah, Ga. The second hand of this watch may be
stopped through the stem-winding mechanism without
stopping the minute and hour hand or interfering with
the movement of the watch, facilitating the readjustment
of the second hand in relation to the minute and hour
hand, and also adapting the watch for use for racing
purposes. The improvement consistsin a special me-
chanism connecting the second hand to the stem-winding
and setting devices.

WIRE STRETCHER AND REEL.—Edgar
S. Hoge, Morris, Ill. This is a machine to be drawn
along by a horse and adapted to reel up or pay out wire,
stretching the wire as it leaves the reel. The reel is one
side of a frame which may be rotated in either direction
and be locked, as required, the reel being supported on
afcrank-handled [shaft, and a ratchet being connected
with the shaft. A novel wire-guiding mechanism "and a
simple brake device form features of the invention.

TREATING SEWAGE.—James J. Pow-
ers, Brooklyn, N. Y. A process of chemically treating
and purifying sewage before its discharge has been pro-
vided by this inventor, the sewage being moved torward
through suitable conduits, at the head of which are in-
troduced disinfectants and substances forming with the
sewage compounds insoluble in water, the floating and
sedimentary matter being removed. and the entire body
of sewage simultaneously treated with a disinfectant or
germ-destroying gas. The water separated out is finally
treated with liquid disinfectants.

LAND RoLLER.—Eli W. Farr, Cedar
Springs, Mich. This machine has a frontand rear sec-
tion, and comprises a series of rolls independently
mounted upon a frame, the rolls being capable of vertical
movement at their ends, or being adapted to be so fas-
tened to the frame that they will be held straight. The
machine will work upon even as upon uneven ground,
and when not in use the sections may be uncoupled and
the machine stored in small space.

SLEIGH.—Willie N. Snow, Snowville,
N. H. This invention provides an improvement in the
running gear of side bar spring sleighs, by means of
which such gear may be cheaply made and very strong.
The invention covers certain features of construction and
combinations of parts.

THILL CouPLING.—William H. Tyde-
man, Walsenburg, Col. When the shaft iron of this de-
vice is in draft position it cannot be disconnected from
the coupling, but such separation is readily effected when
the shaft iron is carried up to an angle of forty-five de-
grees. The coupling is practically automatic, as no
wrenches or other tools are required in its manipulation,
and an elastic block held against the clip section renders
it anti-rattling.

FLOWER PoT AND STAND.—Alfred A.
Holt, Brooklyn, and Jacob P. Kooy, New York,
N.Y. A very ornamental stand is made to serve as a
casing for a flower pot, while it has a lower chamber
forming a readily removable water receptacle. The pot
fits into the stand so that its bottom rests in the water in
the receptacle, and should water overflow from the top of
the pot, it will be received and held in the receptacle or
the casing.

Book BINDING AND BoOK.—-Johann
G. Bast, Brooklyn, N. Y. This binding compriges a
series of sections with a rod on the back of each, bind-
ing strips extending across the rods on the outside and
a binding cord uniting the leaves of each section, fasten-
ing the rod to its section and the binding strip to the
rods, while also flexibly connecting the several sections
of the book with each other. This binding combines
strength with durability, and the leaves lie perfectly flat
when the book is opened.

Music Book or Forro.—William H.
Ayres, Sackett’s Harbor, N. Y. This invention relates
to books or folios adapted to be supported on portable
music racks, affording a cheap and strong book, with
means for fastening the leaves so that none will be hid
den. Any number of sheets or leaves may be quickly
and strongly fastened in place, rings serving as a means
of attachment or hinges for the sheets of music, held be-
tween covers in the usual way.

EaG PoACHER.—Clara T. Gott, Seattle,
Washington. Upon a perforated plate having a central ver-
tical handle is fixed a series of disconnected rings, hinged
to the plate, so that any of the rings may be swung up to
remove an egg without releasing the contents of the
other rings. To cook the eggs, each one is dropped into
aseparate ring and the poacher is placed in a potor
basin containing boiling water. *

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

Wusiness and Personal.

The charge for Insertion under this head is One Dollar a line
Jor each insertion ; about eight words to a line. Adver-
tisements must be received at publication o fice as early as
Thursday morning to appear in the following week’s issue

*U. 8.” metal polish. Indianapolis. -Samples free.
Chain Belting & Grain Dryers, F. H. C. Mey, Buffalo,N.Y.

Portable and Stationary Cylinder Boring machines.
Pedrick & Ayer, Philadelphia, Pa.

William Jessop & Sons will exhibit in the Mines and
Mining building at the Columbian Exposition.

The Improved Hydrauli¢c Jacks, Punches, and Tube
Expanders. R. Dudgeon, 24 Columbia St., New York.

An inventor of edge tools wants financial assistance.
For particulars address Frank Schuster, Raber, Mich.

Stow flexible shaft. Invented and manufactured by
Stow Mfg. Co., Binghamton, N. Y. See adv., page 270.

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

Centrifugal Pumps for paper and pulp mills. Irrigating
and sand pumping plants. Irvin Van Wie, Syracuse, N. Y.

For Sale—Patent Office Reports, 1881 to 1893 complete.
Calf binding. Hanifen & Co., Kensington, Philadelphia.

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

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

Perforated Metals of all kinds and for all purposes,
general or special. Address, stating requirements, The
Harrington & King Perforating Co., Chicago.

To Let—A suite of desirable offices, adjacent to the
Scientific American offices, to let at moderate terms.
Apply to Munn & Co., 361 Broadway, New York.

Fine Castings in Brass, Bronze, Composition (Gun
Metal), German Silver. Unequaled facilities. Jas. J.
McKenna & Bro., 424 and 426 East 23d St., New York.

Hydrocarbon Burner (Meyer’s patent) for burning
crude petroleum under low pressure. See adv. page
381. Standard Oil Fuel Burner Co., Fort Plain, N. Y.

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.

Canning machinery outfits complete, oil burners for
soldering, air pumps, can wipers, can testers, labeling
machines. Presses and dies. Burt Mfg. Co., Rochester,
N.Y.

Competent persons who desire agencies for a new
popular book, of ready sale, with handsome profit, may
apply to Munn & Co., Scientific American office, 361
Broadway, New York.

Engraver, die sinker, and letter cutter. Manufacturer
of steel stamps for every purpose, steel letters and fig-
ures, printing dies, burning brands, stencils, rubber
stamps, etc. Chas. W. Hoefig, 52 Fulton Street, New
York.

§# Send for new and complete catalogue of Scientific
ana other Books for sale by Munn & Co., 361 Broadway,
New York. Free on application.
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Names and Address must accompany all letters,
or no attention will be paid_thereto. This is for our
information and not for publication.

References to former articles or answers should

give date of paper and (fagc or number of question.

uiries not answered in reasonable time should
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.

In

(4967) E. B. asks: 1. Are cast iron pole
pieces any better than wrought iron for dynamos? A.
Castiron pole pieces are preferred to soft wrought iron,
on account of their ability to retain sufficient magnetism
to start the machine. 2. About how long would a storage
battery (such as is described in a late number of the Sci-
ENTIFIC AMERICAN) hold its charge if the plates were
2 inches by 5 inches ? A. The storage battery might
hold the most of its charge for three or four weeks, but
it will beginto run down immediately after charging.

(4968) J. C. B. writes: Would it be
practical and would it be a successful drive to runa
paper friction on a crown face wheel ? 1 have a fly wheel
on an engine shaft ten feet diameter, twenty-four inch
face. This wheel has three-sixteenths of an inch crown.
Now I want to put an eighteen inch paper friction on
this wheel to run a dynamo. The question is, Will it be a
successful drive or will there be too great aloss of power,
owing to the fact that the friction wheel is runningon a
crown face? In other words, What would be the true
action of the friction on the crown face wheel? Can
you give me any rule for calculating the power trans-
mitted by paper friction? A. The running of a friction
wheel on a fly wheel of the width and diameter named
will make but little friction, from the small curvature of
three-sixteenths of an inch in 2 feet in width. If the
driven wheel is covered with thick sole leather, so that it
will be slightly elastic on the surface, it will take bet-
ter to the crown and give a better working power. The
transmitting power of good friction gear is fully equal to
belting with the same pressure on the pulleys as the ten-
sion on belts. See Cooper’s work on * The Use of Belt-
ing and Friction Gear,” $3.50 mailed.

(4969) W. F. B. asks: What propor-
tions of gasoline vapor and air are necessary to run an
engine ? A. 25 to 35 volumes. 2. How many pounds per
aquare inch should it be compressed before it will ignite?
A. No compression is needed.

(4970) W. C. V. N. writes: Suppose
that a drum on a hoisting engine is held by a friction
clutch so that it just raises a weight of one ton, one
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hundred feet a minute. Theoretically would that clutch
slip if the engine were driven 8o that the weight wculd
rise two hundred feet per minnte, all other thingsbeing
the same, only the increase of speed? A. Increased
speed in hoisting means increased power. The friction
clutch set for a given hoisting speed will slip if the
speed of the engine is largely increased or doubled.

(4971) R. M. writes: We desire to use a
wire belt to run over a smooth surface and would like to
get it down as low as No. 12 wire. We shall run six or
eight belts in number, side by side, but all of them en.
tirely separate and distinct, bat over the same pulleys.
Could you give us an idea of what is the best wire to use
and whether to use a very fine quality of steel or soft
wire ? The size of the pulleys will be 12 inches for the
smaller one and the other will be larger. A. The
ordinary unannealed steel wire is the best for your pur-
pose. Pulleys should be grooved to fit the wires. Yon
would get better serviceif the small pulley were larger,
say 16 inches, as the constant running of a No. 12 wire
over a 12 inch pulley tends to crystallize and weaken the
steel wire.

(4972) F. J. H. asks: How can I make
a cheap sand pump for pumping quicksand out of well
32 feet deep? A. You can make a cheap sand pump
with a piece of stove pipe or a strong tin can. Put a bot-
tom in one end of a length of stove pipe, with a lip like
an auger bit, and fasten the other end to a pole, so that
by turning it around in the quicksand a charge can be
drawn into the pipe and lifted out. T'he same can be
done with a tin can, by cutting a slot in the bottom from
the center to the edge and pressing down one edge into a
lip. Fasten to a pole, a8 with the piece of stove pipe.

(4973) C. & T. write: Will you please
tell us whatis meant by gold filling; for instance, gold-
filled watch cases? What is the process ? A. Filled
gold work is made by backing good gold, 16 to 18 carat
fine, with silver or other solder as a filling for stiffening
or to make up weight. For watch cases, where the inside
also shows gold, the base metal is plated on both sides,
while in a thick slab, with good gold plate, by soldering
with silver or other hard solder. The wholeisthen rolled
down to the proper thickness for making the cases.
Rims, rings, and knobs are made by drawing gold tubing
over brass or silver wire and soldering with hard solder,
when the rims can be drawn down to the proper shape.
Knobs are struck up by drop presses in thin solid gold
plate and filled with silver solder.

4974) J. L. C. writes: I can find no
way in which to make solder stick to my soldering iron,
as this is necessary to make neat work. I write to see
whether you can furnish me with an effectual recipe. A.
It is necessary to tin the soldering copper with pure tin,
not solder. Rub the hot copper on a piece of sandstone
or a brick to brighten the surface, and at the same time
sprinkle some powdered sal ammoniac on the brick and
apply a stick of tin to the copper, rubbing the point on
the stone or brick in contact with the sal ammoniac and
tin.

(4975) H. D. M.—The reason why you
did not succeed in your experiments was clearly because
you did not follow the instructions. We do not think
you ought to expect to- have a mixture of sulphur and
plumbago act the same toward guses as the carbon would;
neither can you expect the artificial carbon to take the
place of charcoal. We have no doubt if you clogely imi-
tate Jablochkoff’s experiments you will succeed as well
as he did.

(4976) A. M. M. asks how an electric
motor exerts force—by attraction of armature or by repul-
sion of armature, or by both ? Also, why is it that elec-
tric motors cannot be made of more than say 80 horse
power ? What jis it that imposes so low a limit? A.
The force of an electric motor is mainly that of attraction,
although repulsion plays a small part in its operation.
We know of no reason why electric motors cannot be
made of greater power than 80 horse power.

(4977) A. M. P. asks: Can aluminum be
put on plates like those used for tin, or dipped like tin
plates ? With the same thickness of coat, will they cost
any more ? (If manufactured, name firm.) Can the ma-
terial be used for keepingfruit in ? Can tin and aluminum
be mixed and used to plate iron? A. Aluminum melts
at a full red heat, and is not a suitable metal to coat other
metals with as tin is used. The electric plating is not
very much used. Tinning iron plate with an alloy of
tin, with 3 per cent of aluminum, makes the tinned sur-
face a little harder and less acted upon by acids. This
alloy will no doubt be the best surface for fruit cans.

4978) C. L. R. says: Our 150 horse
power Westinghouse engine gives a great deal of annoy-
ance at night by the heavy exhaust. The company want
to put in a sewer for the exhaust, but I am in doubt as to
theplan. Hence write you. The sewer will be about 100
feet long, opening into a creek. If you can suggest a
plan to help us, I shall be obliged to you. A. You can
muffle the exhaust by turning it into a tank. A cylinder
about 3 feet diameter, 4 to 5 feet long, set upon the roof,
with a larger pipe to the open air. The cylinder may be
made of thin plateiron, 14 inch thick. A drip should be
inserted at the bottom. A common practice in New York
is to fit a sleeve on the top of the exhaust pipe, to which
attach a double cone drum of heavy galvanized sheet iron,
which, for your150 horse power engine, should be of about
the capacity of the tank above mentioned. The opening at
the top should be double the area of the exhaust. A
baffle plate is put in the center and braced so as to break
the direct flow of the exhaust direct through the drum.

(4979) W. P. M. writes: 1. Inthe winter
of 1891-92 I built a small steam launch, length 25 feet,
beam 5 feet. She will run, in slack water, 8 miles per
hour, and is fitted with 1 horse power engine and boiler,
which drives a three blade 16 inch wheel 500 revolutions
per minute. I wish to know if I could not get more
speed with an 18 inch wheel, or would it be taxing the
engine too much ? A. Whatever extra speed you may
get with an 18 inch wheel must be derived from additional
power in the engine, and to get more power from the en-
gine means higher steam pressure. If your boiler is
strong enough for the pressure required togivetheengine
500 revolutions per minute with the larger wheel you may
increage your speed. 2. Insmall launches, say under 40
feet, does increase of length, without a corresponding in-
crease of beam, detract from safety or seaworthiness; or,
in other words, is a launch, fitted with the same machin-
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ery, 5 feet beam, 25 feet long, more safe than oneb feet
beam and 30 feet long ? A. An increase in length for a
given beam over the usual practice, or to the proportions
named, may be made with safety ; but precautions should
be taken against shipping water in the choppy seas of the
lakes. 3. What is the simplest and best way to make a
sea anchor or drag, and what size should it be for launch
5 X 252 Should not care if boat drifted some. Simply
wish to be in a position to be able to hold her head to sea
in case of accident to machinery. A. For a sea anchor
for your boat use a pine board, 1 inch thick, 18 inches
wide, 4 feet long, with a couple of battens to stiffen it.
Load one edge with lead or iron, so that it will float edge-
wise with the light edge1l inch out of the watcr. Bore
two holes near the bottom and ends and one hole at the
top and middle. Fasten a three-part sling of % inch rope
through the holes, so that when the anchor is held at the
intersection of the three ropes it will hang level. To the
apex of the sling fasten the drag rope.

(4980) T. C. S. writes: We have been
considering the construction of a dam across a tolerably
small stream (fed by three springs), for the purpose of
making a fish pond. What is the most approved dam,
expense, durability, and convenience being considered ?
‘Will add that the incline on each side of the stream is,
while not abrupt, rather steep, and that the area drained
by it is not more than ten or twelve acres. A. The build-
ing of a dam, however small, should have more than a
casual consideration, in view of the total flow that might
come from a storm. The construction should also take
its strength from the height and length, as also from the
nature of the ground as to its stability to hold a dam,
which also may indicate the depth necessary fora founda-
tion. A curved stone wall, backed with clay and earth,
with a central spill and riprap beneath is the best. Lef-
fell’s work on mill dams gives illustrations and descrip-
tion of many kinds of dams. $2.50 mailed.

(4981) E. L. O. asks: What is the scien-
tific reason for the use of storm sash ? Because they
close the joints around the sash, or because heat con-
denses more rapidly on the glass than on other portions
of the building ? A. The reason is not a strictly scien-
tific one—it is more a matter of comfort and convenience,
the main object being to keep out the cold air that presses
through the crevices around and between the sash in
windy weather. It also prevents excessive circulation of
the air within the rooms by cooling against a single glass
and dropping to the floor—a dangerous source of cold to
persons standing or sitting near a single window in cold
weather. The double glass also keeps moisture and frost
from windows, from the fact that the moist air of the
rooms is prevented from coming in contact with the cold
outside glass, the air between the glasses holding too lit-
tle moisture to produce frost or condensation on the outer
glass,

SELKIRE, PA., April 17, 1893.
To the Editor of the Scientific American :

DEeAR SIR: I notice in your * Notes and Queries,” No.
4889, F. H. asks what to do for the crank on his14 X 16
center crank engine. I would say we arerunning the
same kind of engine in our sawmill and had the same
trouble he complains of. We tried all kinds of lubricants,
but could not overcome the difficulty. FinallyI took the
brasses-and had them counterbored and filled with No. 1
babbitt and bored out to fit the crank pin. Now we have
no trouble and canrun the engine without any trouble
whatever with any kind of oil. Everybody at the shops
said the babbitt would pound out, but it did not. Now
all the engines in the mills in this section are fixed in the
same way, and nobody experiences any difficulty. Hop-
ing this may help some of your readers,

I remain yours truly,
WiLLis KERR.

TO INVENTORS,

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

INDEX OF INVENTIONS

For which Letters Patent of the

United States were Granted

April 25, 1893,
AND EACH BEARING THAT DATE.

[Seenote at end of list about copies of these patents.]

Advertising balloon, R. Wilson..........ccoeeveen
Alarm. See Tank alarm.
Amalgamating machine, D. N. Cook.
Animal trap, J. Manning..........
Annunciator, J. H. Elfering
Automaton, com controlled Pursell & Price.
Axle lubricator, A. W. Sanborn..
Axle support, vehlcle,L N. Stely
Bake pan, M. A. WilcoX...............
Bale and forming same, P. K. Dederic
Band cutter and feeder, E. P. Haugen..
Bar. See Swivel bar.

Barrel, L.
Basket, G.
Basket, fruit plckmg, S. C. Warner..

Bottling apparatus, H. W, Blmms....o..coviiien 49&; 141
Bowling aliey pin, Austin & Molitor............... 106
Box. See Feed box. Match box.
Brake. See Car brake. Lock brake. Pressure
lﬁraﬁe. Railway brake. Vehicle brake. Wagon
rake
Bread cutter, L. R. Quigg...c....ccooiiiiiiiiiiin.. 495,999
Brick or tile cuttmg mac me, J. Thompson. 496,286

Bridge, draw, G. H. Thomson.................
Bridle bit, G. A. Gilbert......
Buckle, E. J. Kraetzer. ...
Buckle, trace, O. Mallor;
Burner. See Gas burner.
Button, F. E. Hall
Cable rack, A. C. Gray....
Can. See Oil can.

Can jacket, L. Sexton.....
Car attacher, W. H. Ad
Car brake, T. J. Barrow.
Car brake, M. E. Campa;
Car brake, H. Gogdwin.
Car coupling, . Ba
Car coupling, C. Brown
Car coupling, V. Erbach

55, 496,357
49/

o

Car coupling, W. C. Gebh: 2

Car coupling, J. N. Leitch. 495,981
Car coupling, Monroe & Creek 495,983
Car coupling, J. K. Preston et al. 496,368
Car coupling, M. I. Welch....... 496,026
Car fender, street, H. B Williams. . . 496,146
Car fender, street railway, L. J. Hirt. 495,972
Car heater, street, G. Myers............. 496,091
Car replacer and deraller, D. D. Green. 496,055
Car roof, J. C. X

Car sprm;z, H. B. Williams. 496,144
Car starter, J. Desmedt.. . 495,964
Car, summer, J. M. Schatz.......oon on : . 496,232
Car ventilator, automatlc, T. L. Merrill . 496,270
Car wheel mculd J.K.SaX................ 496,100
Card, sign, or label rack, W G. Duckett 496,152
Cartrld;ze machine, P. BUIEter. enernermirnananns 495,959

Cartridge shells, device for capping and recap-
ping, Velten &
Case. See Egg case.
Cash register, W. H. Clark...................
Cash register and mdlcator, H. C.
Cash register and indicator, C. W. W
Cash register mechanism, W. H. C

Cash registers, key—locklng and key-coupling

mechanism for, W. H. Clark..................... 496,340
Cellulose and fiber from cocoanut husks, appa-

ratus for removing amorphous, J. B. Torril-

LT ¢ T 496,075
Chopper See Cotton chopper. .
Cigar lighter. electric, L. T. Smith.................. 496,103
Cigars and tobacco, box for storing and preserv-

ing, T. V. Smith...........cooiiiiiiiiin i, 496,234
Clamping mechamsm turret, F. H. Richards...... 496,064

Cleaner. See Boiler cleaner

Cleaning compound C Moor
Cloak rack, G. Rentesh
Clock, electnc program H ¢,
Clock’ synchronizer, electrlc, H. S l?rentnaai96

496,274
. 496230
496,258

134, 496,135
Clothes drier, M. A. Bowling gg,%§5
Coat holder, J. Banks 496,289
Converter, C. M. Alle 496,033
Conveymg apparatus, T. 496,2(]3
Cooker, steam, H. P. 496,290
Cooker, steam, S. 496,056
Cooking and heatmg purpos
ment for, Roth & Schmidt. 496,210
Cooler. See Milk cooler
Lopy holder, J. J. Hill 496,122
Corn popper, J. C. Tutt.. 496,021
Cornstalk cutter, J. W. 496,603
Corset. D. Kops......... 496,l24

Corset stay, J, Janowitz.
Cot, canvas, C. Poirier..
Cotton chopper, D. W. Pate.
tton chopping machine, W. Niven
otton fee er and cleaner, A. Olip mt
Coupling. See Car coupling. Hose coupling.
Shatt coupling.
Cover, stew pan, G. Pfeil
Crankshaft bracket for bicycles, etc.,, R. Perkins..

Crematory, D. F. Donegan... «....oovveevuiiiiennnnn 496,046

Cultivator and irrigator, plow, J. W. Askew....... 496,288
up. See Drinking cu

Curling iron, G. L. & H. C. Hartu. ........cccevesevnns 496,259

Cut-out and circuit protector, J. O. Heinze, Jr.... 496,308

Cutter. See Band cutter.
stalk cutter.

Dam orlevee, J. D. Brazier................c..ceeeien 496,292

Dash rail and post, carriage, A. Searls.............. 496,101

Dead centers, device for overcoming, J. W. Tur-

Bread cutter.  Corn-

l
Desk M R. Hubbell........ .. 496,057
Door hanger, J. H. Lawrence ... 496,127
Door hanger, O. Seely............ 6,009 496010

Doors, automatic devwe for o] sing,

J. H. Whitaker.,.......... ,027
Double lap pipe, C. S. Hamli 495,118
Downdraught furnace, O’Br 196,
Draught equalizer, F. W. Baguhn 495,9
Draught equalizer, A, McKee 495,994
Dredging apparatus, C. G. Collm to 496 344
Drier. See Clothes drier.

Drier, Boulet, Fils, & Donard.......cccceviievennnnns 496,217
Drill.’ See Radial drill.
Drinking cuﬁand advertising medium, epheme-

rous, A, Pierce.... 496,131
Dry battery, H. Koller . 496,228
Dust collector, H. W, Stone, Jr................. ... 496,015
Dust guard and ventilator, transparent Hayward

NAersoN........veevevnuns 496,199

Dye, alizarin, Schmidt & Tust. . 496,139
Dyelng. etc., apparatus for, Young & Crippin..... 496,082
fg case, rotatable J. H. Bowley..c.oeeoooo.. 496,184

ctric converter, W. Stanley, Jr.. . 496,212
Electric distribution, system of, E. Thomson 496,020
Electric light dlsplay system, Moore & Jacobs. . 496,366

Electric machine and water motor, combined dy-

namo. J. O. Heinze, Jr..
Electric meter, F. Teague.. .
Electricreporter, M. D. Porte 496,207
Electroplating aluminum and its alloys, Wegner 496176

Elevator, F. B. Herdman (r).. 11,321
Elevator door, means for, operatmg, E. M. Ben-

.................................................. 496,039
Elevator safety device, P. C. Zimmerman......... 496,179
Elevators, controlling device for electric, C. E.

OOT . e eee s et ee ettt aaeasiananaannnaes 496,382
Engine. See Pumping engine. Rotary engine.
Engine steering device, road, R. Fullerton........ 496,053
Engines, fire lighting attach mert for steam,
alliwell & Donohue.. 496,156
Envelope, D. 1. Barnett....
Envelope, safetg, M. Ruaux. 496,170
Farm roller, H Credlebaug 96,349
Faucet, O. Seely............. 496,011
Feed box, H. Snyd ........ 96,068
Feedwater apgaratus, A. Ca 496,040
Fence, G. M. & H. R. Lamb......... . 496,087
Fence machine reel, H. D. Robinso . 496,283
Fence post, R. C. Haynes. 496,
Fender. See Car fender.
File, J. F. Wilmot.......... 496,214
Fire escape, N. Bouvier. 495,955
Flask. See Moulding fla
Flower holder, A. Snow, Jr. 496,013
Flower pot support, .J. Sm! 496,173
Fruit washing machme. S. C.W .. 496,023
Furnace. See Downdraught furna ir
furnace. Regenerative furnace. Smelting
furnace.
Furnace, W. MCClaVe......c..ccoivrieeesnnronnnnrns 496,384
Furnace grate, shaking and dumping, J. Evans... 496,194
Gauge. See Lnseam gauge. Sawg g
Game apparatus, Faber du Faur, .I T., & Bristol.... 496,195
Gaming device, coin-actuated, F. Sanderson. .. ... 96211
Garbage receptacle, A. H. Zenner. . 49, 243
Gas burner, D. Daly....... . 496350
Gas burner, L. Daru 496,298
Gate. See Swinging gate. Water gate.
Glass manufacture, J. Zihlmann....................
(Glass plates, machmcry for grinding, R. Fnedel 496 052
Grafting knife, W. Wll se, Jr 96079
Grain binder, G. L. Ph 496, 1096

elps.
Grate and means for operatlng same, Scanlan &

/A 1) T
Grate, self-feeding open fire; g/lace, .

Gun, magazine, Rlchardson ‘Woodb ury
Gun sight, . W, Freund

Battery. See Dry battery. Storage battery. Hanadle for umbrellas, ete., M. W, Klaff.. . 495,978
Bearing, antifriction, C. W. Wynn... Hanger. Door hanger.

Bearing, axle, D. W. Copeland... Harness, J. W. Schaub . 496,284
Bearing, roller, D. W. Copeland ........ Harness, J. H. Whitaker. 496,028
Bed, combination folding, W. A. Sowden. Harrow, J. B AT, v, ivninninns .. 496,037
Bed, folding, E. E Herrinton.......... Harrow attachment Anderson & Winston . 496,036
Bed foldmv, G. W. Shipman.. . Harrow, disk, R. W. Hardie.. 496,198
Belf fastentrA J Gaskmg... 255 | Harvester, T.J. Hamlet...... 496,
Bicycle, J. B. Okey........... 496,093 | Harvester, traveling, B. Holt 496,311
Bicycle, E. W. Scott ................. X Hay loader, G. D. Houston .. 496,15
Bicycle attachment, Lutz & Kopp. Hay rack loader and unloader, F. G. Anderson... 495,952
Bicycle canopy. W. L. Thompson Headlight, locomotive, T. B. OWens. ...c...c..oeeeeen 96,276

Bit. See Bridle bit.
Blackmg and polishing machine, shoe, E. & G. P.

Bleaching, Thies & Herzig

Blind, window, R. M. Wilson . 496, 287
Boiler. See Steam boiler.

Boiler cleaner, J. A. Maloney...cccccooveeenieeeccanss 496,318
Bookbinder’s beveling mach ne, Gulmore et al 496,054

Boring tool, F. Federschmidt..............

Heater. See Car heater. Water heater.
Heating apparatus, W. C. Bak
Hedge trimmer, A.
Hinge, C. E. Amsden..

Hinge, spring, F. Ennis
Hinge, spring, A. Keller...
Hinge, spring, E. A. Lelan
Hinge, spring, O. Seel
Hitching device, C.

gmerimm

285

holestumhtcuer P. H. Mack.. P g
ook. See Coat and hal: hock. Snap hook.
Horse chin rest, G. I, Duncan
Horseshoe, na1lless C B. Dickens
Hose coupling, W. Kreider........
Hot air furnace, J. Kvans..........
Hub attaching device, A. C. Lord..
Hydrocarbon urner,'ﬁ M. Reed..
Ice cream freezer, E. L Drake (r)..
Ice tongs, T. B. Henkle............
Inkstand base, H. C. Freyer..........
Inseam gauge, tailor’s, H.
Insecticide, J. Brown..
Insulator, 1 F. erght
Iron., Seé Curling iron.
Ironing table, G. A. Bowen..
Irrigating system, B. O. Clark..
Joint. See Rail ]omt
Journal bearing, D. W. Copeland.
Journal box, D. W Copeland.
Journal box, S. T, F Sterick
Keyhole guard and alarm
Knife. See Grafting knife.
Knife cleaning apparatus, A H. Storey
Knitting machine, straight, J. G. Powe)
Knitting machines, electrical stop motio:
J. Manderfield......... c....ooiiiiiiiiinaaan
Knitting machines, tlnckenmg thread mechan-
ism for circular, L. C. {us
Akester

Lamp, electric arc, W. H. Akester....
Latch'and lock, G. H, Harris
Lathe clamping mechanism. turret, F. H. Rich-

Lawn rake, L. Gibbs

Lead, manufacturing white, A. B. Browne

L1qu1d separator, centrifugal, F. Har

Lock. See Brake lock. Nut and bult iock.”” Pad-
lock. Time lock.

Lock brake, V. W. MASON. eeteneenneenaetienaennnnn

Locomotive, electrie, C. J. Van Depoele............ 4

Locomotive sanding device, railway, A. Brugge-

Loom warp stop motion, W. F. Draper.
Lubricant, R. Hutchisson................
T.ubricator. See Axle lubricator.
Lubricator, B. F. Howard
Malting machinery, Baker & Free
Mat, H. Beish
Match bor, E.J. Hill
Mattress stay, air, A. "A. Youn
Matrix making machine, C. L. Travis..
Measure, folding steel, W. L. E. Keuffel.... .
Measuring instrument, electrlc, R. M. Hunter....
Measuring the diameter of articles being turned,

apparatus for automatieall{{ A. Mlebach
Meat, preserving, Dosmond & Rozes.

Mechanical movement, H. Reiss..

Metal shearing machine, D. MCGATY.onnrenenrnnens

Meter.t See Electric meter. Volt and ampere
meter.

Milk cooler and aerator, J. E. Baird..... cevecenssee

Mill. See Rolling mill.  Windmill.
Mould. See Car wheel mould.
Moulding flask, E. C. Stearns..
Moulding seat rings, F. H. Richar
Mosquito canopy adjustable, A. H.
Motor. See Water motor.
Music leaf turner, O. O.
Musical instrument. A. P
Nut and bolt lock, J.
Oil can, J. A. Campbe
Oil can, F. E. Heinig,

Ore apparatus Ior reducm and smelting sul-

496,316

. 496,183

496,187
496,347

496,213
496,062

. 496,060

495,973
496,387
495,971

496,001

. 496,065
. 496,220

ide, Engelbach & Brethert on ................. 496,250
Oyster dredge winder, A. D. POSt......c.c.c.. .. 496,061
Packing and shlgpmg case, W. H Hawerth. 496,157
Padlock, F. W. Schultze........coooveinneanns .. 496,36
Paint filling composition, Parke & Goodman...... 496,277
Pan. See Bake pan. Vacuum pan.

Paper cutting machme, L. W.MOrse...ocooeevnnnn. 495984
Paper holder, J. MUITAY .. ..coeeoneserncainnnns .. 496, ()90
Paper, manatacturing b blotting, G. L. Jaeger...... 49,976
Pavement, E. Robinson.............c.ccoeuen .. 496,099
Pea shellmg machine, N. Placide.........ccceuuueen 496,206
Pen and pencil holder, combined, S. L Lazaroni.. 495,980
Pen holder, fountain, F. B. GTISWOlA. .. . ceeeneneens 495,169
Pencil holder and sharpener, R. Mazza 496,269
Pencil sharpener, A. H. Moore..... .... . 496.128
Phonograph, 1I'. A. Edison... ........... .. 496,191
Photographic shutter, J. W. Grantland............ 496,

Pmnols repeating action for upright, F. W. Krin- 195,979

) T Y 5,97

Piano tone regulator, E. Sandner.. 496 171
Pigments, making sublimed lead, B. 0. Bartlett. . 496 038

Plg%egxts, manufacturing oxide of zine, C.
Plle driver. J Harpman.
Pin. See ﬁowlmgalleyp .
Pipe. See Double lap pipe Tobacco pipe.

Plane, E. Maddox.

Planter and ferti
Kemp..

Planter, co

Plaster. electro-
Plow, rotary, M. 1. Hancock, et al..........
Pole and shaft, combined, Neéss & Setbacke
Post. See Fence post.
Pressure brake, fluid, J. T. Hayden.........
Printer and mdlcator, automatic
Hinchman...............c.oeveeeen
Printing press, H. Grumbach.
Pulley, B. L. rI‘oqu .
Pulp dlgester,J Norton Jro.oooo.. ..
Pulverizing machine, R. W. . Abbe. . ...
Pump, electro-magnetic reciprocating, C. J. Van
Depeole
Pumping engine, W Clarkson
Purse, S. Nathan.
Puzzle, J. Kmney
Puzzle, W. H. Lelghton
Puzzle, M. Pennybacker
Rack. See Cable rack Cloak rack. Hay rack.
Radial drill, A. Mill
Radiator, steam E. E. Gold. ..
Rail joint, A.J. ‘Moxham .
Rail joint and tie, combmed Caldwell & Heath..

. 496,205
496,306

. 496,267

496,362
496,114
496,244
496,119
495,995

. 496275

496,031

. 496,331
.. 4 4

. 496,218
Railway brake, elevated J. N. Valley.............. ,237
Railway, cable, J B. Smithman. .........ooevevninns 496,236
Railway, clcsed conduit electrie, W. P. Patton . 495,996
Railway, elevated friction cab]e, L. F. Cook.. . 496,188
Railway rack rail, M. M. Suppes.........cccoeeavuean 96 017

ppes
Raulway rail and chalr and uniting same, H, E.
Railway Fail and support, A. J. Moxbam. T 1010
Railway rail chair, A.J. Moxbham.........

Railway rail tie dog, J. T. Feindel.............. 496,254
Railway signal locking apparatus, R. G Marks 496,165
Railway system, elevated, L. F. Cook.......... 496,189
Railway tie plate, J. S. Fox. 496,115
Railway track. A. J. Morham . 95,987
Railway track sweeper, G. E. Fleming .. 496,049
Railway trolley, electric, W. W. Prltchett ......... 496,280
Railways, etc., permanent way for, A. Ponsard... 496,133
Rake. See Lawn rake.

Recorder. See Tiue recorder,

Reel. See Fence machine reel

Reeling silkG. Bergier..
Refrigerator, G. A. Bowe
Refrigerator car, H. C. Go
Re;zeneratlve furnace, M. M. Mo
egister. See Cash register.
easing device, W. P. Brooks. ..
ng shanks, tool for bending,
Riveting machine, hydraulic, H. V. Losg
Roller. See Farm roller.
Rolling mill, C. L. Fitzhugh, et al.............
Rolling wear plates, roll or, J. Churchward
Rotary engine, J. H.
Runner and tip rctalner comblned P. R. Wylie..
Saccharin, making pure, C. F‘ahlberg vee
Saecharm“})urlfsymg, C. Fahlberg
Rad iron malsti
Saddle, harness, W. S. T.und
Sanitary utensﬂ Rashlelgh & Hern.
Sash cord gulde E. C. Stearns. .
Sash fastener, G. Gibson.....
Saw gauge, D. C. Schlabac!
Saw guide, #and, C. E.
Sawmill carriage, S. R.
Sawmill carriage offset mechamsm,
Hanbart
Semanphore and revolving lamp, J. Wrigley........
Separator. See Liquid separator.
Sewing machine bobbin winding machine, F.

. ‘Myers’ '&'

Shaft coupling, A. Reason.. .
Sheet metal cans, construction of, Reiset &
2723 47 e
Sheet metal vessels, constructing and opening
hermetically sealing, G
Shot, apparatus for the manufacture of drop, A
J. Denist, 496,043,
Shutter fastener, C. B. White.........ccovvnvenninnns
Sidewalk or building block, F C. Klinder
Signaling apparatus, H. Wet:
Signaling apparatus, electro-mechanical block,
M. Corr ington
Sink trap, 8. C. Perkins.
Smelting furnace, Smith
Smelting ores and reflning metals, C.
Snap hook, Smith............
Soldering, electrlc, E. Thomson
Spinning frame yarn separator,
pinning machine, G A, Collins, Jr..
Spring. See Car spring.
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496,175

496,044
49

Square, try, W. JORDSON. ..ovveriiiniicitnieninnii,
Stave finishing machine, W. Merrill
Steam boiler, R. JOY.u..o.ve..o...
Steam b0|ler, sectlonal G. Engel..

496,221

Steam boiler, sectional, W M. Macka . 496,089
Stitching machine, w1re. R. Johnson... . 496,314
Stone moulding and surfaclng machlne, .
Ward. . 496,022
Storage battery, F. A. La Roche.. . 496’ 126
Store service apparatus, T. E. Barrow.. . 496,147

Store service apparatus, car stop and retainer for,

Stove grate, C. T, Bastand, .

Stove, hot blast, McClure & Amsler.

Stoveplpe elbows, machine for ma
Fairman.

Stretcher key, R’ .
Suspender end, B. Petchaft.,
Swimming apparatus. W. Ad
Swinging gate, G. Rohrbach.
Switch stand, G . Saalmiller..
Swivel bar for temper screws,
Table. See Ironing table.
Table leg fastenmg J. E. Bohner..
Tablets, process of and appara(us
facture of, T. Daniels......
Tank alarm, electric, F. C. Ske
Tap and faucet, M. Z. Farrington,
Teaching botany, appliance for, W. H. Gibson.
Telpher system, C. J.| Van Depoele
Telephone dlaphragm holder, S. W. Holman.
Telephone, mechanical, G. H. E. Ricke...
‘'imber, preserving, P. Murray
Time lock, E. B. Woodward..
T'yme recorder. workman’s, C. Ruprecht
Tire, elastic, A. Hunter..............
Tire, pneumatic, W. S. Callaghan. .
T'ire, pneumatic, R Huss......covevnenn. 495,974,
fires, mandrel for pneumatw. Morgan & erght
Tlres, means for repairing cycle, F. M Hamman
Tobacco, etc., packmz leaf T. Gibo:

Tobacco plpe, G. Stockton......
Tool, combination, E. C. Durand.
Toy.b &W.F.Sweet....o.covienn..n

Track scraper, street car, Goodfellow & Newell...

Trap. See Animal trap. Sink trap.

T'rees, etc., compound for protecting, S. M. Brooks

Trees, proteetnw the buds of fruit, (. A. Babbitt

Trimmer. See edge trimruer.

Truck brake lock J.T. De Journette. ..

T'ruck, car, H. B, Williams .........

'l‘uyere C. M. Alle

Typewrltlng machlne, W. Clark..

Typewriting machine, F. L. Cllﬁ"ord.

Typewriting machine, B. Granville.

Typewriting machine, M. G. Merrlt

Typewriting machine, L. H. Sm

Typewriting machine, stenograph!c,
miles

Undergarment, combination, A. Krey

Vacuum pan, J. M. Dunecan..

Valve gates, makmg F. H. Rlchards

Valve, safety, A. Lohbiller..........

Valve, self-closing, C. H. Dinsmore

Vehicle bolster plate, O. L. Dunfee.

Vehicle brake, A. Talbot..

Vehicle wheel, G. .

Vehicle wrench, D, H. Faust

Vehfl’cles. combined toe rail a,

96,205,

. L. Craig-'

Vending machme, H. D. Purse
Ventilator, See Car ventllator
Vise, parallel, H. Port..
Volt and ampere meter,
Wagon brake, automatlc, McConnell &, Ca
‘Wagon, dumping, J. N. Ericsson. .
Wagon, dumping, S. Lebach...
Washing machine, J. L. Davis .....
Watch cannon pinion, W. B. .
Water gate, C. H. Watson
Water heaterlfor warming buildings, J. T. Robbins
Water motor, J. Bolgiano . .
Weather strip, window, W. H. Woodar:
Welding cast iron, compound for, W. L.
Welding metal, A. J. Moxham...............
‘Wells, bailer for oil or artesian, W. Plotts.
Wellls, enlargl;g under reamer for oil or artesian,
Wheel. See Vehicle wheel. Veloclpede wheel.
Wheel for single track railways, J. J. Burt.
‘Whisky, makmg, W. E. Bradley..
Windmill, J. F. Reul...............
Windmill'and pump regulator, P. A. Myers
Window screen attachment, J. Laurie.,
Wire grip, lineman’s, C. A. Svensson..
‘Wire, process of and’ ap}garatu% for tempermg or
hardening steel, H Procunier......
Wood pollshm%machme, J. L. Perry.
Wrench. See Vehicle wrench.
‘Wrench, H. Cooper
‘Wrist turning machme, J.B. Peloquin,

TRADE MARKS.

Beeé, ]ager, O’Donnell & Duer Bavarian Brewing
ompan:
Beer, lager, Star Brewer
Belting, leather, J. F. &
Bluing, A. E. PAIMET . «enevnenrrannenens
Boot and shoe dressing, B. F. Brown &
Cigars, Silver State Cigar Company.
Cotftee, CthCOI‘y or _asubstitute
Buysse & T. 10t
Confectionery. colormg mat

ith, Ho
Fuller’s earth, L. A. Salomon
Ketchup, chowcehow, pickles, and oth
fruits and vegetables sauces, and jellies, H.
Wichert. ..

C ny
Medxcmal preparation used as an anti fat a.nd rheu-
maticide, Walker Pharmacal Company.........
Medlcme for asthma and like affectlons, R Schiff-

Medlcme for internal and external use, G

Bam-

Medicine to prevent leanness, E. M. Beals.
Metal, antifriction, Hyde Brothers & Co.
Mineral spring water, natural, Stafford Mineral
Spring Company
Optical instruments, J. E. Blackmore.
Railway iron, switches, frogs, and car wheels and
trucks, C. W. Hunt Compan
Remedles, blood medicine, laxatlve compound
and plasters, catarrh, E. ‘Steinbauser..
Remedies, certain named F. C. Fowler..
Remedies, certain named, 0Od Chem. Company
Remedies for catarrhal diseases, J. F. Paine......
Remedies for throat and lung affections, A.
Woolly & Son.
Remedies for toothache, headache, neuralgia, and
rheumatism, W. A. Da vis, J.
Remedies produced from the pineapple, proprie-
tary, internal, T. E. Richards
Remedy for certain named diseases, J. K. Neagley

‘Remedy for internal and external use, and atom-

izers, McKesson & Robbins......................0
Remedy for neuralgia, rheumatism, and like ail-
ments, Friends Herbal Association..
Shoes, ladies’ fine, Sharood & Crooks.
Sirup, alterative, J. D. Hutchinson..
Varnish, Berry Brothers
Watches and parts thereof, Ameri
‘Watch Company
Wlnsky,A Myers........
Whisky. wmes, champag
Leaf Wine C

DESIGNS.

Bottle, A. P. Moore

Candle cuff, H. Seher.
Match safe, L. Berger.

Pocketbook, case, or wallet, C. Scheuer.
Spoon, G. 'W. Shiebl
Spoon, C. P. Truesdeli.
Stove, oil, G. W. Cope..
Tea pot, e Osborne..
Vessel, A, Steffin...........
Watch' bridge, G. M. Rouge

. 49
. 496,323

... 22882
. 1

495,957
496,376

496 016
495 982

496,317
496,293

! 495956

496,098

. 495,992

496,364

. 496,104

. 496,208

. 486,204
. 496,190
496,094

. 22,867
2

22,888
22.862
22,891
22,887
¢ 22,886
22,884
22,818

22,880

3
5

22,869
860

22,893

2,883
22,813
22,812
22,816

L 22,861

22,885
23,84

A printed copy of the specification and drawing of

any patent in _the foregoing list, or
issued since 1863, will be furnis! h
25 cents.

any patent in print
ed from this office for
In ordermg please state the name and number

of the patent desired, and remit to Munn & Co., 36

Broadway, New York.
Canadian patents may now be obtained by t!

he in-

ventors for any of the inventions named in the fore-

going list, provided they are simple, at a cost of $40
If complicated the cost will be a little more.
instructions address Munn & Co.. Broadway,

each.

For full

New

York. Other foreign patents may 8180 be obtained.
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Wovertisements.

ORDINARY RATES.

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

8F~ For some classes of Adveitisements, Special and
Higher rates are requirved.

The above are charges per agate line—about eight
words per lJine. 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
wcexved at Publication Office as early as Thursday
momm;z to appear in the following week’s issue.

Patent Foot Power Machinery,
Complete Ouffits. =

‘Wood or Metal workers without steam
gower can successfully compete with
he large shops, by using our New /3
LABOR SAVING Machinery, ‘3
latest and most improved for practical f
Shop Use, also for Industrial Schools, ‘_‘
Home Training, etc. Catalogue free. = %

Seneca Falls Mfg. Co.
695 Water Street. Seneca Falls N. Y.

i’

wiLs ON 'E_D“I’ON
STANDI:RD 'IMPR%\,PLANERS

W.A.WILSON
RIVER S T ROGHESTER.N.Y.

KEPT 1N STOCK.

ICE-HOUSE AND COLD ROOM.—BY
R. G. Hatfield. With directions for construction. Four
Contained in SCIENTIFIC AMERICAN SUP-
To be had at this

engravings,
PLEMENT, No. 59. Price 10 cents.
office and from all newsdealers.

The Sehastian-May Co.

IMPROVED SCREW CUTTING

e LATHES

POWER

Drill Presses, Chucks, Drillg, Dogs
and Machinists’ and Amateurs’
Outfits. Lathes on Trial. Cata-
logues mailed on application.
163 to 167 Highland Ave. =
SIDNEY, OHIO.

MANUFACTURED BY
WILLIAMS BROTHERS,
1ITHACA, N. Y.,

Mounted and on Sills, for
deep or shallow wells,
W1th steam or horse

Send for
Catalogue.
ADDRESS

Williams Brothers
ITHACA, N. Y.

91 & 92 WATER STREET,
PITTSBURG, PA.
Manufacturers of everything needed for

: ARTESIAN WELLS

,,: for either Gas, Oil, Water, or Mineral Tests FEl
o Boilers, Engmes Pxpe, Cordage,
Drilling Tools, éte. Illustrated
catalogue,

count s

ﬁmce lists, and dis-

ets on request.
IMPROVED

ENGINE LAT H E s DESIGNS

AlsoFoot Lathes, Tools and Supplies. Catalogue Free

Sehastian Lathe Co. 1:20-122 Culvert Street

CINCINNATI, Oll10.

MODERN

THE PREMIER CAMERA

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.
WE MAKE ALL KINDS OF CAMERAS.

ROCHESTER OPTICAL COMPANY,

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

CARBUTT'S & DRY PLATES
“CELLULOR” FILMS,

Especially uda%ted for Photographing Machinery and
er works of constructmn in

THE MECHANICAL TR ES.
Descriptive Price List mailed free. For suleb y all Dealers.
Manufactured by JOHN CARBUTT,
Keystone Dry Plate and Film Works, WayneJunc. Philadelphia.

TUBING,WASHERS

MaoE HARD or SoFT,

FOR GENERAL USE IN THE MA
CAN BE WORKED LIKEAMETAL

DELAWARE HARD FIBRE GO. WILMINGTON DEL.

Organs, 27 gtops 822. Pianos,

8150
Catad e Darn v Beatty, Wash:ton,

BEATTY

ing case, 16 pounds.

educated _mech:

Easily operated, with Universal Key
INTERCHANGEABLE STEEL TYPE WHEEL,

durable and easily kept in order. 30 keys, 90 characters. Weight, with ca.rry-

Special wheels for different languages.

THE MUNSON

% THE “MUNSON ” TYPEWRITER. >

This machine is an ‘evolution,” the outgrowth of years of experience and the
best results of scientific work. h

Its prmclples appeal at once to the

anic. It is Light, Small, Compact,

oard.

Send for circular to
TYPEWRITER CO., * *
162 S. La Salle Street, Chicago, 11l., U. 8. A.

New Full Mounted Lightning Screw Plate,

Send for Catalogue.

MASON & HAMLIN
SCREW STRINGER

One of the greatest improvements in the
history of the Piano Forte.
Keeps the Piano in Tune.
Much More Durable.
Quality of Tone Purer.
0¥ Fully Illustrated Catalogue sent on
application.
Mason & Hamlin Organ & Piano Co.
152 TREMONT ST., BOSTON, MASS.

‘Model & Experimental Work

Invenmons perfected and developed. workmg in Alu -
minum a specialty. S, P, Denison, Designer and
Builder of Fine Machinery, 143 Centre St., New York.

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

PROVIDENCE, R. I.

PHONOGRAPHS
FOR SALE,
ADDRESS,

North American Phonograph Co.
EDISON BUILDING

New York.

Masonic Temple Bldg.,
Chicago.

ELECTRICAL

Supplies and Specialties

SMALL MOTORS.
SMALL DYNAMOS

Complete Uatailogue on applica=-

e

The Holtzer-Cabot
Electric Co.

94 Franklin Street,
BOSIUV MASS

ANUFACTURERS and INVENTORS
ATTENTION!

ared to design, give estlmates on, and
ight Machinery, Electrical K liances,
and Metal Specialties of every description. 80 Mod-
els, Dies, Special Tools and Patterns.
WE ALSO MAKE GEAR CUTTING A SPECIALTY.
GARDNER SEWING MACHINE CO.,
Factory and Main Office, cor. State & Claim Sts., Aurora,
Ill. Chicago Office, 247 Monroe Street, Chica, 0, 11,
Direct all correspondence to Main éﬁice, urora, Il

‘We are prepa
manufacture

Shingle, Headmg and Stave Mill Machinery
] and Veneer Cutting.
Send for cat. A.
Mandle Machinery
for Turning Handles
for Brooms, Axes,
ete. Send for cat. B.
Wood Pulp Ma-
chm(zry Send for

Cat.
Trevor Mfg. Co.

Lockport, N. Y.

Improved Gauge Lathe.

To Inventors.,

E. Konigslow, manufacturer of Fine Machinery
and Models, offers Mpecial Facilities to Invente
ors. Guarantees to work out ideas in strictest secrecy,
and any improvement that he can suggest goes 1with the
work. Thousands of men have crude though really val-
uable ideas, which they lack mechanical training to de-
velop. Novelties and patented articles manufactured
by contract. 181 Seneca St,, Cleveland. Ohio.

AND FINE GRAY IRON ALSO STEEL

? CASTINGS FROM SPECIAL_
[)EVLIN 3( co

rlNE TINNle Jﬁ'FA &)
sk WG RN
LEHIGH AVE & AMERICAN ST, PHILA. 0 ANB,

Rubber Rolls and Wheels.

Power Wringing Machines, Drying and Ventilating
Fans. All styles of Trucks made to order. Catalogues
free. GEORG CLA

HOM

Box 1., Windsor Locks, Conn.

KING OF THEM ALL.

Page Catalogue Free. Agents Wanted,

MONARCH CYCLE CO.

Lake und Halstead Sts., CHICAGU, L. 8. A,

.““‘C .’»».

THUMPSUN IMPROVED INDICATOR

Manufactured solely by

: Amaman Steam Gange Co.
i 5,000 IN USE.

Adopted by the U. S. Navy
on all the government
cruisers and gun-
boats to be built.

A1s0 Manufacturers of

POP SAFETY
~ VALVES,
STEAM PRESSURE GAUGES, ETC.
34 Chardon Street, Boston, Mass.

2TO 50 ACTUALHP

GAS ENGI

SlNG N

[MPROVED CHARTER

NES.

BAS, aALOR ofR
A NATURbRobUEks
SAFE t.-SiMp
LiC M GA TSLE

LDWELL & N
SENQ FOR CATALOGUEAHWGAS vF R 5. ON
WA SHINGTON & UNION ST'S. GHICAGO. ILLS.

Steam! Steam!

Complete Fixtures except Stack.
2-Horse Eureka Boiler and Engine,
4. ¢ “ 3 1] 1] -

Gasok

$175
- 275

Other sizes at low prices. Before you buy get our prices.

B. W. PAYNE & SONS,

Drawer 56. ELMIRA, N. Y.

For STEAM, WATER, GAS,

General Office and Wﬂrkss
Treasurer’s} 72 KILBY STREET.,
ffice, BOSTON.

8F AUl work Guaranteed.

GHAPMAN VALVE MANUFACTURING COMPANY,

MANUFACTURERS OF

Valves and G ates
AMMONIA,
GrATE FIRE HYDRANTS,

We make a Specialty of Valvesfor Superheated and Migh Pressure Steam, 100 Pounds
Pressure and Upw:

- Send for Girculars and Prices. _&13

OIL, ACID, Etc.; also

ards.
INDIAN ORCHARD, MASS.
icazol 24 WEST LAKE STREET.

Bores SMOOTH, ROUND, OVAL,
est Award

BIT =2y

and SQUARE HOLES, Mortising Core Boxes,

etc, Invaluable to Carpenters, Cabinet and Pattern Makers. Hi h-

Send $8.00 for set (3¢ to 11-8), in neat case, or 50c.

e Bit, mailed free with Illustrated List.
BRIDGEPORT GUN lMPLE:M ENT CO..

5 Broadway, New York.

FOOT POWER LATHES

For Electrical
and Experi-
mental work.
For Gunsmiths

For General

and Tool Makers.
Machine Shop Work.

High grade tools; elegant in design, superior in
construction, The'best foot power lathes made,
and quality considered the cheapest. Send for
catalogue and prices.

W. F. & JNO. BARNES CO.

1999 Ruby Street, ROCKFORD, ILL.,

The McCONNELL

borm Proof Filters

REMOVE MICROBES
—AND—

All Kinds of Disease Germs.

Is a Filter and Cooler Combined.

The ice as it melts is filtered.

No other gravity filter does this.

The McConnell Filter Co,

BUFFALO, N. Y.
CENTRIFUGAL FORCE AS APPLIED

to Revolving Machinery.—By G. D. Miscox. A valuable
paper on the strains to which emery wheels, grindstones,
centrifugal pumps, blowers, etc., are subjected. With
tables and 4 illustrations. Contained in SCIENTIFIC
AMERICAN SUPPLEMENT, No. 891. Price 10 cents. To
be had at this office and from all newsdealers.

POLAR ELECTRIC.

GAS AND GASOLINE
ENCINES,
-3t0100 horsepower
Jj /Canbeused in cities
or in country inde-
pendent of gas works
or gas machines,
No Boiler.
No Danger.
33,000 SOLD. No Engineer.

OTTO GAS ENGINE WORKS, PHILADELPHIA.

WM. GRAVER TANK WORKS,

(INCORPORATED.)
Manufacturers of Iron and Steel

STORAGE TANKS.

OFFICE,
wggm“’ = 3d Floor, Rookery Bldg.
CHICAGO, ILL.

ELECTRO MOTOR. SIMPLE, HOW TO
make. By G.M.Hopkins.—Description of asmall 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 sutliclent 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. P’rice 10 cents. To be had at
this otlice and from all newsdealers.

2N PRESS, sa

, YO U Larger size, for clrculars,

Small newspaper press, 344
Money saver or money mak-
ing business. Full printed in-
structions. Send stamp for
catalogue of presses,ty pe,pa-

per, etc. KELSEY & CO., Mfrs,, l\ellden, Jonn.

MECHANIGAL

DRAWING TAUGHT BY MAIL

MECHANICS,
To begin, students only need know how to read and write.
DIPLOMAS Awarded. Low Prices.
Circular to THe CORRESPONDENGE SCHOOL OF MECHANICS, SCRANTON, PA.

Mining, Prospecting, Arithmetic, etc.

Send for FREE

THE RGME

Asme Automatic Slfet‘
Bagine.~—*Staticnary.’

After being on the Market Seven Years

AUTOMATIC ENGINE AND BOILER

STILIL. LEADS!

Halt to Four Horse Power. Marine and Stationary.

For either Natural Gas or Petroleum as Fuel.

I INO BEXTRA INSURANCE.

ROCHESTER MACHINE TOOL WORKS, Brown's Race, ROCHESTER, N. Y.

© 1893 SCIENTIFIC AMERICAN, INC.

SINTZ GAS ENGINE GO.
GRAND I]§.A§IB.S, MICH,,

Manufacturers of the Sintz Sta-
onary and Marine Gas and
xasoline Kngines. fypecially
adagted for Boats and RElectric
Lighting. Runs with manufae-
tured or natural gas— Boats and
launches. Prices within the reach
of all. Send for Catalogue.
Mention this paper.

Steel Type fnr Writing Machines,

J. D. MALLONEE, M’f’r, STOCKTON, N. Y.

120
N pI01 HﬂPE ST,
GLASCOWSCOTLAND. \ ;

A"T D—Representamves in every cit, to
wholesale THOMP SO
HYGEIA WILD (‘HlsRRY PH ns.

PHATE. A delicious beverage in condensed

form, A fortune for live men. For free sam-
le and terms, address THOMPSON MANFG
(., 105 ¢ Fulton Street, Chicago, Ill.,, U. 8. A

If you are interested in

ELECTRICITY

send for our special Price List Z.
BELLS, BATTERIES, PUSHES,
WIRE, MOTORS,
And a full line of general

ELECTRICAL SUPPLIES,
STANLEY & PATTERSON,

Electrical House Furnishings,
32 & 34 Frankfort St., N. Y. City.

To Every Reader of This Paper

No Money Required,

Qut this out and send it tous
with your full name and address
and we will send you this ele-

gant watch by express for exe

amination,and if you think
it equal to any $10.00
watch, pay our sam-

ple price, $1.98, and
charges,

‘W e send with the
watch our guar.

tory,and if you
sell six we will

samples for 60
days only.
Address

334 DearbornSt,

Chicago, Hile
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A New and Timely Book. General Haupt’s
Street Railway DI oetors,

JUST READY.

Streer Ranwav [Mfotors:

with Descriptions and Cost of Plants and Operation of
the Various Systems in Use or Proposed for Motive
Power on street Railways. By Herman Haupt. C.E.,
Chief of Bureau of Military Railroads during the late
war; late Chief Engineer Pennsylvania Railroad; Chief
Englneer Tide Water Pipe Line. Inone volume, 12mo,
213 pages.

Priiice $1.75, by mail, free of postage, to any address in the
world

ABSTRACT OF CONTENTS.—CHAPTER I, Horse
Railways; 11, Steam Motors; 111, Ammonia Motor; IV,
the Hot Water Mot O ; G‘rns Motors, VI, the Pneus
matic or Compressed Au‘ Motor VII, Tests of the Har-
die Compressed Air Motor; VIII, Economical Modes of
Compression; 1X, Cost of Operation of the Compressed
Air Motor for One Day—Six Miles Double Track;
Other Air Motors; XI, Cable and Electric Roads; XII
Electric Lines; XiII Low-Pressure Air Motors; XIV
Storage Batteries; XV Cost of Carbonic Acid as a Mo
tive Power; XVI, Transmission of Power by Means of
Pipes; XVfI General Sumrmary. Appendix. Index.

Priwe $1.75, by mail, free of postage, to uny address in the
world

0F= A Descriptive Circular 2 pages, quarto, giving the
full Table of Contents of the above volitme, sent free to any-
one whe will furnish his address.

§F Our New and Revised Catalogue of Practical and
Scientific Books, 88 pages, 8vo, and our other Catalogues,
the awhole covering every branch of Science apphied to the
Arts, sent free and freeof wostage to any oneinany partof
the 10orld 1who il furnish us with his address.

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

WO]' k=$h0p THE GREATEST

AND BEST

oy nem—
=1 Companion
b 9,0, th ,__, For Architects,

;m Contractors, En-
gineers, F remen
ailway men,Ma-
chinery malker ,
Jobbers, Sales-
men;for Superin-

4 endents of Fac-

rs and Account-
ants.
The Compilers,
\ having had many
[ years experience
jt inthe mechanical
i arts, are enabled
o judge correct-
1y whatis wanted
f for the class of
l people the book
i caters to.

B tor for Shop.
fl Office, and fo.

chanics desir-

ous of becoming

S perfect in their trade. Con-

tains 498 Tables relating to metals,

wood, and stone; 218 Rules to solve all me-
chanicaldifficulties. The Electrical Department,
by a well-known Expert, is thorough and comprehen
sive. Price, $2.50. Special terms will be given to live
agents. Apply now. LAIRD & LEE, Chicago.

END FOR SAMPLE COPY OF

An Tlustrated Monthly Magazine of
Sport,
Tra~vrel,
Recreation,
and Fiction
$3.00 per year. 235c. a copy.

_OUTING CO., Limited, NEW YORK.
Wi A SYLPH CYCLES 255

antd
k Pneumatics not enough ; springs
X uecessnry forcom iort &saf ety

/«\Vllﬁ Sylph ‘spring frame sayes

muscle & nerves & is perfec-
‘ tion. Allusersdelighted, Ine
//A§ vestigate. Wealso makea
" 30lb.rigid 8ylph. Cata. free,

ouse-l)llryea Cycle Co. M/rs. 16 G st.,Peoria,Ill,

The Best Mechanical Help
An inventor, investigator or experimenter
can have is a great machine shop, whose
business is (first) to do regular work, and
(second) to help develop ideas. We have
that shop, and have put what we have to
gay in a primer—will send it.

THE JoONES BROTHERS ELEcTRIC Co.CIN’TI, O.

with thig beautiful Organ an Instruction
Book and a handsome, upholstered Btool!
The organ has 11 \[ops, 5 octaves, and is
24 made of Solid Walnut. Warranted by us for
¥ 15 years, We only charge #4565 forthis beau-
tlful instrument. Send to-day for FREE 111u5-

MESSRS. MUNN & CO., in connection
with the publication of the SCIENTIFIC
AMERICAN, continue to examine improve-
ments, and to act as Solicitors of Patente
for Jnventors,

In this line of business they have had forty-five years’
experience, and now have nnequaled facilities for the
preparation of Patent Drawings, Specifications, and the
prosecution of Applications for Patents in the United
States, Canada, and Foreign Countries. Messrs. Munn
& Co. also attend to the preparation of Caveats, Copy-
rights for Books, Labels, Reissues, Assuznmenis, and
Reports on Infringements of Patents. All business in-
trusted to them is done with special care and prompt-
ness, on very reasonable terms.

A pamphlet sent free of charge, on application, con-
taining full inforrmation about Patents and howtd %ro-
cure them; directions concerning Labels, Copyrights,
Designs, Patents, Appeals, Reissues, Infringements
Assignments, Rejected Cases. Hints on the sale of
Patents, etc.

We also send, free of charge, a Synopsis of Foreign Pa~
tent Laws, showmg the cost and method of securing
Patents in all the principal countries of the world.

MUNN & CO., Solicitors ot Patents.
361 Broadway, New York.

BRANCH OFFICES.—Nos, 622 and 624 F Street, Pa-
cific Building, near 7th Street, Washing on, D. C.

UNRIVALED

—FOR—

Excellence of

Design and

Send for Catalogue.

Construction, ‘ e I " E -
Simplicity, YP WR ITE R
Easy Operation, Adopted as the Official
Writing Machine of the
Speed, World’s Columbian Exposition.
Durability.

REMINGTON

Wyckoff,—Seamans & Benedict,

327 BROADWAY, NEW YORK

Anybody can operate it.

Lakp N[. ( lncu-'n

that is, unless they first wrote one and then copied the rest on an {

EDISON MIMEOGRAPH

Invented by Thos, A, Edisou. For Daily Office Use in duplicating both handwriting and typewriting
simple—Compact - Cleanly—Cheap. Endoysed by over 90,000

Catalogues and S8amples of W ork sent free upon application. ’\I‘mufacturcd only by the A,
C0., 154 ancn ()mces, 44 \Idasuu bt N

users,
B. DICK
(,1ty, 117 bO lﬂfth St., Phila.

WATER MOTOR

GAS ENGINES & VENTILATING FANS

The best Motor in the world for driving all kinds of
light machinery, noiseless, neat, compact; invaluable
for blowing church organs, rurmmg prmémg presses,
coffee mills, ventilating fans, ice cream freezers, meat
choppers, ete. In use the world over, and recommended
by water companies everywhere. Address for circular,
Backus Water Motor Co., Newark, N. J,, U.S.A,

LINK-BELT MACHINERY co,
CHICAGO.
Link-Belting and Sprocket Wheels
Elevators and Conveyors for hand-
ling Boxes, Barrels, Cereals, Ores,

Ashes, etc.
Manila Rope Transmission Mach’y
Special Mining and Woodworklng
Machinery.
Shafting, Pulleys, Hangers, Gear-

ing, ete. @& Send for Circular *“C.”

STEEL TYPE FOR TYPEWRITERS

Stencils, Steel Stamps, Rubber and
) Metal T'ype Wheels, Dies, etc.
Model and” Experimental Work.
Small Machinery, Novelties, etc., man-
ufactured by special contmet

P New York StencilWks. 10C Nassau St., N.Y

INVENTORS

ing their ideas.
us. WM. GA

and Experimentors can obtain val-
uable assistance from us in perfect-
Models and patterns a specialty. Write
RDAM & SON 98 John St., New York.

865 High Arm “Kenwood” 50
#55 High Arm “Xenwood” ‘) 50
#50 High Arm ¢“Arlington” 0.50
®45 High Arm‘‘Arlington” $18.50
The “Kenwood” is the latestimprov-
ed and BEST sewing machine made.
Lightrunning, Noiseless, Self-setting
needle. Self-threading siuttle. Auto-
matic bobbin winder, Warranted ten
years, Allattachments free, We shlp
anywhere to anyone in any quantity
B 5t wholesale prices and pay freight
orgive ten day n’ froe trialin your ownhome, No money
required in advance. Wealso sell St xndard Singer ma-
chines at #16.50, $14.00 and $9.5 Send at onco
for free catalogue, CASH BUYFRS’ TUNION,
158-160 W. Van Buren St., B 653, OHICA GO, TLL.

Watchman’s ¥mproved Time Detector

3 ‘\%wmh 12 or 24 Keys, with
Lo Safety Lock attach-
et ment.  Patented
1875-6-7. My invene
tions, and will sue
allconcernsselling
orusging the Safety
TLock attachment,
according to De-
cision of Circuit
Court of U. 8. for
S.D.of N. Y.
Send for eirculars to
E. IMHAIYHR 06 Br()adey, New York. P. Q. Box 2875,

RAILWAY & STEAM FITTERS SUPPLIES

Rue’s Little Giant Injector.
Secrew Jacks, Portable Forges & Blowers.
JOHN S. URQUHART, 46 Cortlandt St., N. Y,

DRILL CHUCKS.

enade No. 5. Berlin, Germany.

Write “THE PRATT CHUCK CO.,” Clayville

free llluﬂtmted catalogue of POSI TIVE
HUCKS, showing the only perfect system ever devised for

holding and driving drills.

Foreign Agencies : Ph. Roux et Cie., 54 Boulevard du Temple, Paris, France, E, Sonnenthal,Jr., Nueu Prom-

Sehg, Sonnenthal & Co., 85 Queen Victoria Street, London, E. C.,

N.Y.,U.S. A,
DRIVING B RTLE

England

HE ALFORD &

that they want to swindle you on. You know your business.

“BEWARE OF FALSE PROPHETS.” They will tell you thatt .e Howard-Allard q})ll‘d.l Screw

river has not
c ome to stay.

[} They are off, and

likely have some

claptrap thing

’em. Send to us and get a cu‘culal telling

Watch
you all about this; the best fool on earth to drive a screw., Sample Al, $1.50; A2, $1.25, postage paid,

BERKELE (,()., 77 Lh'unb('l's Sireet, NEW YORK.

— )

i =— §F= Send for “93” Catalogue “C.”

ENBELTING of Various Styles, ELEVATORS, GONVEYORS,

COAL MINING and HANDLING MACIIII\ERY.
The JEFFREY MANUFACTURING CO., COLUMBUS, O.

Branches: CHICAGO—NEW YORK.

VANDUZEN S3E5" PUMP

THE BEST IN THE WORLD.
Pumps Any Kind of Liquid.
Always in Order, never Clogs nor
freezes. Every anp Guaranteed.

ES.

10 S1IZ
200 fo l2000 Gallons per Hour.
to $7H each. Address

'THE VANDUZEN & TIFT CO,,

102to 108 E. Second St., Cincinnati, 0.

Dialogues, Speakers, for School,
Club and Parior. Catalogue free.
S. DENISON, Publisher, Chicago.

GATES ROCK & ORE BREAKER

Capacity up to 200 tons per hour.

Has produced more ballast, road
metal, and broken more ore than
all other Breaxe s combined.

Builders of High Grade Mining
Machinery. Send for Catalogues.
GATES IRON WORKS,
0 CSo.Clinton St., Chicago
136 C, Liberty Street, New York,
237 C, Franklin St., Boston, Mass

Inventions and Novelties Developed

Manufadcurers of Electrmal Goods. erimental
d Repair Work. THE N, Y. ELECTRI AL AND
DEVE OPMENT CO., 251 William Street, New York.

The name to remember when buying a

BGYGLE)SA. - GUMP & CO,
DAYTON, OHIO,
$30t0$50 saved on many
new and second-hand Bicycles,
Lists free. Over 2000 in stock.
.4 Cash or time. Agents wanted.

Delaney’s Metallic Gaskets
and Flanges make everlastmg
joints, elaney’s Ex-
pansion Packings for

steam,waterand ammonia
are best and cheapest.

H. J. I)emne

& Co.
Third &
Mi

Fowler *
Iwaukee, w 8.

Useful Books!

Manufacturers, Agriculturists, Chemists, Engineers
Mechanics Builders, men of leisure and professional
men, of all classes, need good books in the line of
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 authors. Persons desiring a
copy have only to ask for it, and it will be mailed to
them. Address,

MUNN & CO.; 361 Broadway, New York.

; STEVENS PATENT
RELIABLE DIVIDER. No. 60

Forged from heavy stock. Operated with
a right and left hand screw. Made with two
tension screws, removing any back lash.

3 inches, price per pair.. ...$1.50

Ideal and Leader Spring Cal ers and Divi-
ders, ldeal Surface Gauges, Depth Gauges,
and Fine Machinists’ Tools.

§F™ Ilustrated catalogue free to all.
1! STEVENS ARMS TOOL
O. Box 280, Chicopee Falls, Mass.

Co.,

For
Send for

Gendtor | BORDEN, SELLECK & CO0.,§ aS0t5ss,

HARRISON CONVEYOR!

Hanaiing 67ain, C0al, Sand, Clay, Tan Bark, Ginders, Ores, Seeds, &c.

Sole

$ Chicago, lil.

ELL
4

GUM

I BAR

\\Q,J,-'
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ACQUERS
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PROPOSALS,

U S. ENGINEER OFFICE, NEWPORT, R.1., APRIL
14, 1893.— Sealed proposa]s. in tnpllcate will be re-
ceived at this office until 11 A. M., May 3, 1893, and then
opened, for furnishing and dehvermg 900 barrels of
American Hydraulic Cement; of which, 500 barrels are
to be delivered at Ft. Adams, Newport Harbor, R. 1.,
and 400 barrels at Dutch Island, Narragangett Bay, . I
For all information a.é)ply to 'W. H. BIXBY, Captain,

Corps of ]megmeem, Army.
Numbering

Bates Aniomatic

(DIAL SETTING MOVEMENT,
Numbers Consecutively, Duplicates
and Repents.

For general Office and Factory use
Prices, 4 wheels, $14; 5 wheels, $16
Sent on 10 days’ trial to responsible partles
Every machme fully guaranteed.
ndfm Circulars.
BATES MF(:. CO.,
< 44 Broad bt., N. Y., U. 8. A,

STEEL
WHEELS.

A 7 with well equipped, nearby Fac-
A Manufacturer tory, modern machmery and

methods, has capacity to make for responsible parties,
a small elbglne, motor, dynamo, sewing machine, or like

article. orrespondence solicited only with parties
E WATER TANKY ||_ S, HARMS &¢.
Ne 217 E.MAINST. Louisvi
60. Examine at World’s Fair and at Van

wanting first class work. Can handle a large contract.
3 L
i PLANS&')_SPECIALTY MPLETE'STOCK of
WORTHLEY STA LL WORKS, 53
Ness Co., 50 Warren Street, N. Y. Cit;

FOR RAILROADS
JWATER WORKS.S

Manufacturer, Office of Scientific American, New York.
SPECIFIGAT!ONS FURNIS E CYPRESS LUMBER.
Elm St., Boston, Mass., have sold 6000 of h

WO REN TANK 8
R E O U MOAT oG BAOWERE . CALDWEL C_
P%tent 35.1b. Slow Feed Oat Mangers. Pnce,

Dixon’s silica
Graphite
Paint

Has preserved roofs for TEN

to FIFTEEN YEARS —even

longer—without repainting.
Beautiful as well as durable.

Send for circulars and testimonials.

JOS. DIXON CRUCIBLE CO.
Jersey City, N. J.

Columbian Desk Catalogue 160=
pages, postage 7c. Desks from
$£6.00 to $600.00.  *.°.°.%.°

American Desk & Seating Co.
270-272 Wabash Av., CHICAGO, U.S.A.

WANTED—Expert Mechanical Draughtsman who is
thorough]y familiar with Web Presses and Foldus
Give experience and salary expected. Address C. 12
care Lord & Thomas, Tnbune Building, New York.

THE SIMPLEX TYPEWRITER
EY-J-{s]JCUARANTEED

a0 do as good work
as any high priced
machine. Special-

and uuprovemult%
Address G. E., ct

2 spondence,
Ty — s
$ I 0 00 to $50 00 fitable busgi=
Mathematical, 3 Meteorological, 4 Magic lLanterns, etc.

is economical in fuel, repairs, and
THE STIRLING COMPANY,
Branches in all principal citdes.
State fully what you have.
== HOW T BECOME AN
Swezre)
ers for Kverybody.—An invaluablebook for

by mail or express
prepaid onreceipt
7 A, Oct. 1, p. 211
Address Simplex 'I'ypewriter Co., 32 Great Jones Street, New Yorks
per night. A
light and pro-
ness, NMagic Lanterns and Views of popular sub=
jeets. C a_mlogues on application. Part 1 Optical, 2
L. MANASSE, 8% Madison Street, Chicago, lll.
absolutely safe at high pressure.
Practically self-cleaning.
GENERAL OFFICES:

PULLMAN BUILDING, CHICAGO
w ANTED—To manufacture line of Steam Hammers.
Opening for a good man having designs
bmentmc American,” New York.

EXPERT AT FIGURES,

or, Rowland’s Compendium of Business Polnte

thevest pocket; size 5x3% inches; contain-

ingthe most concise busmen methods, quick-

interest, dlscountbllls, average accounts, etc.,
known.g Tables, etc. Arranged to be within
‘ the comprehension ofall, ALimp cloth bind-
lng Mailed for 256¢. Postage stampstaken,
74 Agents wanted. Write for confidentialterms.
=’ W, D, Bowlnud, 6& anm 8tey New York.

ETURN this adve. with
orderand we will send by

Express,prepaid, this Solid
Gold filled full jeweled

Elginstyle, stem wind and set  §
Wa%ch which you cansell for$ &
If you like it pay Express agent
6.50 and keep it, otherwise
haveit returoed at our expense.
We only ask your promise

to go to Expressof=

fice examine and

buyitsuited. 20
YearGuarans

tee with each

watch. Give your

full name,Express

and P. O. ‘address,

State whick want-

ed, Ladies or

Gents size. When {§

yousend Cash6.50

with order will

givea Gold plated

Chain. No chain

with 0.0D. or-

ders, Can’t aﬂord

Guthrie Center, Ia., Jan. s
10, 1893, —Kirtlund,Bros. & 0o.: Send me -nothers 60 watch. Traded
the other I bought for $16.00. Yours truly, SeLL WarTxes. Huu.

dreds speak likewise Address all orders,
Yy D BROS. & CO., 68 Fulton S¢., N.X,
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ORDINARY RATES.

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

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

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. Engmvmgs may head adver-
tisements at the same rate per agate line, by measure-
ment, as the letter press. ‘Advertisements must be
received at Publication Office as early as Thursday
morning to appear in the fol]owmg week’s issue.

" OVE MAN WHEEL
DENVER,
SAN FRANCISCO.

A. G. SPALDING & BROS., Special Agents,
CHICAGO. NEW YORK. PHILADELPHIA,

BOSTON,
WASHINGTON,

COLD FORGED PRODUCT.

“Rowers’ Drive Serew.”

Patented May 10, July 19, 1887;
July 10, 1888;
July 19, 1892.

It will turn like a screw
into wood when driven
with a hammer, and
will not break the
fibers ot the
wood.

It is
cheaper than
2 COMMON SCrew,
and, being cold forg-
ed, the entire surface
has a metallic skin.

For applying steps to Elec-
tric Light Poles, it has no supe-

rior.
0™ Send for samples to

AMERICAN SCREW CO.
PROVIDENCE, R. I
22-100 CALIBER

Safety Cartridge
RIFLE.

The Best for the Money

Fully warranted. Sent on tri-
al under favorable conditions.
You make no mistake buying one of
these Rifles. Manufactured by
H. M. y 5pm;ckenbllsh, Herklmer, N. Y.
end for Cataldgue No. 66. &0

MARSTON'S

HAND & FOQT

MACHINERY.

SEND FOR OUR ILLUSTRM ED cmwcﬁ“

HIGH
MAGHINE 1 FOR woun-woRKERS
.M.MARSTON & Co.
44 RUGGLES ST.
BOSTON MASS.

Our New Films are giving perfect satisfaction.
They are highly sensitive, and repeated tests
show that they retain this sensitiveness as well

No other films are so free from

imperfections; none so uxﬁform: none so relialde.

Our film doesn’t frill.

Eastman Kodak Co,,
Rochester, N. Y

For Power Produeed our

GAS ENGINE

will be found to be the Most Econom-
ical of any Engine made, for running
Fans, Elevators, Printing Presses, Ice
Cream Freezers, Meat Choppers and
Grinders, or any Machinery.

. Chicago Water Motor & Fan Co.
: 99 Lake St., Chicago, I1l.

A Candy Whale

may be bugely sweet,
and very expensive; butit really
isn’t a practical sort of a fish. The
marvelous things of life have their
place; but not in the front file of
every day business.

A Maine man says: ‘I keep
my hundred dollar watch at home
to look at, and carry a new quick=
winding Waterbury, which keeps
just as good time.”

Wise man. He knows what it
costs to keep a fancy watch in re-
pairs; so do you; if you own one.
LEAVE IT AT HOME.

Your jeweler sells the new quick=
winding Waterbury; all styles

and cases; jeweled works,
stem-winding, $4 to $1s.

as glass plates.

40

\ HE_BRIDCEPORT WOOD :FINISHING CO. ]

—MANUFACTURERS OF—

WHEELERS PATENT WOOD JILLER .

BrEINIG's LITHOGEN SiLICATE [PAINT.
ADAPTED TO ALL CLIMATES ESPECIALLY MARINE EXPOSURES.
GRANVILLE M. BREINIG, PRINCIPAL OFFICE,

GENERAL AGENT & SUPT. NEW MILFORD- CONN.
Branch Offices and Warehonses,—CHICAGO, 206 E. Lake Stre
NEW YORK, 240 Pearl St.—ST. LOUIS, 521 St. Charles St.— BOSTON. iy Oliver St.

PAMPHLET GIVING DIRECTIONS FOR FINISHING HARD WOOD FREE TO ANY ADDRESS.

LOVELL DIAMOND CYCLES

HIGHEST GRADE. LOWEST PRICES.
FOR LADIES OR GENTLEMEN

Pneumatic Tirves, $115, $100, $85.
Cushion Tires, 105, 90, 75.

John P. Lovell Arms Co., Manufacturers
BOSTON, MASS.

3 Cycle Catalogue Free.

Scientific Pook (jatalogue

RECENTLY PUBLISHED.

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

MUNN & CO., Publishers Scientific American,

361 Broadway, New York.

-

AGENTS WANTED

Of course they ride

Columbias.

They know bicycles — folks who
know bicycles buy Columbias.

Columbia catalogue. 45 comprehensive engravings.

AE TSWM‘:TED F[NE TOOI-S L EVERYSHOP'! Thé Tostbexhausnve cyc]lgmg csit?logue published. Free
WRITE FO, at Columbia agencies y mail for two two-cent stamps.
CATALOGUE C H BESLY& 60 Pope Mfig. Co Boston, New York, Chlcago, Hartford.

%t AND AGENGY. CHICAGO, ILLU.S.A.— e —

H. W. JOHNS Asbestos

Sectional
Pipe

Coverings.

Non-Conducting Coverirgs for Steam and Hot Water Pipes, Boilers, etc.
READILY ATTACHED OR REMOVED BY ANY ONE.
ASBESTOS BOILER COVERINGS.

We are prepared to take contracts for applying Steam Pipe and Boiler Coverings in any
part of the United States.
H. W.

JOHNS MANUFACTURING COMPANY,
H. W. Johns’ Asbestos - Millboard, Sh:athmgs, Building _Felts, Fire-Proof Paints, Liquid Pamts,

sbestos Roofing, Etc.
87 MAIDEN LANE, N. V.

Jersey City, Cuicaco, PHILADELPHIA, BosTon, Aﬂ.AN'rA, LonDON.

IT Wil commgcx»: YOU OF OUR ABIEILT\/ TO SUPPQ{
TOIQST PAPER EOR LESS MONEY THAN IT CAN BE 0B-

FOR SALE—Cheap, Patent 489,541. Track Scraper.
A Howling l k P t t wn ﬂ Will guarantee it the best Scraper made. Address
Success ls ml ﬂn S ls Un eam ls B McLain Scraper Co., East DesMomes, Iowa
A novel and rBractlcal variable sound Steam
Whistle for Traction Engines, Locomotives,
Steamboats, Factory and Mill use, ete.
tached like any ordinary whistle. The bell is
provided with a piston,which is pulled down-
Wward by a chain running between pulleys, and
when not in use, is always at the top, being
drawn upward by means of a spring. To
change the sound, pullthe chain. For sale by
leading dealers throughout the United States.
Send for catalogue of Valves, Steam Cocks,
& ‘Whistles, Lubricators, Qil and Grease Cups,
ete., of interest to steam users. Mention ScI. AM
Thé Lunkenheimer Company, successor to THE
LUNKENHEIMER BRASS MFG. C0., Cincinnati, O., U.S.A.

34 to 50 HL. P. ’l‘H E

th
Motor of 19" Gentur
Can be used any place,to doany
work, and by any one. No Boil-
2y er! No Fire! No Steam' No

2/ for all places and purposes. (‘ost

of operation about one cent an

hou’r to eachindicated horse poww-

For circulars, etc.. address
CHARTER GAS ENGINE CO,
0. Box 148. ®terling, 111.

G N .
Economy. RrLIABILITY,
SIMPLICITY, SAFETY.

—

“IMPROVEMENT THE ORDER OF THE AGE.”

The Smith Premier Typewriter

Embodies the most Progressive Mechanical Principles.
All the Essential Features Greatly Perfected.
Perfect and Permanent Alignment.
Easiest Running, and Nearly Silent.
All type cleaned in Ten Seconds without Soiling the Hands.

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

W e have 20 branch offices in the principal cities throughout the Umted States.

EDISON INCANDESCENT LAMP

IS THE ONLY INCANDESCENT LAMP LAWFULLY MADE.

All others infringe the Edison Patents, and are counterfeits.

THE RICHT OF THE EDISON COMPANY TO AN INJUNCTION ACAINST
INFRINCERS HAS BEEN DETERMINED BY THE U. S. CIRCUIT COURT OF
APPEALS. COPIES OF DECISIONS SENT ON APPLICATION.

GENERAL HELECTRIC COMPANTY.
BRANCE OFFICEHS:

‘onboypin) 40y PUIS

'Y 44 Broad Street

.......... ...New York. | 620 Atlantic Avenue. .....Boston, Mass.

173 and 175 Adams Street ..Chicago, 11L | 509 Arch Street ...... .Philad elphia, Pa.
264 West Fourth Street. ..Cincinnati, O. | 401-407 Sibleg Street ..... St. Paul, Minn.
Gould Building............cceua.... Atlanta, Ga. | 1333 F . . Washmgton, D. C.
15 First Street............... San Francisco, Cal. | Masonic Tem ple e s ..Denver, Colo.

All business outside the United States transacted by Thomson-Houston International Co., 44 Bmad 8t., New York.
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OvALever S TR;ETC’H

Always in the Lead.

Free Nustrated Catalogue to any address.
Warwick Cycle Mfg.Co., Springfield, Mass.

PATENT JACKET KETTLES e

lain or Porcelain Lined.
Tested to 100 1b. pressure Send for Lists.
ROWS-SAVERY CO 7
S. Front & Reed Streets, Phlladelphm, Pa. ||

The Amarcen Bel Teehon Enmay
125 MILK M‘ﬂﬂ", MASS.

This Company owns the Letters Patent
No. 186,787, granted to Alexander Graham
Bell, January 30, 1877, the scope of which
has been defined by the Supreme Court of
the United States in the following terms :

“The patent itself is for the mechan-
ical structure of an electric telephone to
be used to produce the electrical action
on which the first patent rests. The third
claim is for the use in such instruments
of a diaphragm, made of a plate of iron
or steel, or other material capable of in-
ductive action; the fifth, of a permanent
magnet constructed as described, with a
coil upon the end or ends nearest the
plate; the sixth, of a sounding box as de-
scribed; the seventh, of a speaking or
hearing tube as described for conveying
the sounds; and the eighth, of a perma-
nent magnet and plate combined. The
claim is not for these several things in
and of themselves, but for an electric tel-
ephone in the construction of which these
things or any of them are used.”

This Company also owns Letters Pa-
tent No. 463,569, granted to Emile Ber-
liner, November 17, 1891, for a Combined
Telegraph and Telephone; and controls
Letters Patent No. 474,231, granted to
Thomas A. Edison, May 3, 1892, for a
Speaking Telegraph, which cover funda-
mental inventions and embrace all formns
of microphone transmitters and of car-

bon telephones.
A

1898
MODEL

Highest Quahty anﬂ Handsomest Light Roadster of the Year

Men s and Ladles’ pattem, Cushion Tires, $105
Pneumatic e 125
Boys’ High Grade New Mail, "

55
Sendfor catalogue. WM. READ & s()Ns, Mfra.
107 \Vaslnngmn =treet, Boston, Mass.

ELECTRO VAPOR ENGINE.

GAS OR GASOLINE FOR FUEL.

NO BOILER. NO FIRE. NO DANGER.

NO ENGINEER.
Engme operated by spark from small battery.

You turn the Switch,

Engine does the rest.

2L Kane’s Electro Vapor Sta-

ﬁ‘ tlonary and Marine Engines,

4 p. upward, and Kane’s

E]ectro apor Pumpmg En-

gines, 350 to 10,000 gallons
capacity.

~——MANUF.CTURED BY—

THOMAS KANE & CO.,
CHICACO, ILL.
¢~ Send stamp for catalogue

Al

ASTRONOMY

Poole Bros. Celestial Planisphere and
Celestial Handbook just published.

For descriptive circular address

POOLE BROS., CHicaGo, iLL.

RI EDLER NG[NE
MPIN G EPgsmvmr BETTE

> THAN ANY OTHERS

A|R COMPRESSORS  upoN THE MARKET.

FOR EVIDENCE OF THIS FACT WRITE FOR PARTICULARS T

FRASER & CHALSMERS
133 FULTON ST. W. 6HISAGO, ILL.

PRINTING INKS.

The SCIENTIFIC AMERICAN ls rinted with CHAS.
ENEU JOHNSON & C enth and Lombard
8ts., Philadelphia, and 47 Rose St opp. Duane, New York






