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THE NEW LONDON DOUBLE TRACK RAILROAD BRIDGE | Providence and Boston routes have been ferried |New York, and has perhaps been welcomed often by

AND DRAW SPAN. across the stream on a special ferryboat, which was the passenger on day trains as an agreeable variety in

We illustrate in the present issue the great railroad | capable of earrying an entire train of cars. The cross-|the route. But in a few weeks the boat will take

bridge crossing the Thames River at New London, |ing of the ‘‘Groton Ferry ” has come to be looked for [herlast trip, and the trains will then cross the estuary
Conn. Hitherto the ‘‘Shore Line” trains on the|as a regular incident of the trip between Boston and (Continued on page 35%.),
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AN EXPECTED REVOLUTION IN STEAM NAVIGATION,

A new and interesting experiment in marine propul-
sion is to be tried soon in this harbor. We allude to
the new water jet boat invented by Dr. Walter M.
Jackson, of this city. The vessel is 100 ft. long, 100
tons burden, with a boiler intended to yield 1,500 h. p.,
applied to a Worthington pump, and used to eject a
small stream of water—a three-quarter inch jet—from
the stern post, at the keel line. The water is to issue
under the enormous pressure of 2,500 1b. to the square
inch, and a speed of between thirty and forty miles an
hour is expected by the owners—a velocity far in ex-
cess of any other craft afloat. The stern water jet
issues from a faucet which takes the place of a rudder.
The faucet is operated by a lever inthe pilot house. A
jet pipe also extends from the main pump to the bow,
where a similar faucet is located, also connected with
the pilot house lever. Thus the pilot has absolute con-
trol of the vessel. By simply moving the lever, the
boat can be instantly started, turned, stopped, backed,
or made to spin around on its axis like a top. All this
without stopping the driving pump. No jarring, noise,
or vibration is felt, even at the highest speeds. The
new boat is named the Evolution, but, perhaps, a bet-
ter cognomen would be Great Expectations, for the
promoters are sanguine the little vessel is the precursor
of a grand and rapid revolution in the art of steam
navigation. They are confident the days of common
marine engines and propellers are numbered, and will
soon be thrown out of all first class ships as old iron,
and the diminutive water jet substituted. A large
saving in space, greater economy in fuel, increased
safety, improved comforts for passengers, are men-
tioned as a few of the important results that will at-
tend this outflow of high pressure water.

The water jet, as a hydraulic system for the propul-
sion of vessels, has been many times tried with excel-
lent results, but has not proved economical as com-
pared with the ordinary marine engine and propeller.
In the back numbers of the SCIENTIFIC AMERICA}
and SUPPLEMENT will be found particulars of some of
these hydraulic motors, with illustrations of the ves-
sels (see, for example, SUPPLEMENT, Nos. 308, 354, 415,
489, also 440, 561). In most of these cases it has been
the aimn of the projectors to make use of as large a
water jet as possible, and a low water pressure, which
involved the movement and discharge of a great vol-
ume and weight of water.

Thus a water jet of 533 square feet area and a ve-
locity of water discharge of 30 feet per second has been

authority, such as Prof. Rankine, who maintains the
most efficient propeller is that which sends the largest
volume of water astern at the slowest speed. A variety
of reasons and calculations have been put forth by
others to prove that the small water jet, with high pres-
sure and high speed, cannot possibly be as effective or
economical as the big pipe and great weight of slow
water. But it is a curious fact that in several subse-
quent experiments reduced water jets (714 inches)
and higher water velocity (66 feet per second) have
given better results.

Dr. Jackson’s scheme involves a radical departure
from the hitherto accepted theories and caleculations of
water jet propulsion. In his new boat Evolution he
reduces the old 5 square feet area discharge pipe down
to an area of less than half a square inch (044 square
inch), and increases the velocity of the water discharge
from 30 feet per second up to 600 feet per second. By
so doing he claims to secure superior practical results.

On the trials last summer of his small experimental
boat Primavista, he used a jet only three-eighths of an
inch in diameter, with a water pressure of 600 pounds
to the inch, and obtained a speed of ten to twelve miles
per hour. Many experiments were then made with this
boat. - The apparatus was crude and hurriedly made,
but the results yielded much new, instruetive, and
valuable knowledge concerning the practical propelling
powers of small jets at high velocities ; and this new
knowledge is embodied in the novel craft which is now
receiving her finishing touches. One hundred thousand
dollars, clean eash, have been put into the little ves-
sel by the contributions of a number of able citizens,
who fully believe in the correctness of the calculations
of the ingenious inventor. Dr. Jackson is a man of
varied scientific attainments, extensive mechanical ex-
perience, and good judgment. His inventions relating
to gas machines have proved highly successful.

In this connection we would suggest to the naval
authorities at Washington the propriety of supplying
all of the new war ships with hydraulic jet pipes and
pumps, as means for facilitating the navigation of the
vessels and promoting safety. There appears to be no
reason why bow and stern jets might not readily be
put in, at no great cost, which would be highly useful
in action and other emergencies requiring rapid man-
euvering of the ships.

it B
-0

88,200 barrels of flour is the report of a recent one

week’s work for the mills at Minneapolis. Is there any
other place in the world where such a large production

is realized ?
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'The Annual Meeting of the American Institute ot
Mechanical Engineers.

On May 21 the annual meeting of this society opened
at the house of the American Society of Civil Engi-
neers. The report of the secretary, Mr. R. W. Pope,
was read. It showed 3850 members in good standing,
and an increase at the average rate of five per month, a
very practical testimony to the increased interest taken
in this branch of science by engineers. Mr. Edward
Weston, the retiring president, after an address on the
importance of enlarging the scope of the Institute’s
work, introduced his successor, Prof. Elihu Thomson,
who, in his answering address, followed the same line
of thought, and spoke of the opportunities before the
Institute for work in the interest of electrical engineer-
ing. On May 22 the reading of papers began, the ses-
sion beginning at 10 a. m. The following papers were
read and discussed :

‘““Some Results with Secondary Batteries in Train
Lighting,” by Alexander S. Brown, Pennsylvania Rail-
road.

‘“The Inherent Defects of Lead Storage Batteries,”
by Dr. Louis Duncan, Johns Hopkins University.

‘*‘ Motor Regulation,” by F. B. Crocker, instructor in
electrical engineering, Columbia College.

¢ Magnetism and its Relation to Induced Electromo-
tive Force and Current,” by Prof. Elihu Thomson,
Lynn, Mass.

‘“The Relation between the Initial and the Average
Efficiency of Incandescent Lamps,” by W. H. Peirce,
Chicago, Burlington & Quiney Railroad.

‘“ The Efficiency of the Are Lamp,” with an introdue-
tory note by Prof. E. L. Nichols, by H. Nakano, Cor-
nell University.

“The Spiral Coil Voltameter,” by H. J. Ryan,
Cornell University. i

*“The Personal Error in Photometry,” by Prof.
Edward L. Nichols, Cornell University.

The titles of the papers and the authors’ names vouch
for their interest. Prof. Nichols brought out one very
practical point : that in the use of the Bunsen disk
with reflecting mirrors the observer was liable to intro-
duce a personal error if -he adopted the stereoscopic
method of inspecting the disk, or used one eye for the
right side and the other for the left. This habit,
which many photometrists fall into, is unguestionably
a bad one, and its treatment by Prof Nichols is of in-
terest to gas engineers as well as to electricians. In the
evening a special session was held at the College of
the City of New York to listen to Prof. H. A. Row-
land’s experimental lecture on * Modern Views with
Respect to the Nature of Electrical Currents.” Mahy
well known electricians as well as the members of thie
Institute were present at this lecture, and the room
was crowded to overflowing with an appreciative
audience.

—————l - O
The Leland Stanford, Jr., University.

Mr. G. T. Shepley, the architect of the Leland Stan-
ford, Jr., University, states in the San Francisco Bu:ld-
tng Advertiser that the work on the large dormitory
in connection with the university has been commenced.
The buildings completed, or nearly so, number four-
teen, and consist of lecture rooms, reception rooms,
laboratories, and all the requisite departments for a
complete educational course. The dormitory will be
situated about a thousand feet from the other build-
ings. It will be 275 by 145, four stories high, present-
ing a very imposing structure. The material used is
San Jose stone. The building will accommodate two
hundred students. Single rooms will be 18 by 26, and
double rooms 24 by 26. Altogether there will be from
one hundred and twenty-five to one hundred and fifty
rooms. There will only be one dining room for the two
hundred students, and this will occupy the central por-
tion of the lower floor. The kitchen, laundries, ete.,
are in the basement ; but, as the dining room is raised
considerably above the floor on which it is situated,
there will be plenty of light and air afforded for the
basement. All the fifteen buildings will he heated by
steam and lighted by electricity from one central sta-
tion placed in the rear of the quadrangle. The uni-
versity will not resemble any of the Eastern universi-
ties to any great extent. All the old colleges are built
around quadrangles, and in this one point the Leland
Stanford, Jr., University will resemble them, but irho
other. There will be a magnificent view from all the
sleeping rooms of the dormitories.

M. DE FONVIELLE has made very curious electrical
experiments at the summit of the Eiffel tower. Some,
it is considered, will lead to important considerations
of a scientific character, which will be con#innred ;
others are of a more practical character. Théj
sphere round the tower at this elevation is free from all
influence of the soil, as would be the case at the top of
a mountain, and the air is in an extraordinary active
state of electricity. The tower will, it is said, be the
most perfect conductor of electricity during a storm,
and all within it will be in a state of entire immunity
against all danger from lightning. The pretty idea has
been suggested of having a carillon of bells at the top,
which will play every two hours.
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[BPECIAL CORRESPONDENCE OF THE SCIENTIFIC AMERICAN.]
The Paris Exhibition.;
A MAGNIFICENT AFFAIR—NOVELTIES IN THE AMERI-

CAN SECTION—POVERTY OF THE ENGLISH SECTION.

PARI1s, May 16.

It is conceded on all sides that this exhibition is a
truly magnificent affair. No previous exhibition has
approached it, either for size, beauty, or the quality
and value of the exhibits. ‘I have been. to every ex-
hibition at which the United States government has
been officially represented, and unhesitatingly assert
that it very far surpasses anything attempted,” said
Mr. Thomas R. Pickering, the superintendent of ma-

_chinery of the American section. * There never was
so grand an exhibition, and it is questionable if there
will ever be such another,” said Mr. Doane, of Messrs.
J.A. Fay & Co. The Eiffel tower, which so many
people stigmatized as ugly and unattractive, is now
conceded to be a thing of grace and beauty.

My first proceeding after the opening day, of which
you have doubtless received full advices, was to take a
general survey of the ‘‘ Palais des Machins,” whose
immensity is exceedingly striking, and then to take a
preliminary survey of the main buildings, so as to give
your readers a general idea of the situation, which is
as follows:

Except in the * Palais des Machins,” the French are
the most behind, and even there much of the ma-
chinery has been standing still, because there is no
steamn supply. This defect, however, will be remedied
to-morrow. . )

The American section of machinery shows more pro-
gress in design and more valuable novelties than any
other section, and many claim than all the others put
together, and it seems to me at present writing that
the claim is well founded.

The English section is small and possesses no dis-
tinguishing feature that I can so far see, except that of
copying American designs, which is done to an alto-
gether astonishing degree.

This is done with so much persistency, and old Amer-
ican designs are claimed as English with so much ef-
frontery, while more advanced and superior American
designs are so pooh-poohed by some of the English
I have encountered here, that I determined to * speak
out in meeting,” and put this matter straight at once.
801 took a hasty survey of the English machinery,
with the following result : .

On a milling machine I found the disk friction feed-
ing device of William Sellers & Co., of Philadelphia,
whose patent has expired. I also foirr ‘a twist drill
grinding machine whose sole novel &mture is copied
from the Sellers twist drill grinding machine. I also
found twist drills with the line down the center of the
flutes, after the Morse Twist Drill Company’s patent.
Another piece of piracy is a planer chuck thathas been
patented in England, and is commanding a large sale.
One of itschief points, if not its chief one, is a direct
eopy of the main feature of Thomas’ American patent
planer chuck,this particular feature having been point-
ed out in the SCIENTIFIC AMERICAN, in 1875 or 1876.
The rack feature now so common in American practice
(the patent having expired) is copied, the only varia-
tion being that a single set screw is used, being placed
central and abutting against a convex projection, so
that the set screw point will bed fair, notwithstanding
that the jaw may be at an angle for taper work. The
Fox lathe as it was made in the United States seven
or eight years ago appears, and several copied modifi-
cations of it, all being claimed as English. But the
more recent American improvements are lacking, such,
for example, as making the bed in two parts, so that
the tail stock end may be taken up by raising that part
of the bed.

I found turret head lathes here with no stop motion,
the workman using his calipers, etc., in the old fash-
ioned way. There are milling machines of English

‘make carefully copied from American designs, with
not a perceptible English feature about them. One
or two of them have copied the movable bar for the
dead center of the spindle. Another English machine
has on it the Awmerican feature of a_wire feed. Of a
cutting-off machine copied from American practice an
English machinist said to me, “It’s a very good ma-
cy_ine, but don’t you think such machines an unneces-
sary refinement ?” for otherwise 1 should have been told
thatdt was an old English desigh that had been thrown
away in England long ago. Your readers will doubt-
less picture this individual cutting up large rods or
shafts in the blacksmith shop, chipping and filing the
ends square for the centers, truing up the ends and
cutting the pieces to length, and thus spending as
n&:o%'lime and money on the job by the timme it was
ready to be turned up as the whole job would cost if
a cutting-off machine had been used.

The editor of a prominent English engineering news-
paper was herelast week, and, I understand, expressed
himself rather strongly on the poverty of the English
section, and at least one engineer gave me to under-
stand that the English machine tool makers would
rather be excused fromn meeting their American cowm-
petitors in any market unless the prices were over-
whelmingly in their favor. There is only one Ameri-

A

can design of prominence that, so far as I have yet
observed, is exhibited in the English section and not
claimed as of English origin, and that is the Horton
lathe chuck.

" I next turned my attention to the United States sec-
tion, to see what there was put forward as new that
was copied fromm English or other foreign designs. I
found nothing, but I found much that was new and
very interesting indeed. I consider the cutting tool
design and arrangement on Warner & Swazey’s special
lathe for brass work one of the best things I have seen
for many a long day, and it is entirely original.

A walk through the other sections of the Palais des
Machins shows that although the English are the
greatest, they are not the only sinners, except it be in
refusing credit to the American origin of their de-
signs.

Anmer et cie., Bale, Switzerland, have the Sellers rack
and pinion (with its rolling contact) on their planer,
but not on the pulley end of the pinion shaft, a com-
bination, as is the case with the more recent Sellers’
machines. The Ateliers de Construction Oerlikon,
Zurich, have milling machines copying those of recent
American design,-and also lathes with the features of
the ‘‘ Fox ” pattern. The tail stock of one lathe is con-
structed exactly like the dead center block used with
American milling machine chucks. Baruguand, Paris,
exhibits a screw machine having the Fox construction
in connection with a Brown & Sharpe turret head and
the American die and holder used in American screw
wachines.

A large amount of emery grinding machinery is
shown, all embodying items of construction of distinetly
American origin, with a variation of details. Of a great
many of these it may be justly said that the parts that
are new are not good, and the parts that are good are
not new. The French show a great deal of emery
grinding machinery, and, taken as a whole, it is very
creditable indeed—much of it of the very first order and
original. The Tanite emery wheel (Stroudsburg, Pa.)
is a great favorite here.

Some of the details on French engines are, to my
mind, decidedly objectionable, but the workmanship
is, as far as I have at present observed, thoroughly
good. Two engines of the Wheelock (U. 8.) patent are
here, one of them a pair of compound condensing en-
gines and the other a high pressure. The latter has a
flywheel of about 14 feet diameter, with internal gear-
ing inside its rim, a feature for which there is, in my

.opinion, nothing favorable to be said.

‘‘ High piston speed ”” has not as yet taken muchhold
in either England or France, although the Armington-
Sims engine (Providence, R. 1.) is a favorite.

The straight line engine (Syracuse, N. Y.) will run as
soon as it can get steam, and I think it will surprise a
good many to see her speed and quiet running, not-
withstanding that her cylinder is not bolted to the
foundation, but merely rests on it. This engine has‘a
flexible steel belt to drive her section of the line shaft-
ing (another American novelty), and this brings to
mind that, I did see one thing of English origin that has
been copied at a comparatively recent date in the
United States, and that is link leather belting, of which
I hear very good reports. i

American engineers here speak very highly of the de-
sign of the shafting girders, which, being continuous
and flat on the top, furnish a track on which an electric
hoisting crane runs. This crane is very highly spoken
of by those who tried it when setting their machines
on their foundations or unloading them from cars or
trucks. The management of the United States com-
mission here is giving a great deal of unalloyed satisfac-
tion, and everybody in the United States section would
be entirely happy if steam was only turned on, so that
they could run their machines.

There is a large exhibit of French locomotives, the
workmanship being good, and I wish I could say as
much of the designs ; but of this, more hereafter.

There are not as many printing presses here as there
were at Philadelphia in 1876, and they are all indebted
to the puncturing device of the Bullock press (Ameri-
can), which was first exhibited at the American Insti-
tute fair in 1868, I think, and that rendered web per-
fecting printing presses possible. There are a great
many steam engines and paper making machines, and
a very full line of grinding machinery.

The general American department is, it must be con-
fessed, disappointing. Tiffany has a fine exhibit, and
so have the Gorham Manufacturing Co. Messrs. Lyons,
of New York, have a very fine exhibit of umbrellas,
better than any others I have seen, notwithstanding
that an English umbrella has been supposed to possess
all the virtues possible in an umbrella. Around Ball
& Goldsmith’s corset exhibit I noticed a continuous
crowd, and the Meriden Britannia Company’s exhibit
is well spoken of. There is one unobtrusive exhibit
here that has no one attending it, that wood workers
and carriage builders linger over, and well they may,
for it is truly American and altogether meritorious. I
refer. to an exhibit of bent woods by H. G. 8hepard, of
New Haven, Conn. I heard a Frenchman say (after
closely examining the specimens), ‘I would like to
know that man. He i a master of his subject.” Drake
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& Co. (St. Paul, Minn.) have a beautiful display of pet-
trified woods, and no handsomer or more attractive
memento of the exhibition can be found than one of
their specimens, of which I will go more into detail at
some future time.

Dunlap & Co. (New York City) exhibit a fine case of
hats, and it is getting to be understood here that a bet-
ter hat can be got in New York than either in London
or Paris.

The French general department is not yet fully
opened. The English general department is disap-
pointing, while the Austria-Hungary department is
‘siiply elegance itself, and throws into the shade all
competitors. Indeed, it cannot be said to have any
competitors. The Russian department is very much
better than one would anticipate, excelling in sinall
bronzes.

There is a fine display of paintings and sculpture ;
but the galleries in the latter department are not open,
while the department is in an unfinished state as far as
the exhibits are concerned, heads, legs, and arws lying
about in all directions. But the art departments are
going to be very beautiful and delightful. There are
not as yet any seats in the picture galleries ; but there
doubtless will be, as the galléries are so numerous that
the crush there wasat the Centennial galleries at Phila-
delphia in 1876 is not likely to be repeated here.

I heard to-day that in the construction of the Palais
des Machins there were 60 men killed and400 wounded,
and perhaps it will do no harmn at this late date to say
that I was told in the machinery department of the
Centennial exhibition of 1876 that during the hot spell,
when the thermometer ranged from 100° to 104°, eleven
people died from sunstroke received in that depart-
ment in one day. Some people, however, attributed
these deaths to the water, which in that year was any-
thing but good.

There are no catalogues as yet, nor are the exhibits
numbered in many cases, while in others there are twc
or more numbers, as is the case with statuary that has
been exhibited at the Paris Salon, the old numbers re
maining on a large yellow label, and some s'mall white
labels bearing different numbers accompanying them.
Whether these latter are correct for this exhibition,
there is nothing to indicate. JoSHUA ROSE.

_— e —
New French War Vessels, }

A steel cruiser named the Lalande has just been
launched from the Chantiers de la Gironde, at Bor-
deaux. The Lalande is316 feet 8 inches long by 31 feet
8 inches beam. Her displacement is 1,877 tons and her
average draught of water is 16 feet 8 inches. Her en-
gimes, which were furnished by the Creusot Works,
will work up to 6,000 horse power with forced draught,
and when the engines are making 140 revolutions per
minute it is expected that the ship will attain a speed
of 1934 knots per hour. The Lalande will carry nine
guns, of which three will be quick-firing and four re-
volvers. A torpedo cruiser named the Vantour has
been launched at Toulon. Her hull, which is of steel,
measures 226 feet 8 inches between perpendiculars.
Her engines are to work up to 3,200 horse power, and
she is expected to attain a speed of 20 knots. The
Vantour will be fitted with four lance torpedo tubes
and two Hotchkiss guns of long range. The Forbin
cruiser has just made her trial trip. The average speed
on the measured mile was 193/ miles per hour.

—_— %t r———
. Soapstone and Its Uses.,

A writer in a Loondon journal calls attention to the
unappreciated uses and preservative qualities of soap-
stone, a material, he says, which possesses what may be
regarded as extraordinary qualities in withstanding
atmospheric influences, those especially which have so
much to do with the corrosion of iron and steel, and
from experiments madeit is said that no other material
is capable of taking hold of the fiber of iron and steel
so readily and firmly as this. In China soapstone is
largely used for preserving structures built of sand-
stone and other stones liable to ecrumble fromthe effect
of the atmosphere ; and the covering with powdered
soapstone in the form of paint on some obelisks in that
country, composed of stone liable to atmospheric de-
terioration, has been the means of preserving them in-
tact for hundreds of years.

————e 4 > ——————
Electricity and Light.

Dr. Moser (Eder’s Jahrbuch fur Photographie) draws
attention to the following curious phenomena : The
leaves of an electroscope are caused to diverge by
charging with, say, 150 cells. On allowing a ray of
direct sunlight to fall on the instrument the divergence
is increased, and it returns to its original amount when
the light is cut off. ‘A common mateh (sulphur with
phosphorus tip) will glow in the dark when brought
close to a charged body such as the cover of an elec-
trophorus. The mercury in a capillary elecirometer
falls when a ray of sunshine falls on it, just asit does
when connected to the zine of a battery. The. effect
is distinctly electrical, not thermal, as it vanishes when

the upper and lower mercury columms are short-cir-
cuited by a wire.
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AN IMPROVED VEGETABLE CUTTER.

A machine for cutting up cabbages and other vege-
tables is illustrated herewith, and has been patented
by Mr. Johann A. W. Iusti, the small figure showing
a bottom view of the machine. The supporting frame
hasrails, on which a sliding frame is mounted to be
reciprocated beneath a cabbage receptacle, a weight

S BN
IUSTI’'S VEGETABLE CUTTER.

box being held between uprights to pfess the vege-
tables in the receptacle against the cutters. In the
bottom of the receptacle are strips having metallic
friction plates, against which move friction plates on
the reciprocating sliding frame, the bottom of the
‘ frame also having friction plates moving over friction
plates on the rails. The frame has a transverse open-
ing through which the knives alternately project, and
through which the cabbage passes as it is cut. Be-
neath the frame is mounted a-rock shaft carrying ad-
justable cutters, which may be moved to vary their
projection, and may also be detached forsharpening.
The cutters are alternately held in position for cutting
by a spring. The frame may be reciprocated by hand
or other power, and in each direction of movement of
the frame one of the cutters projects upward through
the slot, the other cutter being then out of the way. -
For further particulars with reference to this inven-

tion, address the patentee, or Mr. C. KerrisopyelL...

Charleston, 8. C.

-
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AN IMPROVED GUIDE FOR BAND-SAWS.
A guide for band-saws, in which. the parts may be

readily and expeditiously manipulated, and the guide |

adjusted to any width of saw, is illustrated herewith,
and has been patented by Mr. Charles R. Backer, of
No. 1221 West Indiana Street, Evansville, Ind., Figs.
1 and 2 showing a plan view and longitudinal ver-
tical section of the device. The guide-bed is ribbed,
and has pivoted spaced jaws sliding upon it, one jaw
having an adjustable clamping block on its outer end
and the opposite jaw upon the same end, with an op-
posing fixed eclamping block, there being angular guide
blocks adjustable upon the guide-bed, the vertical
members of these blocks projecting upward between
the opposing jaws, and lhaving grooved contiguous
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BACKER'S GUIDE FOR BAND-BAWS,

' | the ‘extraordinary insulating properties of quartz.

faces, with metal blocks screwed in the grooves. The
jaws are adjustable endwise and laterally. The con-
tiguous faces of the vertical members of the guide-
blocks have dove-tail or wedge-shaped grooves in
which wedge-blocks are inserted, the guide-blocks
being preferably of iron or steel, and the wedge-blocks
of brass. The latter blocks are adapted toform a guide
for the heel or inner side of the saw, while wooden
blocks constitute a guide for the outer or cutting edge.
The device is adjusted to any width of saw through
the screw shown in Fig. 1, and may be constructed and
adapted for either a right or left handed mill.

>
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A Telegraph Man Outwitted.

A few days ago several men from the electric light
station dug a hole for an electric light pole opposite one
of the finest residences in Malden, Mass. The owner of
the residence, in the meantime, secured a man and
told him to go up into the woods and dig the first tree
he could find, and hurry back and place it where the
hole for the electric light pole was. Before the men
commenced to raise the electriclight pole, the owner of
the residence invited them to come into his cellar and
take a drink, which they all did. There the owner
detained them long enough to allow the man sent for
the tree to come back and plant it. The others did
not dare to remove the tree, so they put the poleinto
their wagon and drove off.

AN IMPROVED SASH FASTENER.

A simple locking device, whereby the upper and
lower sash of a window may be simultaneously locked,
irrespective of the position that the upper sash may
occupy, is illustrated herewith, and has been patented
by Mr. John H. Buettner, of No. 108 Pleasant Street,
Cincinnati, Ohio. In our illustration, the dotted lines
show the position occupied by the parts of the device
when the sash is not locked. A plate is attached to
the inner face of the window frame, just above the
lower sash, there being a stop-pin near the upper edge
of the plate, and another similar pin near its center.

BUETTNER'S SASH FASTENER.

At each side of the center a locking arm is pivoted,
the ‘upper one curved downward and outward, and
having an elastic bearing-block, preferably of rubber,
seeured in its horizontal extremity. The lower arm is
slightly curved from its pivotal point, and has near its
extremity a lug extending at right angles to the body.
Each of the arms has a spur near its pivotal point,
these spurs being adapted to engage each other when
the upper arm is essentially at a right angle to the
lower one. When the upper arm is pressed downward,
8o that ita rubber bearing-block will press against the
inner side of the upger sash, the spur on this arm
bears against the spur-on the lower arm, forcing the
latter outward, when the other end of the lower arm is
carried inward until it engages with the lower sash,
upon the upper surface of which its lug has a positive
bearing. The further the upper arm is carried down-

ward, the tighter the lower arm binds against the
lower sash.

AP
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Attraction of Gravitation,

At the recent Royal Society soiree Mr. C. V. Boys,
F.R.S., contributed a portable apparatus for demon-
strating the attraction of gravitation. The mova-
ble beam consists of two little masses of lead only
one centimeter long, to which a galvanometer mirror
is attached, and this system is suspended by one
of Mr. Boys’ filaments of quartz, by which the ac-
tion exhibited is rendered possible. Around this
can be moved a cylinder which carries two cylindrical
lead weights each weighing a kilogramme, and the
attractive influence of the heavier masses from the

little movable beam was indicated by the movement

of a spot of light through some fifty divisions of a scale
fixed at the further end of the room. He forms fila-
ments of quartz by means of a bow and arrow, the
tail of the arrow being attached to a lump of molten
quartz, the latter being drawn out into an excessively
fine thread during the flight of the arrow, as if it had
been a filament of melting sealing wax. A second ex-
periment shown by Mr. Boys was designed to show
In
this  experiment a pair-of geld leaves forming-an elec-
troscope are supported on a little rod of quartz ¥4 in.
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.governed by

(long, and although the surrounding atmosphere is

kept saturated with aqueous vapor, the gold leaves
retain their eled®¥ical charge for several hours, although,
if glass were used instead of quartz, the charge would
be dissipated in a few seconds. Moreover, the quartz
may be dipped in water and replaced with its surface
studded with globules of water, and it appears to insu-
late as well as before.

<
s

AN IMPROVED PINCH BAR.
The bar shown herewith, for moving or starting cars
on railways, has been patented by Mr. Peter C. Forres-
ter, of Wilkeson, Washington Ter. The bar proper is

OO
-

of the ordinary form, pointed with steel at its nose end,

FORRESTER’S PINCH BAR.

where it bears upon the car wheel. A fulecrum piece
or attachment, to bear on the rail, is made in the form
of a sliding block, adapted to be readily slipped on or
off the bar, as shown in Fig. 1. It is made with a
sharp tooth on its under side, pointed with steel, to
take a firm bite on the rail, and is fastened in the re-
quired position by a set screw, or may be so secured by
a wedge or ferrule. Fig. 2 shows a modified form
of the fulcrum.piece or sliding block, in which the
tooth, instead of being made integral with the sliding
block, is made in a separate piece, and held in position
by clamping it to the bar within the slotted body of
the sliding block.

PP T

AN IMPROVED STEAM-ACTUATED VALVE,

The illustration herewith represents the valve ar-
rangement of a steam pump in which the valve control-
ling the wain piston is actuated by steam, and is in its
turn controlled by other valves which have theiraction
main piston. This valve forms the
subject of a pXPnt issued to Mr. John W. Gheen, As-
toria, Oregon. Fig. 1 represents the application of the
valve to a pump complete, and Fig. 2 isa vertical longi-
tudinal section of the steam cylinder end of the pump.
The steam chest is constructed above the main valve to
form a cylinder, to receive within it a piston attached to
the valve, this piston having double heads and reduced
opposite terminal extensions, arranged to work as pis-
tons in and out of reduced eylindrical chambers at op-
posite ends of the body of the cylinder. Steam is ad-
mitted to the valve. chest between these heads in the
usual way. At opposite ends of the main cylinder are
two small cylinders, connected intermediately of their
length by passages with the reduced terminal cham-
bers of the valve cylinder, these passages being again
connected by branch passages with the enlarged por-
tion of the valve cylinder, so that the heads of the pis-
ton portion of the valve may control them. Thesmall
eylinders in each end of the main cylinder have each a
live steam port and an exhaust, and within them pis-
tons work freely as independent valves, each having a
stem normally projecting within the main cylinder.
These valves are operated in one direction by the main
piston coming in contact with their stems, and are
moved by the pressure of steam on their backs in an
opposite direction. This invention is not only appli-
cable to direct-acting pumps, but also to direct-acting
engines for other than pumping purposes.

R\
STEAM ACTUATED VALVE,

GHEEN’S
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JERBOAS, MARMOTS, AND LEHM.GS IN THE
ZOOLOGICAL GARDEN OF BERLIN.

The bird houses of the Berlin Zoological Garden
.always contain some small maminals, for which a bet-
ter shelter cannot be found. Here they receive very
little attention from the majority of the visitors, but
this only adds to the interest of the real friend of ani-
mals. We refer to the three small rodents shown in
the accompanying illustration, but seldom found in
captivity.

The long-legged, thick-headed jerboa (Dipus aegyp-
tius, Lichtst.) is a native of northern Africa. A true
child of the desert, as Brehm calls them, they live in

. companies in places which their peculiar organization
enables them to inhabit. In the construction of their
extremely long hind legs, as well as in the unusual
formation of the organs of the senses, especially the
size of the eyes, by which the head is made broader
than it is long, they bear an unmistakable resemblance
to birds ; and in fact, if the jerboa is to live in the vast
desert, the surface of which is scarcely covered with
the thin reed grass, he must rival the birds in activity
and sharp-wittedness in order to obtain his poor food
and to escape from his enemies. For this latter pur-
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JERBOAS, MARMOTS, AND LEMMINGS IN THE ZOOLOGICAL GARDEN OF

pose the perfect sand color of his long, soft coat serves
him well. This color is formed by a blue gray gronnd
and the light tips of the hairs. The fore part of the
arrow-like tail is dark brown and the rear part white.
The fore legs are very short, and are generally held
close to the body, being used in eating and in digging
the caverns for the company, but not at all in travel-
ing, which is accomplished by the use of the hind legs
and the tail. When moving short distances the jerboa
takes little tripping steps, but during flight it takes
jumps that are colossal, commparatively speaking, and
these follow each other sp quickly and regularly that
the animal seems to be flying over the ground.

The leopard marmot (Spermophilus hood?, Richs.) is
a North American representative of this species of ro-
dent, which is spread over the northern hemisphere.
They live gregariously in the plains of the United
States, and are known by the pleasing and striking
marking of their fur with stripes and spots, which will
be better understood by a glance at our illustration
than by even a long description. This pretty coat and
their activity and intelligence hold the visitor who has
the good fortune to see them a long time at their glass
box, half filled with earth. The greater part of the
day they spend in their burrow, where they carried a
quantity of hay and food last fall. Since then they
have been sleeping their winter sleep, from which it
was difficult to waken them that they might serve as
models for our illustration. Very littleis as yet known
about the life of these little ereatures when wild, but

Srcientific Jmerican,

judging from observations of their ways when in cap-
tivity, their habits must be about the same as those of
the common marmot, excepting the differences which
would be caused by the variations in the climatic con-
ditions of their native haunts.

The lemming (Myodes lemmus, Pall.) is as well
known by tradition as it is little known by actual
sight, and is the little, thickset, and short-tailed
field mouse which, by its migrations, has given rise to
the numerous fables and to a certain mysterious light
in which it appears in the natural histories. Of course
we have long since learned to trace these migrations—
which are not as numerous nor as regular as the old-
time stories would lead us to believe—to their real
source ; that is, their rapid increase in a favorable
climate and the consequent scarcity of food. Even with-
out thismysterious nimbus, the lemming is a veryinter-
esting little creature, which, like the field mouse, bears
the same relation to the common mouse as the hams-
ter. Like the latter, the lemming is thickset, has a short
tail, and its markings are more or less regular in color.
The individuals differ in this respect, the ends of the
black hairs sometimes being light and sometimes not.
The lemming also resembles the hamster in character,

showing the same courage, amounting to foolhardiness,
for the little creature will leave his home to defend it
by squealing and biting even when the contest is with
men. But, while the hamster is disagreeable and even
dangerous when angry, the much smaller lenming pro-
duces only amusement and merriment by his bursts of
passion. Brehm’s descriptions of the droll actions of
these Liliputians when any one passes through their
district, threatening the domestic peace of one or
another by coming, voluntarily or involuntarily, too
near their holes, are very entertaining. The Norwegian
lemming lives on the high mountains of Scandinavia,
in the region between the growth of trees and the per-
petual snows. 8till farther north, in Lapland, he lives
in the swamps of the plains, for he knows how to use
every dry spot. Other species of the genus are found,
in Asia and North America, throughout the entire
frigid zone. It is difficult to keep lemmings in captiv-
ity, and those under my care are the only ones I know
of. Our picture is the first one drawn in Germany by
a master hand from living subjects.—Ilustrirte Zeit-
ung. )
—_— et r—

CHICcAGO will probably have one of the finest libraries
in the world in the course of a few years. Mr. W. L.
Newberry, one of the earliest residents, left the sum of
$250,000 for. the purpose, and a temporary building
has been used for some time. It is now intended to
erect a magnificent edifice, capable of holding 200,000
volumes.
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Tetanus Treated by Absolute Rest.

Prof. Renzi, of Naples, records several cases of
tetanus successfully treated by absolute rest. The
method advocated is as follows: The patient’sears are
closed with wax, after which he is placed in a perfectly
dark room far from any noise. He is made to under-
stand that safety lies in perfect rest. The room is
carpeted heavily in order to relieve the noise of step-
ping about. The nurse enters every quarter of an
hour with a well shaded lantern, using more the sense
of touch than sight to find the bed. Liquid food
(milk, eggs in beef tea, and water) are carefully given,
so that mastication is not necessary. Constipation is
not interfered with. Mild dosesof belladonna or secale
are given to relieve pain. This treatment does not
shorten the disease, but under it the paroxysms grow
milder, and finally cease. Numerous physicians attest
to the value of this treatiment.—Bulletin Med.
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Consumption of 'Ties.

Assuming the entire railroad system of the United
States to be 160,000 miles, as appears from ‘ Poor’s
Manual,” with the addition of the lines in construction
during the current year, and taking 2,640 ties per mile

BERLIN.

of track, we have in use at least 422,400,000 ties. This
estimate, large though the total appears, is under the
mark, as no railroad uses less than 2,640 ties per mile,
and many of the roads with heavy traffic have 2,816,
and in a few cases more.

The life of these ties varies according to their quality
and the climatic conditions; but in the East, where
only the best ties are employed, the average life is
found to be about six years, while in the West, where
poorer quality of timber often has to be accepted, and
where dry rot and other disadvantages have to be con-
tended with, the average life is from three to five years ;
so that even after allowing for a few exceptional cases
in which ties may last ten years, the average life of ties
all over the country cannot be counted as more than
five years.

It follows, therefore, that the annual consumption
must be about 84,500,000, which, with steady increase
of railroad building, must soon exceed 100,000,000—a
gigantic demand to be satisfied from our forests each
year, when we consider the gnany other calls upon
them, and the fact that at present virtually nothing is
being done by the government or the people to replen-
ish our source of supply.

The certain rise in the price of wooden ties, when
these facts come to be fully appreciated by the lumber-
men who control so large a part of the available timber
area, will force the railroads to seek the best solution
of the question in the adoption of a metal tie.—Pacific
Lumberman. )
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Screw Propellers.

The escape of her Majesty’s ship Calliope from the
harbor of Apia at Samoa, when the German and
American squadrons had to succumb to the fury of
the hurricane, was recently noticed in our columns, re-
ference being made to the excellence of the engines
with which the vessel is fitted, by means of which she
was enabled to make headway against the storm. On
this topic something more may yet be said, and the
subject is one well deserving full consideration.
Coupled with the engines there is the propeller,. and
although at first the allusion may excite an incredu-
lous smile, yet the fact that the screw of the Calliope
was made of manganese bronze will be found, after a
little investigation, to be a circumstance that ought
not to be disregarded.

We refer to the subject not merely for the sake of
demonstrating the advantage which there is reason
to believe the Calliope derived from the character of
her propeller, but in order to deal with certain data,
by which it would appear that a serew of this descrip-
tion really offers a substantial gain in the matter of
speed. It is to be remembered that the Calliope made
her way against the storm simply at the rate of half a
knot per hour ; of course her inherent speed was con-
siderable, but the storin neutralized the whole of it,
except this sinall balance left in-the ship’s favor. What
may be termed the effective speed was very little, but
that little was sufficient to save the ship. The Cal-
liope may never encounter the like dilemma again,
and it may rarely happen that an extra half knot per
hour will rescue a ship from destruction. , Yet this lit-
tle half knot, continuously maintained, is not to be
despised, especially on a long voyage. Or if the extra
speed is not desired, a saving of fuel may be effected,
representing in the aggregate a very appreciable sum
of money.

Reasons are forthcoming why a screw propeller made
of manganese bronze should give a better rate of speed
than one of gun metal or steel or any other metal
yet known. But, in the first place, we may fall back
on ascertained facts. It mmay be readily conceded that
a commercial body like the Peninsular and Oriental
Steam Navigation Company would not enter upon an
extensive adoption of manganese bronze for the screws

- of its steamships, unless there was some practical ad-
vantage to be gained by doing so. Eleven of its ships
are thus equipped, and a striking example on this
point was mentioned a year ago, before the Institu-
tion of Naval Architects, by Mr. G. W. Manuel,, the
company’s superintendent engineer.. The screw blades
of the Ballarat, made of steel, had been exchanged for
others mnade of manganese bronze. In this instance,
although the gain in speed was only about a quarter
of a knot per hour, the effect was seen in a saving of
between eight and nine tons of coal per day, or a
total of 715 tons on the voyage out and home between
England and Australia. The saving in coal repre-
sented about half the first cost of the bronze blades.
This comparison is the more valuable, owing to the
fact that the diameter, pitch, and surface of the pro-
pellers were the same in both cases.

Another very striking instance is furnished by the

Australia and Zealandia, two steamships engaged in
the mail service between Australia and San Francisco.
These ships, originally fitted with steel propellers, had
manganese bronze blades of exactly the same surface
and pitch substituted. The speed was then found to
be increased nearly one knot per hour, and the pas-
sage was made in two days’ less time. A very satis-
' factory pecuniary result has been secured with regard
to these vessels, by the acquisition of postal premiums,
the amount being such as to pay many times over
for the cost of fitting the new propellers. Eight ships
of the White Star line have propellers of manganese
bronze, as well as two belonging to the Cunard Com-
pany. On the Inman line we have the City of New
York and the City of Paris, the latter famous for her
extraordinary speed just accomplished on her first voy-
age to America and back. The Pacific and Orient
Steam Navigation Company has manganese bronze
propellers for the Orizaba, the Oroya, and two other
vessels of its line. The North German Lloyd Steam-
ship Company has done the same with eight of its
ships. 'One of these, the Lahn, of 8,000 indicated horse
power, lately made a remarkably rapid voyage.

Some time ago the Scottish Oriental Steamship Com-
pany substituted manganese bronze propellers for oth-
ers of iron and steel in four of its ships, the increased
speed ranging from two-thirds of a knot to one knot
per hour. The four other steamers belonging to.this
company were fitted with bronze blades when built.
Other instances might be mentioned, but these will in-
dicate the appreciation which steamship companies
have entertained for this particular kind of bronze, and
there is every prospect that the use of the metal for
propellers will extend. -Outside the circle of the mer-
cantile marine, we have the example of the British
Admiralty. The Colossus was fitted with twin screws
of manganese bronze after a series of experiments on
the strength of this material as compared with gun
metal, the trials being made at the works of Messrs.
Maudslay, Sons & Field, in the presence of the Ad-

miralty inspector, with the result that the manganese
bronze was found to possess just double the strength
of gun metal. Consequently the adoption of the bronze
effected a saving of from 20 to 25 per cent in the weight
of the propeller. In addition to the Colossus and the
Calliope, manganese bronze has been employed for the
propellers of the Calypso, Rover, Rattlesnake, and
Sandfly. The French government has adopted the
same metal for the twin screws of the Tage, Cecille,
Forbin, Surcouf, Troude, Lalande, and Cosmao. The
Russian government has taken the same course with
regard to the Amiral Kornilow and the Rhynda.

‘We may now say something as to the probable cause
of the advantage given by manganese bronze when this
metal is employed in the construction of screw propel-
lers. A particular kind of manganese bronze is used
for this purpose. There are five different qualities of
the metal, that of which the propellers are made pos-
sessing great strength and toughness. We have already
mentioned the proof of this in the trials made in the
presence of the Admiralty inspector. The transverse
strength of the metal is stated to be about equal to that
of the best cast steel. Hence, as compared with gun
metal, a great reduction can be effected in the thick-
ness of the blades, which therefore become finer and
sharper. There is also a peculiar smoothness of sur-
face, producing a diminution of skin friction, especially
important where high rates of speed are employed. A
velocity of forty or fifty miles per hour in the extremi-
ties of the blades gives value to everything which re-
duces the unproductive resistance. The power thus
saved is utilized in giving greater speed to the vessel.
Steel castings for propeller blades are very rough, and
are almost always out of true pitch, owing to the warp-
ing which they undergo in the annealing furnace ;
whereas the manganese bronze blades are almost math-
ematically true, as shown when tested by the pitcho-
meter.

This metal has the advantage over steel of being
more fluid when melted, thereby producing a finer cast-
ing. Freedom from pitting and corrosion preserves
the blades for a long time in their original form, so that
the life of a bronze blade may be reckoned as equal to
that of the ship to which it is attached. So great is
the saving of weightin the construction of a manganese
bronze propeller, that the reduction in the outlay for
raw material renders the price about equal to that of a
propeller made of gun metal, although weight for
weight the bronze is from 20 to 25 per cent dearer.
There is also the recommendation that the manganese
bronze propeller will fetch a good price asold metal. ‘As
compared with steel, manganese bronze is about three
times dearer at the outset. But the pitting which so
soon takes effect on steel greatly enhances the cost in
the course of years, so that after the lapse of a certain
period that which appeared the dearest proves to be
the cheapest. Taken all in all, there is accordingly
much to be said in favor of manganese bronze. In
these days, when ‘‘ commerce destroyers ” are in vogue
with foreign navies, and vessels to catch these ‘‘ de-
stroyers” are specially needed in the navy of England,
it is well that we should not only know how to make
powerful engines, but how to apply such power to the
most efficient and enduring propeller. For this pur-
pose we shall expect to find manganese bronze growing
in favor as time goes on.—The Engineer.

—_———— el - — ———————————

Something New in Photo-lithographic Work.
BY W. T. WILKINSON.

The usual method of making photo-lithographic
transfers is upon gelatine made sensitive with potas-
sium bichromate. This is quite sensitive enough to
day light or_ to electric light ; but if transfers are re-
quired when neither day nor electric light is available,
then bichromated gelatine is useless, and some other
method is wanted. Try this. Make a print upon any
of the ordinary bromide papers of cominerce, using a
good negative from a subject in line, by artificial light ;
and develop the image with alkaline pyro, then wash
and place it upon the inking beard; next, blot the water
with a soft cloth, and dab all over with a sponge satu-
rated with transfer ink, thinned with turpentine; let
the turpentine evaporate, then take a glue roller,
. e., a type printer’s roller, and roll until the whites
are quite clear of ink. Now soak the print in the pyro
again for a few seconds, and expose it to the light.
Finally, wash free from pyro and hang the print up to
dry. When it is dry the print is ready for the trans-
ferer, who treats it the same as he would any other
photo-lithographic transfer.

The only way to fail with this method is to over or
under expose the print, or to use a bad negative. The
negative must show perfectly clear lines. Some of the
newer papers of commerce contain too little gelatine to
succeed perfectly ; therefore, it is best to make the pa-
per at home. It is not a very complicated process, as
the color of the image under the developer is not all-
important. A good formula is :

Gelatine

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

When the gelatine is quite soft, melt it at 120° F.,
and add 320 grains of ammonium bromide. Stir it un-
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til it is dissolved, then add ten minims of hydrochloric
acid and stir well.

In 10 ounces of water dissolve 450 grains of nitrate of
silver, bringing this solution to the same temperature
as the gelatine solution ; now proceed to pour the sil-
ver solution into the gelatine in a very thin stream,
stirring it vigorously all the time. Now strain it into
awarm dish, and tilt the solution so that it is only
along one edge of the dish. Having made a small roll
of the paper, lay one edge of the roll upon the liquid,
and as it curls take hold of it and lift it slowly up, when
the paper will unroll itself and receive a nice even coat
of emulsion. Hang it up to dry, and repeat until all -
the emulsion is used.

For half tone transfers, use the bromide and chloride
of calecium with 200 grains extra of gelatine, drying the
paper at as high a temperatureas possible without
melting the gelatine. Paper with this.emulsion upon
will be very hygroscopice, and must be kept very dry.
Before use, always dry the paper, and warm again be-
fore developing, so as to encourage reticulation of the
gelatine.

This paper is to be exposed under a half tone nega-
tive, developed and washed, then inked up as directed
for the line transfers, followed by immersion in the de-
veloper, and subsequent exposure to light, washing,
and drying. To transfer to stone, triin with a pair of
long shears, then put it into the damping book until
quite limp. Then sponge the back of the transfer with
a solution of oxalic acid 1 part, water 100 parts. Take
great care that none of this solution gets on the front
of the transfer. Lay the sheet in position upon a cold,
dry stone, and pull it through the press, with plenty of
pressure, five or six times, without lifting the tympan.
The paper can be lifted off, leaving the image in ink
on the stone. Gum it in, and leave it for five or six
hours before rolling up.—Photo. News.

———— e O ——
Rubber Stamp Ink.

Therusual rubber stamp inks are prepared with
watar soluble aniline colors and glycerine. A good
forghula, which we have tested practically, is given by
Dieterich :

BLUE RUBBER STAMP INK.

Aniline blue, watersol.,, 1 B. ........c.ceeeieiinnnnnnnn 3 parts,
Distilled Water........coeeniiiiuiiiiirniinies covennnnns 10 *
Pyroligneous 8Cid...o.oeeiiiiieiiiieeiaieineniiecenanns 10
7 L) T 10 ¢«
GlycCerine. ....coviuiiiieeneienteeerecocaceecacocnsanne (1 I

Mix them intimately by trituration in a mortar.
[The blue should be, well rubbed down with the water,
and the glycerine gradually added. When solution is"
effected, the other ingredients are added.]

Other colors are produced by substituting for the
blue any one of the following :

Methyl violet,3B.................. . 3 parts
Diamond fuchsin I...... .2
Methyl green, yellowish ...... .cccovivuiiieiiiiiennnnnn. 4
Vesuvin B (brown)......ccceieiiiiiiiiinniiinnrnnnnennn. 5
Nigrosin W (blue BI&CK)......cceieeiiernnns vevnerennnnn 4 ¢

If a bright red ink is required, 8 parts of eosin BBN
are used, but the pyroligneous acid must be omitted,
as this would destroy the eosin. Other aniline eolors,
when used for stamping ink, require to be acidulated.
—American Druggist.

-0 re

Improved Indices.

Burr’s patent combination index, manufactured by
the Burr Index Co., of Hartford, Conn., covers a long
felt need in the way of improved indexes. We speak
from experience, as we have had the Burr index in use
in the SCIENTIFIC AMERICAN office for over two years
past. Our first order was for an index for 10,000
names. The work proved so useful we soon ordered
another of still larger capacity.

This index is extensively used by the United States
and Canadian governments, leading railroads, banks,
insurance companies, and representative firms in all
parts of the country. The system is complete, the
plan simple for general use, readily understood, and so
arranged that any name can be found at once.

The indices are made with great care, fromm the best
of material, calculated for constant and hard use : made
of any size, ranging in capacity from 500 to 1,000,000 or
more names, and the largest number of names can be
handled with the utmost rapidity and convenience.

—_— e -———
Wild Boars among TUs.

According to the American Field, wild boars have
become very numerous in the deep recesses of the
Shawangunk Mountains, that border Orange and Sul-
livan Counties, N. Y. They are the genuine Black
Forest wild boars of Europe, the descendants of nine
formidable and ferocious boars and sows which Mr.
Otto Plock, of New York, immported somne few years ago
for the purpose of annihilating the snakes and vermin
that infested his estate near the Shawangunk Moun-
tains. After the boars had eaten up all the snakes and
vermin in the inclosure, they longed for more, and dug
under the wire fencing and escaped to the mountains,
where they have since bred and multiplied. They are
so ferocious that the most daring hunter is said to
hesitate before attacking them. They have immense
heads, huge tusks and shoulders, and lank- hind parts.
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THE NEW LONDON DOUBLE TRACK RAILROAD BRIDGE
AND DRAW SPAN,
(Continued from first page.)
by the largest drawbridge in the world, and a saving
for the traveler of no inconsiderable amount of time
will have been effected.

The work now in progress involves not only the
bridge proper, but some five miles of approaches. Mr.
Alfred P. Boller has been appointed engineer in the
service of the railroad, for the designing and super-
intendence of this work. The new line of railroad
makes a detour in New London and reaches the shore
at Winthrop’s Point, about half a mile above the
present ferry landing. The company in building the
bridge was limited by conditions imposed by the U. S.
authorities as to its position and span, which, together
with the favorable disposition of the shores, caused this
point to be selected. On the eastern side, after the
shore line is passed, some very precipitous and rocky
groundis encountered. The newlineiscarried through
this region for about four miles before joining the main
line. No saving in distance is effected by the change.
The legal restrictions and nature of the ground made
the change of route a necessity.

The Thames River is a tidal estuary about fourteen
miles in length. Near its mouth is the town of New
London, at its head is the town of Norwich, at which
point the Niantic and Shetucket rivers enter it. The
bridge is located at a narrow portion, where the inlet
diminishes to 1,500 feet in width. On the west shore,
the bank descends quite steeply to the river; on the
east, the rise is gradual and the water grows shallow
wore slowly. Fortunately for the building operations,
the current is a sluggish one, evenin spring freshets, as
a rule, not being very serious. The depth of water in
the channel, which may be said to include over two-
thirds of the width, varies from forty to sixty feet.
The bottom is soft at the surface, but runs into a
stiffer clay with sand and gravel as a greater depth is
reached, and about 130 feet below the water level a
hard bottom is reached. This bottomn, by means
of piling, is used to support and carry the bridge
piers.

It is evident that the depth was too great to admit
of pneumatic working, and the expense of dredging
down and sinking a complete caisson to the solid ground
seemed to prohibit this mode of construction. A
novel method was therefore adopted. An open caisson
or double-walled crib was built and sunk into a hole
formed by dredging to the depth of 18 feet helow the
natural bottom. The center area of this crib was
divided into pockets, and the whole was driven full of
piling that ran down to hard bottom., The piles were
then sawed off ; for the center pier, 60 feet below the
surface of the water ; for the other piers, 42 and 50 feet
respectively. An open top caisson was now built with
a solid bottom, and with temporary sides carried up
above its floor. It was fastened with composition
spikes. The bottom was of 12 by 12 inch hemlock, and
the sides and deck were cased in double courses of
planking impregnated with 14 1b. of coal tar creosote
to the cubic foot of timber. It was floated to its posi-
tion over the piling and crib work. The masonry for
the piers was laid upon the bottom of this floating
caisson, which gradually sank under the weight until
it reached the piling. The masonry was then carried
up until above the surface, when the temporary sides
were removed, and the masonry pier stood alone in the
center of the stream.

The ecribs, it will be remembered, were sunk into
dredged holes. The center was pretty well filled with
piling, but as it stood unbraced within the erib, sand
was dumped upon it before the caisson was lowered.
This filled every interstice, and the piling is now held
as firm and immovable at the top as at the bottom.

The three river piers were all established in general
by this method. As the center pier has to sustain
alone and unaided the greatdrawspan, it was thought
best to submit it to an tnusual consolidating process
and incidental test. It was accordingly loaded with
2,700 tons of pig iron. ‘This compressed all the timber
portion strongly together and forced the caisson floor
down upon the piling.. Thus any piles that projected
a few inches above the rest were forced into the
wooden caisson bottom, so as to give all an equal
bearing. To give some idea of the amount of metal
thus deposited upon the pier, the operation of loading
the pier is illustrated in one of the cuts.

The superstructure is built entirely of steel. For
most of the members open hearth steel is used. For
some compression members Bessemer steel is admitted.
The end spans are covered by deck trusses on the tri-
angular system, twenty-four feet deep. These are of
150 feet span each. Next come the two long spans, one
on each side of the.draw, and of 310 feet span each.
These are through trusses, the flooror deck lying in the
plane of the lower chord. In the center they are 45
feet deep, at each end 25 feet. The draw span is 502
feet long. At the center it is 75 feet deep, and runs
down at each.end to 25 feet. The curve described by
each division of the trass is a parabola, so that the con-
tour of the cable of a suspension bridge, when the
bridge is equally loaded over its entire length, is to a

certain extent exhibited. All the span lengths are
given from center to center of piers.

The central draw span affords two clear openings of
225 feet width each. The great width was exacted by
the Federal government, who possess a naval station
above the bridge, and who desired as little obstruction
as possible to be placed in the channel leading thereto.
Another feature was designed to accelerate the rapidity
of operation of the draw. The design provided for
swinging the bridge through the entire circle. Thus,
when opened for the passage of a vessel, it could be
kept rotating, following the motions of the vessel as
she passed through and closing without reversal.

The machinery for moving the draw is placed upon
the central pier, below the bridge span. It comprises
an engine with two oscillating cylinders, 7 by 10 inches,
running at 200 revolutions per miuute. This motor
operates through differential gear, and is thrown into
and out of engagement by friction clutches. The turn-
table proper is of steel, with a heavy rim, which bears
upon fifty-eight cast steel wheels. These are coned and
bear upon accurately matched steel tracks. The drum
is 5 feet deep, and is supported upon eight equidistant
points upon the table.

Under the pivot pier there are 640 piles, distributed
over an area of about 5,000 square feet. The rest piers
are carried upon 368 piles, each distributed over nearly
4,000 square feet. The draw span and table alone weigh
1,200 tons, and, in connection with the stoneand caisson
floor, brings a weight of eight to ten tons to bear upon
each pile.

The superstructure is proportioned and calculated to
bear a live load of 3,000 pounds to the lineal foot of
track, with the superadded weight of two consolidated
locomotive engines. It is two-tracked for its entire
length.

The chief engineer, Mr. Alfred P. Boller, of this city,
was seconded in carrying out the work by Colonel J.
Albert Monroe, resident engineer. Mr. Alexander
McGaw, of Philadelphia, was contractor for the
masonry, and Mr. Warren Roosevelt for the piling and
and timber work. The trusses and metallic super-
structure were supplied by the Union Bridge Co., of
New York and Buffalo.

—_— et ere—

AN IMPROVED FOLDING STEP-LADDER.

The accompanying illustration represents a folding
step-ladder which may be used as an ordinary ladder,
or automatically
converted into a
folding step-lad-
der, one of the
small views show-
ing a vertical sec-
tion of the upper
portion of the
ladder in folded
position for use
as a folding step-
ladder, and the
other represent-
ing one of the step
hinges. This in-
vention has been
patented by Mr.
John A. Neill, of
No. 214 L Street,
East Portland,
Oregon. Thelad-
deris formed with
two pairs of
double uprights,
and folding supports or legs, the latter being secured
to the top by plates bolted thereto and secured to the
under side of the top. The upper ends of the double
uprights project and move between the plates, and are
connected thereto by screws or pins riding in curved
slots in the plates. The upper ends of the double up-
rights are formed with inclined surfaces which fit
against the under side of the top when the ladder is
unfolded, and are connected together on each side by
the bent cross portion of the hinge, the main portion
of which extends between the uprights and beneath
the steps, serving as a brace therefor. The legs and
double uprights are held in unfolded position by
means of folding brace arms.

NEILL’S STEP-LADDER,

—_——t
The Electrical Census Machine.

This system of machines may be described as follows :
The census collector will call with his printed blank,
and answers to questions will be written in the usual
way. These sheets will then be placed before a person
who operates a machine which may be likened to a
type writer, except, instead of the usual ink mark on
paper, small round holes are punched in a card. The
cards, one for each person, are about 61 inches in
length by 8 inches in width, and the particular position
of a hole in a card indicates an answer to sowe of the
questions in the printed blank. As many as 250 items
of information can “be punched out upon a card, al-
though no one card would ever have more than’oqé-‘
tenth part of the whole numiber, as, for example, no
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one person can be classed as both white and black,
American and foreign born, and if foreign born he can
only come from one country. :
_These cards when punched are placed one at a time
in a sort of press, and alever operated by one hand is
brought down, when a series of pins are brought against
the card. Whenever a hole has been punched in a card
the corresponding pin passes through into a merecury
cup beneath, completing an electric circuit. These
circuits, one for every hole, pass out to a large number
of counters which operate electrically, and which add
upon their dials all items of the same kind upon the
same dials ; as, for instance, all white men upon a dial
marked white males; all business or professional peo-
ple upon dials which indicate their particular business
or profession. The cards, as they leave the press, are
all sorted by means of an electrical sorting device,
whereby they may be separated into groups or States
of the Union.

It will thus be seen that the machines are much
more reliable than the most accurate human agency,
and that one machine will do the work of a large num-
ber of clerks. The next census of this country will be
taken with these machines, and two will be sent to
New York soon for the 1890 census taking.

%
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Treatment of Foreign HBodies in the Stomach,

A method of treatment for foreign bodies in the
stomach, which appears to be generally known and
practiced with almost uniform success in both England
and the Continent, consists in the administration simply
of large amounts of potatoes, to which the diet should
be restricted. It is stated by Professor Cameron, of
Glasgow, that this plan, which, so far as we know, is
almost unknown in this country, originated with the
London pickpockets, whose custom it is to immediately
swallow small articles of jewelry acquired in the pur-
suit of their profession, and then depend on their re-
covery through the evacuation which follows the
abundant use of the potato diet. Several cases are on
record where this method has proved eminently suc-
cessful. Thus, Dr. Salzer (Deutsche Medizinal Zeitung
for January 24, 1889) reports the case of a child who
had swallowed a brass weight of three hundred grains
in September, 1887, and in whomn the physician was on
the point of performing gastrotomy. According to Dr.
Salzer’s advice the child was put in bed, kept on his
right side, so as to facilitate the passage through the
pylorus, and then fed with as much potato, prepared
in different methods to stimulate the appetite, as he
could be persuaded to take. In five days the foreign-
body was evacuated in the feeces. He also refersto a
case of a patient who had swallowed a set of artificial
teeth, and another who had swallowed a breast pin
one and a half inches in diameter, in both of which
cases the foreignbodies wereremoved without difficulty.

At the meeting of the Society of Physicians in Vi-
enna, at which the above cases were reported, the dis-
cussion which they stimmulated led to the report of
several other cases, one especially, by Hochenegg,
which is especially remarkable in that it dealt with the
case of a young carpenter, who, in 1884, swallowed a
long nail, which was removed by gastrotomy. Two
years later the patient was so unfortunate as to swal-
low a second nail similar in all respects to the first.
The potato cure was employed, and the nail was secured
after nine days. In the Deutsche Medizinal Zeitung for
March 11, 1889, Dr. Deichmuller refers to a case of a
young girl, ten years of age, who had accidentally
swallowed a pin. Pain was complained of under the
breastbone, and Dr. Deichmuller, acting on the sug-
gestion acquired through the report of the above cases,
restricted the patient to the potato diet. Very shortly
afterward the pain disappeared from the chest and was
felt in the stomach. Six days later it appeared in the
right inguinal region ; two days subsequently, haviog
increased in severity, it was felt in the left inguinal
region, while in the evening of this day the foreign
body was evacuated with the faces.

It is hardly necessary for us to call attention to the
principles upon which this method is based. Potatoes,
as is well known, are composed of nearly twenty per
cent. of carbohydrates, eighty per cent. of the solids
being starch and cellulose. On account of this large
amount of carbohydrate, a great portion will resist
the action of the digestive juices. The cellulose and
other carbohydrates increasing greatly in volume from
imbibition with water, lead to an accumulation of an
immense amount of indigestible residue ; consequently
the intestinal tube is, throughout the entire time of
the administration of this food, filled with large masses
of non-absorbable matter. The folds of the intestine
become obliterated, and fixation of the foreign body in
the intestinal tube isthus avoided. It seems that from
five to nine days, or even longer, are required for the
evacuation of the foreign body, and in every case
which does not seem desperate, a trial of this sinple
plan of treatment should precede resort to gastrotomy.
In fact, at . the recent meeting of the Vienna Medicat
College, Prof. Billroth said that since the introduction
6f this procedure, gastrotomy for foreign bodies should
become an obsoléte operation.—Therapetitic Gazelie.
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AN IMPROVED AIR SHIP.
" An air ship designed to be completely under the con-
trol of the operator, and to be easily steered and pro-
pelled in any direction, with, on, or against the wind,
isshown in the accompanying illustration, and forms
the subject of a patent issued to Mr. Herman A. J.
Rieckert, of No. 124 Rivington Street, New York City.
The most prominent feature of the construction isa
balloon made in three compartments, the lower one
stiffened by a framework and supporting the sec-
ond compartment, on which is secured the third com-
partment, exposed to the action of the wind, and with
its edges attached to the framework. A closed basket,
the interior of which is partly shown, is supported on
the under side of the balloon,’and contains a motive
power, preferably in bicycle form, for operatingsidewise
flapping wings and central wings. A suction wheel is
mounted to rotate above the basket at its rear from the
motive power located in the basket, communicated
through a friction wheel, which can be readily thrown
into and out of contact with the suction wheel, whilea
propeller wheel is secured on the shaft of the friction
wheel, to be operated thereby. The steering device,
located in front of the basket, consists of a vertical
wing mounted to swing, and a disk wing pivoted on
the vertical wing, ropes extending into the basket for
operating the wings. Connected with the balloon is a
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in shape, while the outer wings are placed in an in-
clined position, and have an outer frame and a central
partition, between which and the sides of the frame
are slats, on which are secured strips of canvas. These
strips are bag shaped, the outer ends of each extending
under the next following slat, so that when the wings
move upward the bag parts of the canvas strips are
opened downward,and when the wings move downward
the bag parts are pressed up against the slats, whereby
the wings will operate with their full power on the
air. The central wings also have similarslats and can-
vas, and the arrangement is such that when the outer
wings move upward the inner ones move downward,
and vice versa. The balloon is also provided with the
usual device for letting out gas in case a rapid descent
is desirable, and it is designed that boats shall be se-
cured to the bottom of the basket to sustain the entire
device above water should it descend on a' lake or
ocean.

el
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Chance for Inventive Genius,

The State Grange of Illinois, through its executive
committee, headquarters at Joliet, offers $10,000 to
be paid to any one who.will invent a machine or de-
vice to attach to reapers that will bind wheat and oats
with straw.

Said device may work and twist its straw direct
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of infant life.. Hearing, therefore, is the only special
sense which is not active at this time. The child hears
by the third or fourth day. Taste and smell are senses
at first most active, but they are not differentiated.
Geeneral organic sensations of well-being or discomfort
are felt from the first ; but pain and pleasure, as men-
tal states, are not noted till at or near the second
month. '

The first sign of speech in the shape of utterance of
consonant sounds is heard in the latter part of the sec-
ond month ; these consonants being generally ‘‘m,”
“r?“g”ort.” Allthe movements of the eyes be-
come co-ordinate by the fourth month ; and by this
time the child begins to have the ‘‘feeling of self,”
<. e., he looks at his own hands, and looks at himself in
the mirror. The study of the child’s mind during the
first year shows conclusively that ideas develop and
reasoning processes occur before there is any know-
ledge of words or of language ; though it may be as-
sumed that the child thinks in symbols, visual or audi-
tory, which are clumsy equivalents for words. By the
end of the year the child begins to expressitself by
sounds, <. e., speech begins. The development of this
speech capacity is, according to Preyer, in accordance
with the development of the intellectual powers. By

the gnd of the second year the child’s power of speech
is practically acquired.

AN AIR SHIP WITH BALLOON DESIGNED TO BE READILY PROPELLED IN ANY DIRECTION.

filling receptacle, communicating with its three com-
partments, this receptacle having an inlet pipe adapted
to be connected with the gas supply, while three outlet
pipes lead to the compartments, and apertured slides
held in the receptacle control the inlet of gas and the
outlet of air. In the basket are wheels mounted to be
rotated by crank arms and treadles, an eccentric being
secured on the shaft of the central fly wheel, a rod ex-
tending upward from which is connected with a lever,
by which the suction wheel is operated, while the flap-
ping side and central wings are operated from the rod.
Combined with the main flywheel is a starting device,
consisting of a friction wheel adapted to engage the
periphery of the fiywheel, while the shaft on which the
friction wheel is secured carries a propeller wheel, its
~shaft having a pivotal bearing, with the free end of
which a lever is pivotally connected, to throw the bear-
ing up or down to alternately engage or disengage the
friction wheel. -

. The different compartments of the balloon are“sov-
ered with the usual material, preferably silk, and
the top compartment is made to shift and assunte dif-
-ferent positions according to the direction and strength
of the wind, our illustration showing its position at a
normal pressure of the wind or at a normal velocity of
the airship. A sidewise pressure of the wind causes
the top compartment to shift to the right or left, while
the central compartment is almost stationary, shifting
very little. On the under side of the lowest compart-
ment is a transverse offset directly above the propeller
wheel, the offset causing the air thrown out by the
propeller wheel to exert a pressure against the front
part of the lower compartment, so that the balloon
‘will rige more easily. The inner wings are rectangular

fromm the reaper, or it may be a separate machine
that will twist the straw and wind on large spools
that may be rereeled on smaller spools by the farmer
and set in place in the reaper when wanted. Said
money to be paid as soon as the device is proved to
be a success. Should more tlian one person claim the
above $10,000 on his invention, the committee reserve
the right tochoose the one that to them seems most
practical. The said patent to be issued for the use
and benefit of the Illinois State Grange and legally
transferred by the said patentee. This offer holds
good until July 8, 1889, and is signed by the following
officers of the Grange:
J. M. THOMPSON;
Master Illinois State Grange, Joliet, Ill.
J. R. SHAVER, Ottawa,
GEORGE R. TATE, Smithton,
J. H. VANARSDALE, Peoria,
Executive Committee.
—_— e ————
Growth of the Child’s Mind.

In the last volume of the ¥ Education Series,” on
“ The Development of the Intellect,” Mr. H. W. Brown
has presented a conspeetus of the observations of Pro-
fessor Preyer on the mind of the child. This conspec-
tus shows chronologically the gradual development of
the senses, intellect, and will of the growing child, and
presents in a condensed form the result of a great
number of careful observations. Many  of these re-
sults are already well known, but the presentation of
-them in a systematic and complete way has not hereto-
fore been done. .

! It i8 recorded that sensibility to light, touch, temn-

*ﬁﬂtu’re, smell, and taste are present on the first day
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Professor Preyer’s most striking and important con-
clusion, in his own opinion, is that the normal infant
can form concepts and perform logical operations with-
out the aid of words, or gestures, or symbols of any
kind. He also shows what was known before, that the
infant understands spoken language before he can pro-
duce the sounds he hears; and finally that the child,
before he begins to speak, forms all the sounds that
occur in his future speech. Professor Preyer thinks
that by his observations he ‘‘has bridged over the
only great gulf between the child and the brute ani-
mal.”

Thelearned professor does not believe in stimulating
the infant imagination by fairy stories or religious
myths; but he believes in “ Asop’s Fables,” and has
his son repeat one to him every morning. Such are
some of the advantages of being the son of a physi-
ologist.—Medical Record.

O
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‘Tabercular Meningitis.

An interesting note is taken from a paper by Dr.
Skeer, of Chicago, on the diagnosis of tubercular men-
ingitis. The symptom is *‘ a small circle which forms
in the iris near to and completely surrounding the pu-
pillary margin. At first it is very indistinet, and re-
sembles a wreath of white clouds, the edge of which ex-
tends at first to the free border of the iris. In from
twelve to thirty-six hours the whole margin of the iris
will be invelved, having become of a yellowish or whit-
ish brown color, and appearing irregular, thickened,
and somewhat granulated.” Dr. Skeer considers that
when in a case of cerebral meningitis the wreaths of
white clouds appear in the iris, the question of diagno-
sis is settled beyond a doubt.
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A SIREN FOR MEASURING VELOCITIES.
BY GEO. M. HOPKINS.

In this instrument advantage is taken of the well
known fact that for every tone a resonator may be pro-
vided that will respond to and re-enforce the vibrations
producing that tone. The length of a closed resonant
tube is one-fourth that of thesound wave to whichitre-
sponds. The length of an open resonant tube is one-half

Fig. 1.—DETERMINING SPEED BY RESONANCE.

that of the sound wave to which it responds. It is

obvious that a telescopic tube may be adjusted to re-|

spond to different pitches. Knowing the number of vi-
brations required per second to produce a certain
piteh, it is comparatively an easy matter to determine
the rate of any series of regular air vibrations by ad-
justing the tube to such a length as to cause it to re-
spond to the vibrations.

In Fig. 1 is shown a resonant tube supported over a
small fan wheel. The fan has ten blades, so that during
one revolution it sends ten puffs of air up the tube. By
gradually increasing the velocity of the fana speed will
be reached at which the tube yields a low but distinect
musical tone. If, for example, this tone corresponds to
middle ¢, it is known that 261 puffs of air are made in
the tube, and that since thereare ten blades to the fans,
the number of revolutions of the fan shaft must be
281 — 26'1 per second, or 1,566 revolutions per minute.

In Fig. 2 is illustrated a siren constructed on this
principle. The parts of this instrument are shown in
detail in Fig. 8. It consists of a circular casing contain-

ing arotary fan which drawsin air at the center and dis- |

charges it through an opening in the top of the casing.

The blades of the fan are arranged radially upon op-|

posite sides of the disk, and the fan is encircled by a
perforated rim, which fits the circular casing and acts as
a valve in controlling the escape of air. The perfora-
tions of the rim correspond in number and position
with the fan blades.
The discharge of

a socket for re-
ceiving a resona-
tor. The resona-
tor shown in Fig.
2 consists of a pair
of tubes made to
slide telescopical-
ly one within the
other, the inner
one being gradu-
ated to indicate
the different
lengths required
for different
pitches, and con-
sequently for dif-
ferent speeds. As
the fan revolves,
the air drawn in
through the holes
at the center of
the casing is
thrown outward by centrifugal force, thus maintaiping
a pressure of air at the periphery of the fan. The holes
‘in the rim of the fan allow the air to escape in regular
puffs, the frequeney of which depends upon the velocity
of the fan. These puffs produce sounds varying in pitch
and intensity with the speed of the fan, and the reso-

Fig. 3—DETAILS OF THE

nating tube re-enforces the particular note to which it is
tuned, so that when a speed is reached corresponding
with the adjustment of the tube, the fact is known by
the superior strength of that particular note. Any
change of speed may be detected by the lessening of
the intensity of the sound and the change of pitch.

The siren is shown in Fig. 4 in connection with
mechanism for driving it by hand. It is provided with
a revolution counter and with a trumpet-shaped reso-
nator. It is designed to be used in the same manner as
the siren of Cagniard Latour, and, like that instru-
ment, yields sounds under water.

<
<

Utility of Hobbies.

Said a gentleman who had seen much of human life
and was himself an enthusiastic student at threescore
years : ‘“ No man in this world can be happy without a
hobby.”

. With this as a text, another scholarly and amiable
hobby rider said, as an introduction to a lecture upon
his favorite study : ‘‘ Indeed, for diverting our minds
from the little crosses which we all have to bear, there
is no earthly solace so healing as a subject in which we
are intensely interested —something to which the
thoughts may at any moment recur when weary of the
suggestions we would escape.

“ When, in addition to being an innocent diversion,
ours is a useful study, we and our fellow-mortals are
alike gainers. The person who passes through life
without being an enthusiastic student of something
loses more than he can appreciate.

‘I emphasize the something, because nothing but
natural selection can decide what ought to be each per-
son’s field of- work. Nature is generous; the field is
the world. With one it may be rocks or ferns, with
another mosses or oaks; or leaving untamed nature
for applied science, it may be the steamn engine or the
telescope, the .field of language or the human form.
No person has a right to say : ‘My study is important,
and yours is useless.” Each man’s hobby is really for

©—>—&—
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him the most valuable addition he can make to his| ¥

own happiness, and the most precious contribution on
his part to the sum total of human felicity and gen-
eral knowledge.”"— Universal Tinker.
—_— -t ro————
What are the Thoughts of the Dying?

In the Société de Biologie, Feré affirmed that a dyidg
person in his last moments thinks of the chief events
of hislife. Personsresuscitated from drowning, epilep-
tics with grave attacks, persons dying and already un-
conscious, but momentarily brought back to conscious-
ness by ether injections to utter their last thoughts,
all acknowledge that their last thoughts revert to
momentous events of their life. Such an ether injec-
tion revives once more the normal disposition of
cerebral activity, already nearly extinguished, and it
might be possible at this moment to learn. of certain
important events of the past life. Brown-Sequard
mentions the remarkable fact that persons who, in
consequence of grave cerebral affections, have been
paralyzed for years, get back al once when dying their
sensibility, mobility, and intelligence. All such facts
clearly show that at the moment of dissolution import-
ant changes take place, reacting upon the composition
of the blood and the functions of the organs.— Wien.
Med. Zeitung.

h - l l
Japanese Gold Thread.

The above article, used in finer embroidery on ac-
count of its elegant luster, consists of a core of silk or
of wool and a spiral envelope of thin gilded paper.
The strip of paper is only two-fiftieths to three-fiftieths
of an inch wide, and therefore must be wound with the
greatest care. The thread thus wound is saturated

SIREN.

gold thread, these threads posséss the advantage of
greater flexibility and finer lustér. In this they equal
the beautiful gold thread of the middle ages, whose
manufaeture for a long time was a lost art, and was re-
cently discovered by microscopic investigation.—D. |.
Wollen-Gew, )
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Fig. 4—CENTRIFUGAL SIREN.

The Marriage of the Emperor of China.
The marriage of the Emperor of China took place at
Pekin on February 25. The ceremonies enjoined by
precedent appear to have been strictly followed. On
the 256th the marriage procession started from the pal-
ace at two o’clock in the afternoon, and wound its way
by circuitous streets to the residence of the bride. The
mouths of the streets and lanes in the line of the pro-
cession were barricaded with double rows of high mat-
ting, the streets had recently been repaired, and were
covered with yellow earth, and the houses along the
route were festocned
with red silk. Offi-
cials and Manchu
bannermen, in their
robes of office, lined
both sides of the
streets. The presents
to the bride had pre-
viously been sent to
her house. The pro-
céssion was headed
by four horsemen as
heralds, followed at
a short distance by a
large cavalcade of
horsemen led by the
t w o imperial com-
" missioners appointed
to escort the bride ;
then followed nine
pairs of white ponies
with yellow trap-
pings, two deep, led
by men, next two
large yellow satin
sedan chairs, with
eight bearers. These
were followed by a
huge crowd of ban-
nermen in large red
flowered robes, car-
rying lanterns, with
the character * felici-
ty” painted on them;
then came halber-
diers with large, round yellow silk fans or screens and
two closed silk umbrellas. Last of all came the phenix
chair in yellow satin for the bride, carried by sixteen
bearers, succeeded by groups of horsemen. At two
o’clock the following morning the procession returned
to the palace, carrying the bride and the two young
concubines. The Empress is said to be twenty-four
years of age, the Emperor being only eighteen, and the

Fig. 2.—SIREN FOR MEASURING
VELOCITIES.

concubines, who are two sisters, twelve and fourteen,
respectively. The streets were lighted with fixed lamps,
and the numerous bearers carried lanterns. There was
no musie. 'This is only the third time during the pres-
ent dynasty that the marriage of the Emperor has
taken place while he was on. the throne. A week later
on March 4, the Empress Dowager officially handed
over the reins of power to the Emperor.
—_—t e
Removal of Tattoo Marks,

The following method is recommended by M. Variot
in the Revue Scientifique: The skin is first covered
with a concentrated solution of tannin, and retattooed
with this in the parts to be cleared. Then an ordinary
nitrate of silver crayon is rubbed over these parts,
which become black by formation of tannate of silver
in the superficial layer of the dermis. Tannin powder
is sprinkled on the surface several tines a day for some
days to dry it. A
dark crust forms,
which loses color
in three or four
days, and, in a
fortnight or so,
comes away, leav-
ing a reddish scar,
free of tattoo
marks, and, in a
few months, little
noticeable. It is
well to do the
work in patches
about the size of
a five franc piece
at a time. The
person can then
go on with his
usual occupation.

—‘-Q"—q———

SEVENTEEN
year old locusts
are due in New
Jersey this sum-
mer, and Professer John B. Smith, the entomologist
of the State Scientific S¢hool at Rutgers College, New
Brunswick, is making arrangements to- secare a cowm-
plete record of their coming and going and of their
actions.while here, their numbers, size, etc. There
is no such record now, it is said.
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The Paris Exhibition—Table of Congresses.

Subject of Congress.

Date.

Name and Address of President.

Accidents to workmen
Advanced teaching.
Aeronautics. .
Agriculture.
Alcoholism. ...
Applied mechan
Architecture...... e

. Artistic proprietary .1ghts..
Assistance publique......
Baking. .. ..... ..... ........
. Bibliography of mathematical science
12. Care of the blind....... ...........
Celestial photography...... .
. Cheap dwellings.. .......c.ociiiuieiiiiinnennnnn s
. Chemistry.. ..ot ittt iiiiees ceriiaeaea,
16. Chronometry.......coeveeieieiineeneennns e
. COloMies. ..o ittt it e e
. Commerce and industry.........cccoeveeeniaen.oon.
. Co-operative BtOres. ..........cccecieenioeneaccanans
20. Criminal anthropology........ ..ciivveeiruirnnenn.
22 T 0 T2 1131517 RN
22. Dermatology and syphilography....................
23. EleCtricity ..oouviiien iiiiiiiiiiiiiiiiiniinananans
24. Ethnography...
25. Female work.............
26. Fire departments ..

27. Geography.............
28. Homeopathy.
29. Horticalture............oooviiieniiiiieannns s
30. Hydrology and climatology........c.c.oooviien ..o
81. Industrial proprietary rights........... ............
32. Legal medical science.............. eeseaea et
83. Literary societies...........cooviie civiie vanenn
34. Marine Work ... ..........iiiiiiiiiiiiiiiiiiea
35. Mental medical science........ e eeieee e
36. Meteorology..........covvuennnann. e e
87. Methods of construction ................. ........
88. Mines and metallurgy........ccooiienennnnn. .

39. Money......
40. Otology and laryngology......... ..ceeeu...
41, Participationin profits....................0 ool
42. Peace. .. .....iiiiiiii it ciieaeee
43, Periods of rest from work.
44. Pigeon training............
45. Photography..... .. . ..ottt iiiiiiiiiiie oa
46. Physical exercises in education.....................
47. Physiological psychology. .........................
48. Popular traditions......... ... ...oioiiiiiiiin..,
49. Prehistoric anthropology and archzology..........
50. Primary education............oooiiiiien iiinan..
51. Protection of monuments.... ...........cooiinnn.
52. Saving of life. ... .ooioiiiiiiiiiiiiiiiiiiiiiiaa.,
53. State aid in emigration.................. ...l
54. State intervention in labor contracts........... ....
55. State regulation of the price of food...............
56. Statistics . ....eiiiiiiiiii e
57. Stenography.... .
538. Share companies.............. ...ceiiiiiiiienenann
59. Technical commercial education....................
60. Therapeutics ...............cceveerinne cennn

6l. Unitication of time............. ... ...

62. Utilization of rivers..
63. Veterinary medicine..
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September 9 to 14
August 5 to 10
July 81 to August 3
July 3 to 81
July 29 to 31
September 16 to 21
June 19 to 22
July 25 to 31
July 28 to August 4
June 28 to July 2
July 16 to 26
August 5 to 8

June 26 to 28
July 29 to August 3
September 2 to 9

September 22 to 28
September 8 to 12
August 10 to 17
September 1 1o 7
August 5 to 10
August 24 to 31

August 27 and 28
August 6 to 12
August 21 to 23
August 16 to 21
October 3 to 10
August 3

June 17 to 27
October 7
August 5 to 10
September 19 to 25
September 9 to 14
September 2 to 11
September 11 to 14
September 16 to 21
July 16 to 19

July 81 to August 3
August 6 to 17
une 15
August 5 to 10

August 19 to 26
August 11 to 19
June 24 to 29
June 12 to 15

J ulyi t0 4
July 5 to 10

August 4 to 11
August 12 to 19
July 8 to 12
August 1 to 5

September 22 to 27
September 19 to 24
July 11 to 13
August 5

M. Linder, 38, Rue de Luxembourg, Paris.

M. Gréard, The Sorbonne, Paris.

M. Janssen, Observatoire de Meudon, Seine-et-Oise.
M. Méline, Palais Bourbon, Paris.

M. Bergeron, 157, Boulevard Haussmann, Paris.
M. Philips, 17, Rue des Marignan, Paris.

M. Bailly, 19, Boulevard Bonne-Nouvelle, Paris.
M. Meissonier, 131, Boulevard Malegherbes, Paris.
Dr, Roussel, 64, Rue des Mathurin«, Paris.

M. Cornet, 34, Rue de Rochechouart, Par:s.

M. Poincaré, 63, Rue Claude Bernha:d, Paris.

M. Marten, 56, Boulevard des Invalides, Paris.

M. Siegfried, 6, Rond-Point de Champs Elysées, Paris.

M. de Jonquiéres, 2, Avenue Bugeaud, Paris.
M. Barbey, 22, Rue du Regard, Paris.

M. Poirrier, 105, Rue Lafayette, Paris.

M. Clavel, 2, Rue de Bourgogne, Paris.

M. Brouardel, Ecole de Médicine, Paris.

Dr. David, 180, Boulevard St. Germain, Paris.
Dr. Hardy, 5, Boulevard Malesherbes, Paris.
M. Mascart, 176, Rue de I'Université, Paris.
M. Oppert, 2 Rue de Sfax, Paris.

ML Wolff, 18, Avenue Bosquet, Paris.

M. de Bizemont, 184, Boulevard St. Germain, Paris.
Dr. L. Simon, 5, Rue de la Tour des Dames, Paris.
M. Hardy, 4, Rue du Potager, Versailles.

M. Renon, Observatory du Parc, St. Maur, Seine.
M. Tesserenc de Bort, 82, Avenue Marceau, Paris.
Dr. Brouardel, Ecole de Médicine, Paris.

M. J. Simon, 10, P ace de la Madelaine, Paris.

M. Bernard, 43, Avenue du Trocadero, Paris.

Dr. Falret, 114, Rue du Bac, Paris.

M. Renon, Observatory de St. Maur, Seine.

M. Eiffel, 60, Rue Prony, Paris.

M. Castel, 144, Boulevard Raspail, Paris.

M. Magnin, The Bank, Paris.

Dr. Duplay, 2, Rue de Penthiévre, Paris,

M. Robert, 15, Rue de la Banque, Paris.

M. P.ssy, 8 Rue Labordére, Neuilly-sur-Seine.

M. Léon Say, 21, RuepFresnel, Paiis.

M. Janssen, Observatoire de Meudon, Seine-et-Oise,
M. Janssen, Observatoire de Meudon, Seine-et-Oise.
M. J. Simon, 10, Place de 1a Madelaine, Paris.

Dr. Charcot, 117, Boulevard St. Germain, Paris.

M. Ploix, Quai Malaquais, Paris.

M. de Quatrefages, 36, Geoffroy St. Hilaire, Paris.
M. Gréard, The Sorbonnue, Paris, -y

M. C. Garnier, 60, Boulevard St. Germain, Paris,
M. Lisborne, 3, Rue St. Vincent de Paul, Paris.

M. Donnat, 11, Rue Chardin, Paris.

M. F. Passy, 8, Rue Labordére, Neuilly-sur-Seine.

M. Levasseur, 26, Rue Monsieur-le-Prince, Paris.

M. Grosselin, Palais-Bourbon, Paris.

M, Larombiére, 16, Rue d’Assas, Paris.

M. Gréard, The Sorbonne, Paris.

Dr. Moutard-Martin, 186, Boulevard Haussmann, Paris.
M. Faye, 95, Avenue des Champs Elysées, Paris.

M. Guillemain, 55, Rue Bellechasse, Paris.

M. Chauveau, 10, Rue Jules J. anin, Paris.

M. Milne-Edwards, 57, Rue Cuvier, Paris.

Further information concerning these congresses can be obtained by applying to their respective presidents, whose addresses are given above.

The meetings will be held in buildings within the
limits of the exhibition, and detailed reports will be
published of the proceedings. Persons desiring to
take part in any of the congresses or conferences will
have to pay a small fee for becoming a member of the
particular class in the group with which he is inter-
ested.

As an illustration of the complete manner in which
it is intended the congress work shdll be carried out,
we give a suirmary of the electrical congress prepared
by the organizing committee; this congress was
authorized by a ministerial decree, dated July 16, 1888 ;
at the end of last year the committee had prepared its
programme, and completed all its preliminary work. It
has been decided that the congress shall open on
August 24 next, and shall last over a period of eight
days. The president of the commission is M. Mascart,
the vice-presidents are MM. Fontaine, Gariel, and
Lippmann ; the secretaries are MM. Hillariet, Hos-
pitalier, and De Nerville. Applications from all those
who desire to assist at the congress should be addressed
to the president, M. E. Mascart, 176 Rue de I'Univer-
sité, Paris; the amount of subseription will be 20 francs
=§4.

In a circular prepared by the commission itis pointed
out that the international electrical congress held in
Paris in 1881 had an importance the value of which
could not be exaggerated. The decisions arrived at
during that congress have been accepted all over the
world, alike by men of science and by manufacturers.
The Paris exhibition of 1889 suggests the necessity of a
similar reunion, not only on account of the vast pro-
gress that has been made in electrical science since 1881,
but also because many important problems which could
not then be solved can now be approached with con-
fidence on account of the great experience which has
been obtained during the last eight years. The follow-
ing programme has been drawn up by the commission
for this congress:

First Section ; Measurements.—Units ; recent inves-
tigations on the unit of resistance ; reports on electro-
magnetic and electro-static units ; new practical units ;
instruments for measuring electrical energy, currents,
resistances, electromotive force, capacity, induction
coefficients, magnetic field, ete.; practical standards of
current and electromotive force.

Second Section; Induction Machines. — Trans-
formers.—Distribution. Recent progress in the theory
and construction of generating and receiving machines ;
processes of automatic regulation; definitions and
measurements of efficiency ; comparisons between alter-
nating and continuous current machines ; transformers
for continuous and alternatﬁ]g currents ; mathemati-
calinvestigations; measurements of efficiency; compar-
ison of the two systems. Systems of distribution ;
canalization. Central stations; advantages and dis-

advantages attending the use of extremely high power
machines compared with that of an equivalent group
of small power machines ; reserve machines; advan-
tages and inconveniences of electrical and mechanical
connections between groups of machines.

Third Section; Electro-Chemistry.—Batteries and
accumulators. Different typesemployed in commerce ;
electromotive force, discharge, capacity, duration ;
cost price of electrical energy. Electrolysis; electro-
motive force necessary for commerical purposes ; elec-
trotyping ; strength of currents, composition of baths,
temperatures employed ; their influence on the quality
of depositions; separation and refining of metals.
Electro metallurgy ; electrical furnaces; electrical
welding. .

Fourth Section ; Lighting.—The lighting of dwell-
ings, workshops, and public thoroughfares; amount
of light necessary for each case ; measurement of light;
distribution and intensity of the sources employed;
comparison between the voltaic arc and incandescent
lamps ; high power incandescent lamps. Regulators;
means employed for reducing resistances and lamps.
Incandescent lamps ; new methods of manufacture ;
their efficiency and duration. Methods of working
central stations.

Fifth Section ; I. Telegraphy.—Use of machines for
the production of currents; installation, employment
and duration of underground lines; overhead lines;
apparatus for rapid transmission ; multiple telegraphy;
lightning conductors. II. Telephony. — Improve-
ments in telephones and microphones; batteries..
Establishment of lines ; effects of induction ; long dis-
tance teleplony. Organization of central stations;
commutators. Subsecription and public stations ; the
use of one line for several stations. Service regulations;
statistics and legislation. III. Miscellaneous Applica-
tions.—Electrical clocks; chronographs; recording ap-
paratus; signals; applications to military and naval
service and to public works ; earth currents.

Sixth Section ; Electro-Physiology.—Comparison of
effects obtained in the use of various medical ap-
paratus ; the necessity of defining the nature of cur-
rents employed. The nature of electrical phenomena
observed in living beings. The effect of continuous
and alternating current discharges upon animals.
Electrolysis of tissues; precautions to be taken in elec-
trical installations. *

Prospects for Steel Rails,

The latest rumor in steel rail circles is that steel rails
will be down to $25 before midsummer. The strongest
basis for that rumor is that two western Pennsylvania
mills are competing for trade, and that one is deter-
mined that the other shall not have business at $26.
The latest steel rail improvements have been gdopted

| by steel rail manufeoturarsto radues oast of g:jg@uaﬁon
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to the lowest point ever known, and as there is not
enough business to go around, those who ecan discount
quotations from one to two dollars per ton below others
will secure the first rush business. Nothing has as yet
been settled with reference to the talk of shutting
down for the summer. Heavy iron ore contracts are
being placed every day. Pig iron production has
not been curtailed in anysection of the country. Rail-

road companies have quietly undertaken to modify

freight rates to purchasers from furnaces. Bar mills
throughout the country are working but little over 60
per cent of their capacity, plate mills 70 per cent. Pipe
mills are booking a good many orders. The coal trade
is extremely dull, but there are signs of improvement.
Coke makers find it difficult to maintain prices under
the heavy output. There is a strong confidence that
in two or three weeks more a general improvement will
set in. Foreign iron and steel makers are quite active.
Marine engine building and ship building are brisk,
and companies doing such business are quite full of
work, and a better condition exists than has been
known for several years. Railroad building is not
being pushed with the accustomed energy, but railroad
promoters assert that, as soon as conditions warrant it,
renewed zeal will be manifested in not only the newer
sections of the country, but in the ‘older, in which
there is at present a superabundance of railway facili-
ties.— Railway Review.
—_———r—
Weak Hearts,

A weak heart seems to be decidedly more practically
inconvenient than a weak head. If a man or a woman
be a little feeble about the region of the brain, it
is generally of little moment. Sowme post or other
will be provided if the conduct be respectable ; and
lack of brains is too common to excite any particular
attention either in the person concerned or in those
about him. But a weak heart insists upon putting
itself in evidence at all sorts of convenient and incon-
venient times. If its possessor finds himself rather
late for his morning train, and makes a *‘ spurt” to re-
cover lost time, the exertion is usually followed by
such a ‘* bad quarter of an hour” that he resolves in "
future rather to lose a dozen trains than to risk tem-
porary suffocation or permanent syncope again. The
practical evils which are associated with a feeble heart
are innumerable, and will readily suggest themselves
to those who possess so unsatisfactory a pumping en-
gine. Weak hearts are by no means so common as is
often supposed. Many a man who thinks he has got
one is merely dyspeptic; many a woman owes her
symptoms to tight lacing or insufficient feeding. If the
dyspepsia be cured, or the tight lacing be dispensed
with, the symptoms of heart weakness will disappear.
Even when the heart is genuinely ‘‘ weak,” the weak-
ness is not always due to special disease of that organ.
It may be only part of a general weakness of the whole
system, which is easily curable. The late Sir Robert
Christison, one of the most eminent of British physi-
cians, used to smile at certain persons who were always
complaining of weak hearts. “ Gentlemen,” he would
say to his students when lecturing on digitalis, *‘ gen-
tlemen, the best tonic for a weak heart is a good brisk
walk.” Not a doubt of it. The majority of weak,
flabby hearts are weak and flabby because every other
muscle in the body is weak and flabby, and this gen-
eral weakness and flabbiness is due to want of vigorous
use. Exercise of the legs and back and arms gives ad-
ditional and much needed exercise to the heart, and
the heart grows strong by vigorous exercise exactly as
every other muscular organ does, for the heart is a
muscle. If a man has no organic disease of the heart,
no enlargement, and no functional disorder, plenty of
brisk walking, with occasional running, will soon dis-
pel his breathlessness and heart weakness, other things
being equal. The muscular inactivity of the modern
town man is the parent of more ill health than any
other single cause whatever.—Hospital.

Separating Minerals.

Mr. Carus-Wilson has devised an effective dry me-
thod for separating the denser minerals from sand. A
piece of cardboard about 2 ft. long is bent in the form
of a shoot or trough (it must not be allowed to break),
and held in this form by elastic bands at eitherend ;
this must then be held, or fixed, at an angle sufficiently
inclined to allow the sand to travel slowly down the
shoot on being gently tapped. A small quantity of the
sand to be treated is now placed at the head of the
trough, which is then tapped with the finger. When
the trough is tapped, the sand travels slowly down,
and in doing so the denser grains lag behind, forming
a dark mass in the rear of the stream ; this dark mass
increases as the sand flows on, and must be collected
and placed in a receptacle just the moment before the
last tap would cause it to fall off the trough. When a
sufficient quantity of this denser sand has been thus
collected, it should be placed in thelid of a cardboard
box (about 12 in. by 6 in.), and gently shaken to and
froat a slightly inclined angle, the mass being at the
same time gently blown upon with the breath. The
finer quartz grains will thus be blown away, and hard-
1y any but the denser grains will remain.
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Lowering the Freezing Point.

At arecent meeting of the Chemical Society, London,
a paper was read on the application of Raoult’s depres-
sion of melting point method to alloys, by Messrs.
C. T. Heycock and E. H. Neville.

As a result of some preliminary experiments on the
change in the solidifying point of tin caused by the ad-
dition of small quantitie of other metals, the authors
conclude that the dissolution of a metal in tin follows
the same laws as that of compounds in other solvents,

e.: 1. That the fall in temperature of the solidifying
point is directly proportional to the weight of metal
added ; and 2, that the fall of temperature is inversely
as the atomic (molecular ?) weight of the metal added.
‘With tin, copper, silver, cadmmium, lead, and mercury,
the dissolution of one atomic proportion in 100 atomie
proportions of tin caused a fall in temperature of the
solidifying point varying from 2:16° to 2'67°, with
aluminum a fall of 1'34°, and with antimony a rise of
2:0°,

In the discussion which followed the reading of
these papers, Professor Armstrong said that notwith-
standing the apparent regularity and simplicity of the
results, he was not prepared to accept them asin the
least degree final. There was not sufficient evidence
in his opinion that the effect observed was not in part
at least the outcome of a change in the molecular com-
position of the solvent. The results obtained by
Raoult’s methods were, he thought, comparable with
those obtained by determining the specific heats of
the elements. In the latter case the observations were
undoubtedly made with masses of molecules, which
probably were of varying degrees of atomic complexity,
and yet the results were found to be such as to justify
conclusions being drawn as to the relative magnitudes
of their fundamental. constituents—the atoms. In the
same way it was possible that the results obtained by
Raoult’s nethod by means of observations on the be-
havior of molecular complexes might afford the means
of deducing the relative magnitudes of the funda-
mental molecules comprising the complexes, but not of
the actual complexes operated with.

Mr. Crompton drew attention to Beckmann’s recent
experinents on the lowering of the freezing point.
These show that the true molecular weight was only
obtained when solutions were used the concentration
of which was allowed to vary only within certain nar-
row limits, and that if the solutions were too dilute the
molecular weight obtained from the lowering of the
freezing point was too low, while if the solutions were
too concentrated. it was too high. In some cases the
variation of the number obtained with the concentra-
tion was enormous.

Professor Carey Foster remarked that -much de-
pended on the definition given of a molecule, whether
it is defined as that smallest quantity capable of ex-
istence per se, or as that quantity which produces a
given effect in depressing vapor pressure, or freezing
point, ete. The two mganitudes were not necessarily
the same. The relation observed could hardly be ac-
cidental, yet he thought that the value obtained might
be a quantity connected with the molecular weighrt,
but not necessarily identical withit. Professor Ram-
say, in replying, said that substances in dilute solu-
tions must be regarded as in the gaseous state, their
molecules being so far distant from each other as not
to exert appreciable attraction on each other, and as oc-
cupying but a small portion of the space they inhabit.
It has long been argued that the molecular complexity
of the gases, hydrogen, oxyvgen, and nitrogen, must be
the same, inasmuch as these elements have equal co-
efficients of expansion within the widest limits of tem-
perature.

A similar argument applies to substances in dilute
solutions. It is much more probable that they have a
sinple and similar molecular structure than that the
molecules, if complex, dissociate to an equal extent on
equal rise of temperature, or on equal alteration of
concentration. As regards the empirical nature of
Raoult’s laws, it is paralleled by the empirical nature of
Boyle’s and Gay-Lussac’s laws—that is, such laws are
merely approximations to truth, and depend on the
fact that the molecules are sensibly beyond the sphere
of each other’s attraction, and themselves occupy
no appreciable space. Hence their inapplicability at
high concentrations.

Low Level Health Resorts.

Attention has lately been called by Dr. Lindsey to
the therapeutic value of regions below the sea level,
for asthmatical or consumptive patients, who there
have continuously higher atmospheric pressure than
at the sealevel. Excellent effects have been thus ob-
tained in the valley of Conchilla, near Los Angeles, in
California.about?273feet under the sea (barometric pres-
sure only about 7 mm. higher). The most noteworthy
place of the kind on the earth’s surface is probably the
Dead Sea district (—1289 feet), and the following are
some others: Lake Asal in East Africa (—639 feet), the
oasis of Araj in the desert of Lybia (—270 feet), the
Arroyo del Muerto in California (—230 feet), the oasis of
Siwah in Lyb:a (-—123 feet), the borders of the Caspian
(—86 feet?:

Srcientific Qmervican,

A SCIENTIFIC WILL-0-THE-WISP,
T. O'CONOR SLOANE, PH.P.

A very interesting experiment that illustrates the
phenomena of combustion, destructive distillation, and
the relative speciftic gravity of gases is illustrated in
the cut accompanying this article. . The experiment
depends upon the well known fact that an organic
substance containing hydrogen when heated to a high
temperature evolves gas. This is seen in the candle.
The body of the flame is composed of gas evolved by
destructive distillation from the organic material of
which the candle is composed. Thismaterial is melted
by the heat of the flane, is drawn by capillary action
into the wick, and is there heated to so high a degree
as to evolve a large amount of gas. A well known ex-
periment used to prove the presence of this gas con-
sists in lowering into the flame the end of a glass tube
held nearly vertical. The hot gas from the interior of
the flame rises through this and can be lighted at 1ts
top several inches distant from the flame.

There is a simpler way of showing it, which requires
still less apparatus. If a candle is lighted and allowed
to burn a few minutes, the wick becomes very hot. If
it is now blown out, enough heat will be present in
the wick and its contents to cause the evolution of
combustible vapor. It can be recognized by a white
column of vesicular matter rising like a fine mist from
the candle. If alighted match is held in this rising
column a few inches above the candle flame, the vapor
will ignite and will carry the flame down to the wick
with a quick flash, and the candle will be relighted. It
follows that, if the residual heat left in the wick is suffi-
cient for the evolution of this amount of gas, the far

A SCIENTIFIC WILL-O’-TH-WISP.

hotter flame acting on the same material must evolve
still more.

In the experiment shown in the cut some features of
the last described phenomenon are utilized to produce
what may be called a parlor will-o’-the-wisp or ignis-
fatuus. A wide mouthed bottle, such as a pickle or
preserve jar, is filled with carbonic acid gas. To do
this a quantity of sodium bicarbonate or bakingsoda
is placed in it and more acid is poured over the dry
salt as it lies on the bottom of the jar. Dilute sul-
phuric acid is  perhaps the best, but muriatic acid or
even vinegar may be used. A very rapid evolution of
gas begins, and in a few seconds the jar is filled and
overflowing. A candle should have previously been
attached to a piece of wire and should be lighted before
the acid is introduced. This will give it time to get
hot and into full combustion. The jar being filled with
gas, the candle is gently lowered into it. The flame
surrounding the wick is extinguished as it reaches and
is lowered down into the carbonic acid gas, but if all is
rightly managed, the flame will continue to burn on
the surface of the gas like a veritable tgnés-fatuus.
The residual heat of the wick and material absorbed
by it is sufficient to cause the evolution of a quantity
of gas. For several seconds this rises up through the
heavier carbonic acid gas, and burns upon its surface.
A faint cloud of vapor may sometimes be seen, which
indicates the ascending column.

After a few seconds the disconnected floating flame
disappears for want of nutriment. The candle may
now beremoved and relighted, and a variation upon
the experiment may be shown. It is again lowered
into the gas in the jar, and is extinguished, leav-
ing the same floating flame. But before the latter
expires the candle is steadily raised. As it reaches
the flame and emerges from the jar, it is lighted again,
and continues to burn as before. The flame that it
left behind it on the surface of the carbonic acid gas
acts like the match in the experiment last alluded to,
and relights the wick.

To perform the experiment successfully,the air of the
room must be very still and undisturbed. In place of
the candle a small glass jet - may be used connected
‘to a gas burner. The gas will rive from the jet im-
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mersed in the jar and will burn upon the surface as
in the case of the candle. But the experiment is not
as full or complete as when the candle is used, and
it is not easy 1o obtain so distinct and marked a
separation between the source of gas and the flame
when ordinary gas is employed.

40

Funeral of M. Chevreul,

The public funeral of M. Chevreul, which took place
in Paris, on April 13, was one of great splendor. This
was due in part, no doubt, to the interest excited by
M. Chevreul’s extraordinary age ; but it must also be
taken as a striking indication of the respect feltin
France for men who achieve eminence in science. In
front of the house in which M. Chevreul died, beside
the Jardin des Plantes, a tent was fitted up as a chapel,
and here the body was placed in state. The procession
to the Cathedral of Notre Dame was headed by a de-
tachment of police, who were followed by a platoon of
cuirassiers, the 103d Infantry Regiment, with flags, and
a band of ushers, carrying wreaths presented by the
stearine makers of France, the stearine iakers of
Lyons, the Friendly Society of Natives of Anjou, living
in Paris, and a large number of other public and
private bodies. Last of all came a wreath sent by the
Gobelin Works surrounded by a woolen fringe dyed
by M. Chevreul himself. The pall bearers were MM.
Fallieres, Minister of Public Instruction, Louis Passy,
President of the Society of Agriculture, Chaumeton,
President of the Students’ Association, Des Cloizeaux,
of the Academy of Sciences, Quatrefages, of the
Academy of Sciences, Chautewmnps, president of the.
Municipal Council of Paris, and Roy, manager of the
Society of Arts and Manufactures. Next came the
members of M. Chevreul’s family, grandchildren and
great-grandchildren ; and they were followed by the
representatives of the President of the Republie, by
several of the ministers, the presidents of the Senate
and the Chamber, and representatives of all the great
educational and scientific bodies and administrative
departments. At Notre Dame theere was an impressive
religious service. The interior of the church was hung
with black, and over the porch, which was also hung
with black, was a scroll bearing the dates ‘‘1786-1889.”
In the center of the choir was a catafalque resting on
gilver columns, and surmounted by a canopy with
bands of ermine. After the religious ceremony, the
body was removed to L'Hay, and interred in the family
vault. In compliance with M. Chevreul’s last wishes,
no speech was made over his grave.

PP WO

The New Subway, London.

A paper was read lately before the Junior Engineer-
ing Society, London, by Mr. W. T. Dunn, hon. secre-
tary, on ‘“ The Southwark and City of London Sub-
way,” in connection with which a visit took place to
the works of the undertaking, permission having been
granted by Mr. J. H. Greathead, the engineer. En-
trance was obtained to the underground workingsat
the New Street station of the line, Kennington Park
road, the visitors being accompanied by Mr. Basil
Mott, resident engineer, who explained the construec-
tion of the workings, the position and proposed fittings
of the platforms, and arrangements for entrance and
exit, and the general manner in which the work at
present completed had been carried out. The party
then proceeded for a short distance along the down
tunnel cityward, afterward passing through a con-
necting passage into the up tunnel. From thence
they passed to the section of the tunnel leading in the
direction of Kennington, and during their progress the
method of constructing the tunnel was fully seen and
explained, the principal features of interest being the
boring shield, worked by hydraulic rams, the manner
of fixing the segments of the cast iron tunnel lining,
and the apparatus employed for injecting the cement
grouting under air pressure.

——- o

The Great San Diego Flume.

It is claimed that the recently completed San Diego
flume, described in the SCIENTIFIC AMERICAN of Oec-
tober 27, 1888, is the most stupendous ever constructed
in the world, being only a little short of thirty-six
miles long. An idea of the gigantic character of the
work may be obtained from the fact that the amount
of luinber consumed was more than nine millions of
feet, or, allowing the very considerable yield of 1,000
feet to each tree, not less than 9,000 trees were required.
In the course of the flume there are some 315 trestles,
the longest of these being 1,700 feet in length, eighty-
five feet high, and containing one-quarter of a million
feet of lumber. Another trestle is of the same height,
and 1,200 feet long, the main timbers used in both of
these being ten by ten and eight by eight, being put
together on the ground and raised to their position by
horse power. The nuinber of tunnels in the course of
the flume is eight, the longest of which is 2,100 feet, the
tunnels being in size six by six feet, with convex-shaped
roofing ; each mile of the flume required an average. of
one-fourth of a million feet of lumber for its construec:
tion, and the redwood used entirely in the box is two
inches in thickness throughout,
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- RECENTLY PATENTED INVENTIONS.
Railway Appliances.

CAR CouPLIiNG. —Robert L. Breth,
New Washington, Pa. This invention provides a
coupling gate and a detachable frame adapted to be
placed over a drawhead, in which a rubber buffer is
fitted, there being a coupling hook and a lifting lever
for the gate, the device being applicable to ordinarily
constructed drawheads, and obviating the necessity of
train hands going between the cars.

CAR CoUuPLING.—Alexander H. Grant,
Hobart, N. Y. This is a construction by means of
which the coupling pin may be held up in position for
coupling, may be antomatically coupled by the action
of the link, will be prevented from jumping out of its
seat, and will not become bent, and with whlch also
high and low cars may be coupled.

Electrical.

TELEGRAPH SOUNDER.—Frank L. Van
Epps, Hudson, Mich. Combined with the armature
lever and the standard, having registering curved re-
cesses on their lower and upper surfaces, is a roller
bearing piece in the recesses, whereby the bearing of
the armature lever will be non-adjustable, and the wear
of the armature lever will be automatically taken up.

Mechanical,

WORKE REST FOR BENCHES. — Alex-
ander Watson, Brookline, Mass. This is an adjustable
rest especially designed for use with wood-working
machines, being a simple device for effectively sup-
porting the back end of work at the face of the bench,
while net protruding to tear or injure the work-
man’s clothes, and one which can be readily adjusted
and locked at any required position to support work of
different dimensions.

FEEDER FOR BAND SAws.—Abram B.
Springstead, Kalamazoo, Mich. This iuvention re-
lates to means for gauging and feeding the work, af-
fording a convenient device for attachment to the
work table, whereby annular or wheel segments of any
desired radius may be readily cut from the stuff
worked, and the ends of the stuff rounded to any
desired curve.

GIN SAW CLEANER.—George P. Mel-
chior, Bellevue, Miss. This cleaner consists of a shaft
having a series of disks, and formed with peripheries
of reduced thickness provided with laterally projecting
rings of brushes, being an attachment permitting the
gin to operate upon wet or d mp cotton without clog-
ging the saws and ribs and without injuring or napping
the lint,

SPRING MOTOR. — Annie W. Pearce,
,:Greenwood S. C. This motor consists of a casing in
. which spring-actuated geai'ing is mounted, one of the

gear shafts projecting at each side of the casing and
having a disk with arms adapted to detachably connect
the motor with the drive wheel of the machine to be
driven, the device being adapted for use with sewing
machines, dentists’ and jewelers' drills, etc.

Ml-eelianéous;

. OVEN THERMOMETER.—John C. Voss,
El Pago, Texas. Combined with a spindle having a
lever and an index or pointer is a compound bar
secured at one end and bearing at its free end against
one side of the lever, the device affording an instru-
ment for indicating the temperature of an oven, so that
the fire may be regulated for different articles.

MECHANICAL TELEPHONE. — William
W. Nichols, New York City. Diverging or radial flat
metal plates are combined with the diaphragm, and
held nnder constant tension in contact therewith by the

line wire, to distribute. the vibrations and relieve the |

diaphragm of strain, the line wire connection being
made by a button resting centrally on the plates, a
small stud or shank of the button passing centrally
through the diaphragm.

WATERPROOFING STRAW GOODS. —
Runyon Pyatt, Jr., New York City. This invention
consists in a process of treating the goods to a bath of
resin dissolved in water and sal soda, drying them, and
neutralizing the effect of the alkaline solution by an
acid bath, the process preserving the natural color and
imparting a substantial body to the goods.

FisHiNgG NET FRAMES. —John G.
Landman, Brooklyn, N. Y. This inventionrelates to a
hinge-screw coupling adapted more particularly for
securing a collapsible scalp net frame to a handle, pre-
ferably by a ferrule, and in distended condition for use,
the device being aleo applicable for coupling and hold-
ing firmly ot.her collapsible structures.

FLouRr BoLT.—John Johnston, Neenah,
Wis. This invention provides for the movement of the
sieve in any desired direction, and for it to be carried to
and fro elliptically by means of shafts, while the
hanger connections provide for a proper adjustment of
the sieve frame, and by adjustablylconnecting the crank
pins the path through which the sieve is carried may be
varied according to the requirements of the material to
operate on. In a further patent the same inventor
shows a shaking bolt having some of the same general
features, with a swinging hopper apron or plate, and

with different means for-suspending and adjusting the |

apron or plate, and imparting a circular or elliptical
movement to the sleeve.

VEHICLE WHEEL. — John O. Leck,
Glen Elder, Kansas. - Clips are secured on the ap-
Pproaching ends of the felly sections, with spaced tecth
adapted to interlock when brought together, with a
wedge fasténing, whereby the tire, should it become
lodsened, can be set without heating or shrinking, and
without removing the tire from the wheel.

Dopa. FOorR LoGg CARS. — Robert J.
Thompsor, Grandin, Mo. Combined with the bolster

or cross beam o( the loz carrier are dogs pivoted near

the opposiie énds of the besim, push bars being con.
nected at one end to the dogs, and toggle levers con-
uecbedat&cirmnarendn to the push ban.thhm
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operating lever with the pivote'd ends of the togglel
levers, whereby the logs may be retained in position
and expeditiously released.

WaeoN END GATE. — William R.
‘Watt, Somerville, Tenn. This is a simple'and durable
fastening for locking the end gate, the invention con-
sisting of a shaft mounted to turn and slide in the end
gate and having a fixed head adapted to engage a
recess in the cleat holding the end gate.

WaeoN BED.—This invention, also by
the above inventor, consists of Le.shaped metallic
cleats secured to each side of the wagon bed and form-
ing a guxdeway for the end gate, the cleats each having
at its outer end a bolt passing through the bed proper,
and a nut screwing on tke lower end of each bolt
and against the under s.de of the bed bottom.

HOISTING ATTACHMENT. —John F.
Schultz, New York City, This invention relates to an
apparatus for loading barrels or boxes of ashes or
garbage into coilecting vehicles, providing therefor an
elevator attachment capable of being transformed into
sideboards and an extra tailboard, when not in use as a
hoisting device, to form an extension of the vehicle
body, and prevent its contents from falling off.

SCAFFOLDING. — Adolph Bitterly,
Ottawa, I1l. This scaffold ismade with two triangular
legs or frames, having cross rods between their ends and
removable bolts at their adjacent narrow ends, with
other novel features, the construction being adapted
for building chimneys, plastering, painting, etc., while
being easily set up or taken down and packed in small
space.

BAe¢ HOLDER. — Frank A. Brown,
Angelica, N. ¥. This is a holder for bags while being
filled, and is made of wires bent to form two outwardly
and d8wnwardly projecting side arms, termigating in
hooks, and twisted aud bent ir: the rear, forming loops,
with a back having upper and lower extensions, the
device being supported in position simply by hanging
it upon a nail or the edge of a bin.

HiNGED HANDLE.—Jacob Gerstle, Port-
land, Oregon. This invention provides a hinged handle
designed for attachment to frying pans and other
culinary vessels, the handle being adapted to fold down
in compact form when the vessel is not in use, while it
can be opened outand held in rigid position by a simple
movement of a sliding fastener.
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The charge for Insertion under this head is One Dollar
a line yor each insertion ; about eight words to a line.
Advertisements must be received at publication office
as early as Thursday mmorning to appear in next issue.

‘Wanted—A young practical machinist, with some
technical schooling and experiénce in building textile
machinery, especially woolen cards, to take full charge
of a machine shop. Good position and salary guaranteed
to the right man. Address B. Z., 34 Post Qffice, Phila-

- delphia, Pa.

Model engine castings for sale. Send for circular.
Lowell Model Co., 170 Merrimack St., Lowell, Mass.

Special facilities for manufacturing light machinery,
hardware, and novelties. Stamping, presswork, punches,
dies, and special Ltools. Correspondence invited. Rocka-
way Manuf. Co., 3 E. 14th St., New York.

Walrus leather, hippopotamus, giraffe, elephant, and
buffalo for polishing. Greene, Tweed & Co., New York.

For the best Hoisting Engine for all kinds of work,
address J. 8. Mundy, Newark, N. J.

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

Engineers wanted to send their addresses and receive
free a 25 cent book, * Hints and Suggestions for Steam
Users.” Lord & Co., 118. 9th St., Philadelphia, Pa.

Steel name stamps (1-16, 3-32, or 1§ in. letters), 15c.
per letter. F. A.8ackmann, 16 Huron St., Cleveland, O.

For the latest improved diamond prospecting drills,
address the M. C. Bullock Mfg. Co., Chicago, 11l.

For best casehardening material, address The Rogers
& Hubbard Co., Middletown, Conn. Send for circular.

Water purification for cities, manufacturers, and
private users. The only successful legitimate system.
Hyatt Pure Witer Co., 16,18 & 20Cortlandt St., New York.
Ball Engine.
Automatic cut-off. Ball Engine Co., Erie, Pa.

Presses & Dies. Ferracute Mach. Co., Bridgeton, N.J.

The Holly Manufacturing Co., of Lockport, N. Y.,
will send their pamphlet, describing water works ma-
chinery, and containing reports of tests, on application,

Screw machines, milling machines, and drill presses.
E. E. Garvin & Co., I.aight and Canal Streets, New York.

Perforated zinc, iron, and steel for threshing ma-
chines. The Robert Aitcheson Perforated Metal Co.,
Chicago. Ill.

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

Steam Hammers, Improved Hydraulic Jacks, and Tube
Expanders. R. Dudgeon, 24 Columbia St., New York.

Friction Clutch Pulleys. The D. Frisbie Co., N.Y. city.

‘“How to Keep Boilers Clean.”” Send your address
forfree 9 p. book. Jas.C. Hotchkiss, 120 Liberty St., N. Y.

The best Oqffee roasters, coolers, stoners, separators,
polishers, scourers, glossing apparatus. milling and
peaberry machines: also rice and macaroni machinery,
are built by The Hungerford Co., Broad and Front Sts.,
N.Y.

Lathee for cutting irregular forms. Handle and spoke
lathes. I. E. Merritt Co., Lockport, N. Y.

Blake’s belt studs. The strongest fastening for leather
and rubber belts. Greene, Tweed & Co., New York.

Six perfect fitting shirts to order, $7.50. Delivered
anywhere. Perfect Clothing Co., N. Yori. P.O. box 2638.

For steel castings of best quality, write the Buffalo
Steel Foundry, Buffalo, N. Y.

8plit Pulleys at low prices, and of same strength and
appearance as Whole Pulleys. Yocom & Son’s Shafting

Works, Drinker St., Philadelphia, Pa.

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

HINTS TO CORRESPONDENTS.

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

References to former articles or answers should

give date of paper and page 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 re%ly 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 oftice. Price 10 cents each.
Booksreferred to promptly supplied on receipt of

price.

Minerals sent for examination should be distinctly
marked or labeled.

872) E. T. W. asks for the receipt for
marbleizing glass. A. It may be done by painting or
by picking up color from the surface of water. For
full description we refer you to articles on marbleiz-
ing wood and paper in Spons® Workshop Receipts, 18t
series, which we can supply for $2.

(873) W. 1. L. writes : I wish to contact
zinc with glass to bear considerable pull without part-
ing. Can you suggest an inexpensive cement, compo-
gition, orany substance that will answer the purpose?
A. Many receipts are given; 1 pound of shellac dissolved
in 1pint alcobol, with one-twentieth its volume of a so-
lution of gutta percha in bisulphide of carbon, will dry
quickly. A slow-drying one may be made thus: 2 ounces
thick glue solution, 1 ounce linseed oil varnish or 34
ounce Venice turpentine ; boil together.

(8M) A. F. J. asks how to find the
length of a chord when the length of the arc and radius
isgiven. I want to put 16 -piecés tegether to form a
circle of 20 feet dismeter.
sine, and what will be the factorsof the previous exam-
ple? A. The best way is to do it by & table of circular
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‘inches.

Also how:to find the versed-

functions. Thus ¢ circle=%¢= °. . Twice the
sine of one-half this angle is the chord; in your problem
it must be multiplied by the radius, 10 feet, giving 45
The cosine of one-half of the angle subtracted
from the radius gives the versed sine, in your case 48
inches.

(875) C. W. S. asks how many foot
pounds are obtained by the explosion of onepound of
hydrogen gas mixed with the right proportion of air,
also how many mixed with pure oxygen. A. One
pound of hydrogen gas combining with eight pounds of
oxygen gas will liberate 34,170 (Centigrade degrees) heat
units. This multiplied by 1403 (pound degree Centi-
grade equivalent in foot pounds) gives 47,940,510 foot
pounds. A small reduction must be made in practice
for the heat absorbed in heating the nine pounds
of steam produced. The result for air will be nearly
the same.

876) E. K. asks (1) what to use to dis-
solve boracic acid 8o as to make a concentrated solution
of it, to use when cold, which will not precipitate. I
want to use as anti-oxidizing soldering solution for
gold. They have some way of dissolving it without
using hot water, because it reprecipitates. A. Use hot
glycerine or alcohol. 2. What is the best analytical
qualitative chemistry, that is, for all around work?
A. Werecommend ‘“ Manual of Qualitative Chemical
Analysis,” by C. R. Fresenius, $4. 3. Can you furnish
me with a watch maker’s manual? A. We can supply
you with Saunier’s * Watchmaker’s Hand Book,” $3.50
also Saunier’s *“ ModernHorology,” $16.

(877) Punjabee asks: 1. What shonld
be the dimensions of an electricmagnetso thatit would
attract and pull through a space of 14 inch or 3¢ inch
a weight of about 150 pounds? What size and weight
of covered wire should be wound on the magnet? A.
In the ScIENTIFIC AMERICAN, No. 19, current volume,
page 291, you will find a description of such a magnetas
yourequire. 2. How many pairs of zincs and carbons,
each 14 in. diameter by 6 inches long, all fixed close to-
gether without touching, and connected in series, and
the whole immersed in a large vessel containing the or-
dinary bichromate solution, would operate the above
magnet? A. Your proposed arrangement of battery
is not advisable, better make 6 or 8 separate cells, each
having a plate of zinc 83 x 8 inches and two carbon
plates of the same size, or in lieu of the carbon plates
use 10 or 12 carbon rods such as you describe. 3. I
have a big horseshoe magnet (compound) built up
of 8 plates each 11§ inch by 14 inch. This magnet
has lost its virtue through having been thrown to one
side in a large store, and 8o neglected for some years.
A little of its attractive power remains,but is very feeble.
How could I make it regain its power? I have notthe
means of going through the ordinary magnetizing pro-
cess, but I could get the use of a large dynamo, which
lights our workshop, if it wonld answer the purpose.
This you could please let me know, and how to go about
it? A. You canremagnetize your magnet by placing its
poles in contact with the poles of the electro-maghet be-
fore referred to.

(878) A.B. asks: 1. What weight would

field magnets of motor in SUPPLEMENT, No. 641, be

‘capable of sustaining if used as an electro-magnet, with

same current as required to run motor? A. It depends
upon the amonnt of current used. With 6 cells of plung-
ing bichromate battery it would probably support 100
pounds. 2. How can I make an induction coil give a
direct current? A. By arranginga commutator to cor-
rect the currents as they are discharged from the coil.
3. Is the commautator onlynecessary for reversing and
stopping the current of the induction coil? A. No in-
duction can take place with a continuous current. 4.
Would a ridge of wood left in the center (where
secondary is divided) of the spool answer the purpose
of the insulating material? It would be easier winding,
I think. A. It would answer the purpose if boiled
in parafiine or wax. 5. [ have pound and a half of
size wire inclosed. Please state if it will answer pur-
pose of secondary coil. A. Your wire will answer, but
it is rather coarse. 6. Please give me the address of
some reliable electrical supply company. A. Consult
our advertising columns for dealers in electrical sup-
plies.

(879) Interested writes: 1. 1 have a gold
ring which has been near sulphur; the latter darkened
the ring, in the engraving particularly so. What shall
I do torestore it to former color without injuring stone,
which is a cut * tiger'seye *? A. Polish with a brush,
using whiting, soap, and water. 2. Is there any simple
preparation that can be put on a photographic proof to
prevent its fading? A. Soak in solution of hyposul-
phite of soda. It should properly be toned, but is gen-
erally not dark enough to give good results. Many
formulze for toning have been given in our columns and
in the SCIENTIFIC AMERICAN SUPPLEMENT. 3. I had a
receipt for silver ink, but cannot find it. Can you give
formula [for same? A. Rub up silver leaf or eilver
bronze powder with honey and water.

880) EE. M. writes: I have made a
Wimshurst machine, described in SuppPLEMENT,  No.
548, which works splendidly, but the cement in setting
cracked the glass; could you give me a formula for a
satisfactory cement? A. Use the same cement, but in-
terpose a piece of thin leather between the glass and its
sapport. The leather should not be saturated with the
cement, as it would when hardened render the leather
very rigid.

(881) E. S.—You can run the dynamo
described in SUPPLEMENT, No. 600, by means of horse
power, by charging a storage battery, provided you are
able to keep up a moderately even speed. It will take
about 5 or 6 hours to charge the battery. For informa-
tion on secondary batteries we refer you to Reynier’s
Voltaic Accumulators, price $3.

(882) N. T. G. asks (1) what ingredients
compose the liquid ink eraser used for erasing blots, etc.,
frompaper. Itis used with acamel’shairbrush, and
consists of one or more kinds of acid. A. We do not
know the particular eraser you refer to, but yoan can
thus use a solution of oxalic acid in water, removing
the liquid from paper with a blott&- \and making one.
or two applications. 2. A recelpt rp wmaking solder,
that we find sold by agents thrqiﬁ: country, for,
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home use. The solder is melted with a common match.
A. The fusible metal solder sold by peddlers is made
with 50 parts tin, 25 parts lead, 25 bismuth.

(883) A. J. R. asks: What is the cheap-
est way to transmit 5 horse power 150 feet, o use it
cutting feed to fill a silo? I use it but a few days each
year. A. For only temporary use the cheapest means
of transmission is by a rope 34 inch or 1inch(a tow
line) running over grooved pulleys 3 or 4 fcet in diame-
ter. The pulleys may be made of pine wood and
clamped to the driving shaft and to the machine shaft.
‘When not in use the rope can be taken off and stored
safe from the weather.

884) J. W. B. —Stains on a ceiling
should be carefully scraped enough to take off the old
whitewash, and washed with clean water before re-
whitewashing. Then whitewash with good white lime
water with a little white glue dissolved in the water.
An ounce of glue to a pail of whitewash is sufficient.

(885) C. W. G. writes: I have a griddle
which I clean every morning with sapolio and & scrub-
bing brush, rubbing 15 to 20 minutes. The face is full
of small ridges left from the grindstone. What can I
use that will give it a smooth face? A. Rub the metal
with a piece of leather wet with flour of emery and
water, and finish with ground pumice stone on a cloth.

(886) J. E. L. writes: Will you let us
know of a simple method of preparing chloride of silver,
and how the powdered form is changed into a solid that
can be moulded? A. Dissolve silver coin in nitric
acid, warm the solution, and add hydrochloric acid and
filter. The solid matter is chloride of silver. The fil-
tration should be done in a room as near dark as possi-
ble. Allowittodryin the dark. When all moisture
has evaporated, it can be melted at a low red heat and
cast into any desired shape in a mould. The mould
may be of various materials, iron,clay, or even paste-
board if the heat is kept low.

(887 F. 8. M. asks: Would a plunge
battery of four cells, with a capacity of 114 quarts of
fluid per cell, and with zincs and carbons 5X6 inches,
furnish any more power to run a motor if changed into
a battery of eight cells of half the size per cell? What
is the best way of connecting up the cells to getthe
most power? A. The proper arrangement of the cells
depends on the motor used. The four cells arranged
in series should work an ordinary small motor very
nicely. Do not divide the plates and produce the eight
cell battery. Procure a low resistance (1 to 2 ohms)
motor and use the larger cells.

(888) C. E. P. asks how and by what
process I can extract aluminum from theclay. Iama
miner, and we run off large quantities of clay, and I
might at the same time save the aluaminum with perhaps
a small extra expense. A. Aluminum can be extracted
from clay by the use of metallic sodium or by the elec-
tric furnace. There is no way practicable for you, as it
is an expensive and difficult operation and only availa-
ble for experienced chemists. Richards on Aluminum
gives details of processes; this we can supply for $2.50
by mail.

(889) R. M. P.—Ordinary house refriger-
ators use about 200 pounds of ice per week more or less.
The drainage is through a half inch pipesealed.. For a
ten or twenty thousand pound refrigerator a 2 inch pipe
with seal is large enough. There is nothing suitable for
the inside of refrigerators but metal, which may be zinc
or galvanized iron, of which a defiector and drip trough
may.be made to catch the water of condensation falling
from the bottom of the ice chamber.

(890) W. D. M.—The force of the tidal
motion on the fiow and ebb are contrary -and balance
each other. There is no known change in the earth’sro-
tation from tidal causes.

(891) F. McF. —Violip varnish: Dis-
solve 12 parts sandarac, 6 parts shellac, 6 parts mastic,
3 parts elemi gum, in 150 parts alcohol. Warm when
dissolved and add 6 parts Venice turpentine. Color to
match the old varnish with Brazil wood and dragon’s
blood gum.

(892) H. M. writes: In forcing water
through a hose will the pressure be the same at the dis-
charge end as at the pump end? A. The pressure will
not be as much at the discharge end of the hose as at
the pump. The motion of the water through the hose
causes friction, which retards the flow. When the end
of the hose is closed, and with no movement of the
water, the pressure is alike at both ends on the same
level,

(893) O. A. P.—For a colorless lacquer
dissolve bleached shellac in pure alcohol, settle and de-
cant. Make the lacquer werythin. The usual lacquer
for brass is made with ordinary shellac and alcohol
made very thin, settled and decanted.

894) E. D. asks: Will men peddling
ink stands on commission have to paya city or borough
ficense or tax? A. Many towns or counties require
peddlers to take out license. In some States, a State
license is enforced, though this has been the subject of
many suits, and has been declared unconstitutional
except as a police regulation enforced alike upon citi-
zens of the same and other States,

(895) F. R. asks the ingredients used,
and in what proportion, in making hard oil finigh. A.
Hard linseed oil varnish is made with 750 parts linseed
oil boiled with 150 parts litharge and 90 parts pulverized
minium. Boil until it tarns brown, then add 500 parts
pulverized amber melted in 60 parts linseed oil. Boil
and stir for a few minutes, cool, settle, and decant the
clear varnish.

(896) J. H. A. asks: What is the compo-
sition of the skin colored material which dentists use in
making artificial teeth? 'A. Pink celluloid or xylonite.
See SCIENTIFIC AMERICAN SUPPLEMENT, No. 227,

(897) J. B. S.—The height of the atmo-
sphere is supposed to be about 50 miles. It is not posi-
tively known. The highest point jet attained by a
‘balloonis about § miles. The thinnest sheet copper
that is made is about 0°007 inch thick (33 wire gaunge)
and weighs 2'88 pounds to & square yard. Its breaking
atrain is about 288 nounds to ¢ne inch width,

(898) F. G. D.—Steel springs are tem-
pered in oil and reheated with oil on the surface until
the oil blazes, thencool in 01l. See SCIENTIFIC AMERI-
CAN SUPPLEMENT, No. 20, * How to Make and Temper
Springs.”

(899) A. P. asks: Isit possible to hatch
13 perfect chickens from 11 eggs? A. Yes. Twin
chicks are occasionally. brought out.. They generally
die yonng.

(900) J. A. S. asks whether there is any
chemical known that can disguise the smell of kerosene
and not impair its action as a washing agent in the
boiling of clothes. A. No suchagent is known. Kero-
sene can be subjected to additional purification withi
bichromate of potash and sulphuric acid.

(901) C. T. E. writes: 1. I spilled some
kind of chemical upon some cloth goods (probably sul-
phuric acid) which left a vermilion stain. I applied
some Indiaink and succeeded in removing the red color,
but left a shiny spot which showed through the ink,
the chemical leaving a glaze. Is there anything I could
use to remove the greasy-looking glaze so produced?
A. Wash the spot with ammonia and water. 2. What
will bleach out an ordinary finished photograph, leaving
ink lines' which have been drawn over the -picture?
What is a silver print? ~ A. Solution of mercuric
chloride (corrosive sublimate).

902) C. G.  asks: 1. Is black a color?
If it is not, how is it proved? A. Black is the absence
of colors. This is evident, because when light, the
source of all colors, is withdrawn, the eye is affected by
blackness. See SCIENTIFIC AMERICAN, vol. 56, p. 137,
2. Is there anything that if you put it on your bait
while fishing, will draw the fish? If so, what is it? A.
‘We know of nothing that has any real value for this
purpose. 3. What is smallage? A. A name for celery
(A pium graveoleus).

(903) H. J. 8. asks (1) how to make a
liquid that will oxidize silver a glossy black by dipping
small silver articles in the liquid. A. Use a solution
of sulphide of potassium; polish metal before, and rub

with a soft rag or chawmois after immersion. 2. How to.

make & liquid that will oxidize copper or oroide by dip-
ping, to imitate bronze? A. Use the same bath, but
have it quite dilute. If for outside work simply oil with
olive dil, and let the weather do the rest.

(904) M. H. & Co. ask for a recipe for
making artificial cider. A. We give two formulas : a
25 gallons soft water, 2 poundstartaricacid, 25 pounds
dark brown sugar, 1 pint yeast. Pat in a clean cask
with the bung out, and after24 hours stir them well to-
gether, Add 3 gallons spirits, bung up the cask, and
leuve for 48 hours. b. Water 100 gallons, honey 5 gal-
lons, powdered catechu 3 ounces, alum 5 ounces, yeast
2 pints. Ferment for 15 days in a warm place, in sun
if possible, then add bitter almonds 14 pound, cloves 14
pound, burned sugar 2 pounds, whisky 3 gallons. If too
sharp add honey or sugar, if too sweet add tartaricacid.

(905) H. P. B. asks (1) whether Portland
cement of plaster of Paris:Would not &6 (for lght work)

in making the gas furnace described in ScIENTIFIC)

AMERICAN of May 4, 1889, page 279. A. Nothing is a
good substitute; try to get pipe clay at the drug store;
try mixing wood or coal ashes and sand with as little
Portland cement as will hold it together. 2. Which of
the previously named substances would give the best
result,as clay;is not available? A. Of the two, Portland
cement is the best and may answer for low heats.

(906) J. B. O.—The powder sent may be
a natural deposit of infusorial silica. Use powdered
pumice stone as a polishing and cleaning agent and you
will get probably equal satisfaction.

(907) Theo asks what to use to remove
tan or sunburn. A. The followinglis recommended:
6 drachms avds. powdered borax; Price’s glycerine 34
ounce; use water or elder flower water 12 ounces; mix.
We doubt the efficacy of any application except .such
as will cause the outer layer of the skin to strip off,
such as the extract of cashew nuts. Even such a
violent application does little good if the skin is re-ex-
posed to the sun, as sanburn and freckles are liable to
return as badly agever.

908) S. D. M. J. Co. writes: Please’

give us in your Notes- and Queries’a recipe to strip
nickel off nickel plated goods. A. Use strong sul-
phuric acid 4 pounds, nitric acid 1 pound, water 1 pint.
The mixture must be made gradually, adding the sul-
phuric acid first to the water, and adding the nitricacid
after it is cool. The articles must be carefully watched
and must be removed from the bath the instant the
nickeling is stripped.

(909) S. K. A. writes: A certain writer
says: ‘ We were in akind of chrysalitic condition.” He
refers to the state of a chrysalis. 1. Is his use of the
word . chirysalitic proper or sanctionable? A. We
should be inclined to admit the word and the use made
of it as allowable. ** Chrysalid " is given by Webster
as the adjective. 2. In good usage, is it proper for a
compositor to divide the word Worcester at the end of
a line, Wor-, carrying the balance of the word over to
next line, as though it were a threegyllable word? A.
Yes. 3. Can you refer me to any standard authority, in
book form, on correct punctuation and the best usage
of the English language, that would be an aid to com-
positors? A. We refer you to Hill’s Manual of Social
and Business Forms,$6; also Roget’s Thesaurus of Eng-
lish Words and Phrases, $2.50, which we can send by
mail.

(910) F. W. asks : In SCIENTIFIC AMERI-
CAN, May 18, page 314, No. 799, you state how to pre-
serve wood; would the sulphate of irou do for shingles?
I have to Jay about 50,000 hemlock this year. I think
the tar would be too dangerous? A. We should not feel
inclined to recommend iron sulphate, as repeated rain-
falls would tend to wash it out. For shingles. some-
thing more insolable. wonld seem better.

©11) J.;B. asks: 1. How much pres-

sure will m&egry exertin & tube 34 inch diameter and }

10 inches iong, through expansion? - A.. Thew is-heelly.
any limit dasighiable; . As the heat inoranses tiis ppsssure
will increape until it wonld burst almost any tabe that

+ Car, dumping, B. McArdle.......

did not expand as rapidly as itself. Thus for a change
of temperaturé of 10° F. in a non-expanding vessel,
mercury would exert a pressure of 2,850 1b. to the
square inch., But as the containing vessel would ex-
pand with the heat,the absolute;pressure would be some-
what less, but. still very great. 2. Is there any solid
that becomes heavier by immersion in water? A. No.
3. What would be the-cost of the magnet described in
ScIENTIFIC AMERICAN of May 11, 18897 A. About
twenty-five dollars if you do some of the work yourself.
4. Is there any electric motor that is suitable for run-
ning sewing machines, and about what would they cost?
A. For such a motor, see our SUPPLEMENT, No. 641,
which we can send by mail for 10 cents.

(912) H. W. 8. writes: 1. In caseof a
knot falling out of a board in a fence, i8 it caused by
the board drying and shrinking away from the knot, or
the knot drying and shrinking away from the board?
A. We believe it is due principally to shrinkage of the
knot. 2. If a hole was bored in a dry board, when the
board became water-soaked, would the hole become
smaller or larger in diameter? A. The hole in the wet
board we should expect to fnd larger than when the
board was dry.

TO INVENTORS.

An experience of forty 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 tice 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., oftice SCIENTIFIC AMERICAN, 361 Broad-
way, New York.

INDEX OF INVENTIONS

For which Letters Patent of the
United States weére Granted

May 21 1889
AND EACH BEARING THAT DATE.
|Seenoteat end of list about i

of these patents.]

Case. See Packing case.
Casting ingots, apparatus for, J. Illinxworth. e
Cattle guard, J. T. Hall.......
Chain, J. Ingram.......... .
Chain, drive, D. J. 8heidrick............ leveeseeeenens
Chair. See Rocking chair. ,
Chair joint, folding, A. F. Old....
Chuck, lathe, k. Higgins
Chute for feeding sawdust to steam boilers. G. w.
FloOA ...cieeeiiiineiiinnnnineinniiiinneediionennn
Cigar and cigarette holders or pipes, stem for, 1.
Paine.... ccceveeiienniiiiiiiiniiieniieeiaaes e 403560
Cinder boxes, door tor. J. B. Barnes............
Circles, curves, and geometrical torms, device 1or
forming, J. K. Earhart........c.ccooiviinniniiane. 403,827
Clasp plate, A R. Dickinson............ veesrenns ;... 403,580
Cleaner. See Saw cleaner. i
Clock frame, D. A. Wiant........ eereeens coenescssaes
Clutch, friction, H. C. Crowell
Clutch, friction, A. Hampe..........
Clutch, lever, A. M. Stickney............ccee o .o
Coal, conveyer contrivance for handling. J.

Collar, horse, J. E. Purdy
Colter holder, tilting, W. H. Perrin.......
Compositor’s bracelet wrist protector,

C.
£ T N Ceeeee 403,788

Condenser, surface, E. W. Tucker.... .. . 408,799
Conveyer, C. N. Newcomb......... . 403,603
Corset, J. Koon................... . 403,760
Cotton packing machine, F. Brndy ........ vesnno. 08,784
Coupling. See Car coupling. Pipe coupling.

Cracker stacking machine, A. K. Fitz Gerald... . 408,526

Crucible for ‘lead surfaces, detached, N. R. Wil-

BOD. o e eeseaescensonae o sraseesannsioncens soscornnns 403,815
Culinary beaters, mixers, etc. ~motor for, E.

Balt8ley....cccuiiiiieeniiiiiiiieiiiiieiiiiiiinnaens 403,602
Cultivator, F. A. He&d \coccvcverreiernaininesncennns 403,587

Cutter. ' See Leather thong cutter. Rotary cut-
ter.

Damper, stovepipe, G. C. Humphrey .. ............ 403.612
Dash pot, W. F. Brown . ceeees 408,643
Decoy, W. H. JenckS.....copereitrrneninnennneionnin 403595

Designs on the face of fabrics. cumng, J. Low-
den..... i e
Desk, school, C. B. Towle
Dial, timepiece, M. V. B. Ethridge.
Digger. See Potato digger.
Distilling apparatus, P. H. Bracher................. 403,638
Dobby, double lift, open shed, W. P. Uhlinger.
Door hanging, W. J. Boda.... .

Draught equalizer, J. Bevens........... 403,635
Draught equalizer, A. G. Brown....... . 403,873
Drill gauge, I. Culver.. cecresesssesssssrsesscsses 403,740
Drilling machine, rock and earth, E. W. Poorman 403,556
Dust collector, O. M. Morse. ........... eerececeeess 408/ 770'
Dust collector, H. SecK.....ccocceiieeninnnns cerennns 403,701
Dust collector, W. Trautmann ............... . 403,798

Electric conductors, slotted conduit for, C. J. Van
Depoele... .

hi

Alarm.  See Safe alarm.

Alkali, recovering, V. G. Bloede................. o 403,870
Alkali, recovering spent, V. G. Bloede.............. 403,869
Anchoring device for portable machines, J. C.

Arm rest,; A. B. Dick .....
Axle box for locomotlves, F. A. Carlson.
Axle lubricator, W. Good:............
Axle lubricator, car, Daniels & Costley
Bag. See Feed bag. Mail bag.

Bag holder, F. A. Brown
Balance, spring, J. H. Nolan.
Baling press, T. J. Corning..:
Baling press, .. H. Hallam......c.ccoieeiiieennnnnn.
Bar. See Furnace grate bar.
Basket cover, G. C. Garbrance..........c.cccceeuuuees
Battery. See Galvanic battery. Secondary bat-

tery.

Bed. folding, A. H: Merrill............. ceerenieceses. 403,851
Bed Jounge, A. H. Merrill .......... .. 403,850
Bedclothes {astener, E. J. Watres. . 403,807
Billiard cue, W. E. OWens.........ceoiieniennenennien 408,856
‘Bit. See Bridle bit.

Boiler. See Steam boiler.

Boiler, F. Ludwig ....... eeercessscccecn. o vesecen eeee. 408,599
Bolt. ‘See Flour bolt.

Bolt, C. J. Lagenbach........ccccoeveviieniniieennnes . 408,847

Bolt work mechanism, E. Stockwell.
Buok, account, Goldberg & Tillmann
Book, indexed shipping, ¥. C. Johnson (r)..
Boot jack, G. H. Hackett.................. .

Boot or shoe sole-protector, I.. P. Lang ............ 408,681
Box. See Axle box. Letter box.
Box for matches, ete., J. F. Marshall............. .. 403,685
Box making machine, E. Arzt............... ceerenee 408,821
Bracket. See Folding bracket. Gas or lamp
bracket.
Brake. See Locomotive driver brake. Power
brake. Railway wagon brake.
Brick or tile cutting machine, E. M. Burr ......... 403,646
Bridge ‘spans by electricity, means for operating
draw, J. M. Orford......cceoeeeeiennniinnenne «.... 403,549

Bridle bit, Z. T. Bowles..
Brush, C. Loonen..........ccceeeeeeeee
Brush, reservoir, W. H. Underwood .o o
Buckle and back band hook, E. Munger..
Bundle carrier, J. M. Rosebrooks...........
Burner. See Gas burner.

Burner tip or pillar, W. M. Jackson..
Button loop, E. Pickhardt...............
Button setting machine, k. H. Richards.
Cable gripper, E. Dainty
Call and switch, individual, E. Pope.
Camera. See Photographic camera.
Can. See Oil can.

Can heading machine, W, H. Smyth................
Candle guard, H. Bove....... .
Candy pan, J. H. Magruder..
Car coupling, R. L. Breth....
Car coupling, A. H; Grant... ...

Car coupling; H. P. Monday........c.cccc....
Car coupling, C. A. & W. W.-Woolsey ....
Car, dumping, J. W. Alfred............... .
Car, dumping, J. M. Gaodwin....

. 403.510
. 403,642
.. 408,568
.. 408,853
403,551

.. 403,592
.. 408,609
.. 403,611
.. 403,650
.. 403,176

Car for transporting fruit, F. M. Barber.
Car spring, C. T. Schoen................
Car starting device, E. Fales
Cars, center bearing plate for railway, C.
Schoen......
Cars, chock block for tram, J. W. Sims.......

Cars, dog attachment for log, R. J. ’l‘bompson... 403,898
Car, means for propelling railway, J. M. Keith.... 403,758
Cars, stake pocket for, C. T. Schoen 403,559
Carding engines, driving mechanism’ for. G. & K.
Ashworth................ .403.720. 403,721
| Carpet sweeper, G W. Kelley .. . 403.845
Carriage body joint. E. L. Upson.. ... 408,709
Casetage spring, J. Hironlmus........c.cevveeeeen o0 408,885
. 8ee Bundle carrier.
Castiroad, W. E. Burns...... mu
Cart, r0ad, G. H, Fowler....... . 403,745
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" Furnace grate, T. Henderson..

‘ Harrow, rotary, R. RAKestraw................ice.ee . 408,778

Electric dynamo, A. L Gravier.
Electric machine, dynamo. T. I. Willson...

Electrical conductors, underground condult. for,
Ciieeeene eeee. 403,825
Electrical converter, H. Lemp....... 403,541
Elevator belt shifting appliance, W. E. Nickerson 403,690
Elevator, safety device, T. W. Heermans........ . 403,668
Elevators, electrical switch for, W. E. Nickerson.. 403,691
Embossed metallic plate, A. C. Hafely (r).. .
End gate, wagon, W. R. Watt............ vesereeees. 403,628
Engine. See Steam engine.

Engine reversing gear, steam, D. A. Fruer ceeee.s 403,881
Envelope, J. O. Donnell......
Eraser, ink, C. W. Johnston..
Excavator, I. P. Lambing. .
Exhibiting apparatus, C. 8. Jenklns ..........
Explosives, manufacturing, J. A. Halbmayr.
Fanning mill, R. Miller........... PETTTTIIIPN .
Feed bag, J. H. Williams... e
File and binder, transferring paper, W. A., J. r.. &

File rack, newspaper, C.°H. Towne
Firearms, magazine for, P. Mauser-.......
Fire extinguishing apparatus, C. Kilburn..
Fire’kindler, W. R. Myers................. .
Fishing net frames, hinge screw coupling for, J.
G. Landman
Fishing reel, C. K. Bradford.
Flour bolt, J. Johnston.......
Folding bracket, J. H. Pilson..
Forging machine, J. A. Hamer.
Fork, O. Kramer ........ ceeeesaee ceeeses
Frame. See Clock frame.
Furnace. See Smoke and gas consumlng fur-
nace.
Furnace and ‘apparatus for producing and burn- -
ing gaseous vapors, G. H. Harvey......ce.ccueee

Furnace grate bar, E. Boileau............ .
Furnaces, operating electric, J. C. Hobbs..........
Gauge. See Drill gauge. Micrometer gauge.
Vacuum or pressure gauge. .
Galvanic battery, D. J. Arnold... ............ .. ... 408,868
Galvanic battery, J. C. Vetter. .. 403,802
Garment stay, R. B. Wheeler................ .. 403,809
Gas burner and heater,'Robilliard & Davies. .. 403,612
Gas, incandescent, C.'A. Von Welsbach....403,803, 403,804
Gas or lamp bracket, W. & J. Boekel............ .. 408,508
Gate. See End gate. Sliding gate.
Glass bottles, machine for making, H. M. Ashley. 403,.19
Glass bottles, etc., machinery for making, H. M.
AShIEY.. oeviiniiiii e 403,716 to 408.718
Glass, ornamenting, L. Pertin............ ..c.c..0000 . 403,552
Glaziers’ points, machine for driving, F. Holland.. 403,886
Grinding shovel blanks, machine for, J. E. Woll.. 408,818
Grinding the cutters of wood cutting machines, :

machine for, 0. A. Winter............ «¢ «evveee 403,712
Guard. See Candle guard. Cattle gus.rd.
Gumming machine, paper, J. J. Allen........... ... 408,633

Gymnastic apparatus, L. ¥. Small.....
Hair curler, F. Wilson.............. .
Hame fastener, I. W. Bowman et al ....... .

. 403,703

Handle. See Hinged handle. Tea or coffee. pot

handle.
Hanger. See Tobacco handle.

Tool handle.

Harvester, 8. D. Maddin..
Hat packing support, M. C. Schoonmaker. .
Hatchway, elevator, M. J. Daly..... .......... e 403875
Heater. See Water heater.
Heddles, machine for making wire, K. Esbrayat.. 403,879
Heel trimming machine, C. W, Glidden............ 408,747
Hinge, lock, J. WOlf......cc.covvniiennns
Hinge mortiser, W. Cooper et al.
Hinge, spring, D. M. Hoit.
Hinge, spring, C. Zattau...
Hinged handle, J. Gerstle.
Hoe, E. J. Gates.............
Hoisting apparatus, F. M¢cMahon.....
Hoisting attuehment tor ash and gnrbuge cm:
J.F.BChult®. oot eiiiiiiineiniiniioniereanneses m
Holder. See Bag holder. 00er holder. Penoll
holder. Sample holdgr, Soap holder,
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Horn, campaign, W. Sellers............ ceee
House interiors, finishing of, W. J. Boda
Hub for vehicle wheels, J. D. Roth..

.. 403,702
403,573
403,613

Hydrant casing, P. P. Bradley ceeesecen.. 403,639

Insulator, J. C. Berrang.........ccceveeeennnns o eee.. 403,727

Iron from ores, machine for separating, G. Conk-
HOR.cooeieiiieians ciereneneneenennens eereereeneane 403.575

Jack. See Boot jack.
Joint. ‘See Carriage body joint.
Pipe joint.

Jug tops, manufacture of collars for, A. W. Paull. 403.605
Kitchen cabinet, L. Houston.. 403,590
Ladder, step, J. A. Neill..
Lamp, C. H. Grube.. ......
‘Lamp, arc, D. Houghton
Lamp, central draught, J. C. Miller
Lamp extinguisher, B. D. Stevens... .
Lamp extinguisher, automatic and lnstantaneous

M gas; Edge & Ticehurst ceeen.. 403,65
Lamp standard, W. C. Homan.
Latch, F. L. Pierce....... ...........
Leather thong cutter, P. Walder veee

Chair joint.

Letter box, F. T. Taylor............ . 403.790
Lifting device, Ellis & Benigar . 403,524
Lock, W. H. Taylor......c.cocvvevennnen 403 705 403.706
Locomotive driver brake, G. A. Boyden ... 408,871

Log puller, M. Hargus.........cceeeeeee
Loom, narrow ware, A. Moraes...
Lubricating device, J. B. Glover..
Lubricator. See Axle lubricator. .
Lubricator, J. Powell............ccccuuuue.. creeeennes 403,695
Magnet and armature, electro, F. W. Cole. .
Magnetic separator, G. Conkling..
Mail bag, H. L. Boyle........ ....
Mandrel, expansible, F. J. Gay..
Meat cutting machine, H. Koepp.
Mataamidophenol, C. Kussmaul
Metallic strap for boxes, B. H. Gedpze
Micrometer gauge, S. H. Bellows................ 408.726
Mill. See Fanning mill.

Motion, mechanism for imparting slow or fast, J

. 408,858
403,769

cicaeeaeess 403,756
Motor. See Water motor.
Motor, A. W. Pearce..........c.coiieeiennennnnnennns 403,608
Mowing and reaping machine, Replogle & Lan-
caster .

Mowing machine, C. I.a Grange.
Music leaf turner, T. W. Tetley .
Musical instrument, mechaulcal. W. H. Gilmau e 403 834
' Nasal irrigator, J. B. Thompson..
Neckscarf, A. Landes............
Necktie fastener, W. F. Krause..

Nipples, machine for cutting right and left
threadson, H. H. TaylOor......ccoceee conee coee .. 403,791

Non-conducting jacket, J. Riley.... e eeeeiees 403,700

Oil can, K. Maranville.................... ... 403.544

Ordnance, construction otf, E. Maitland.
Ore separator, magnétic, W. R. Thomas..
Qres with hypostiilphite solutions, leaching. E. EI.

Russell . . 403,615, 403,616
Overslice, G C. Wolfe .... . 403,817
Packing case, G. W. Banker. . 408,503
Packing, metallic, R. Weatherburn. . 403,808
Packing, piston, S. Hughes... . 403,753

Paint, 8. C. Dunham . 403,523
Pan. See Candy pan.
Paper box covering machine, M. D. Knowlton.... 403,677

Paper bucket, folded, H. 8. Janke
Paper making machine, J. T. ¥lood
Paper pulp’ screen, P. H. Cragin:
Paper reel. H. T. Wilson... ....
Parer, vegetable, H. O. Thomas
Pencil holder, 8. Wales..........
Photograph cabinet, J. Cornish...
Photographic camera, C. E. Burlingame .
Piano plate, P. Gmehlin.........c.cceeunnens vevenee. 403,583
Picture exhibitor, G. D. Knipp......c.cceeeeeee cevens
Pin. See Safety pin.
Pipe. See Tobacco pipe.
Pipe coupiing, R. Groark....
Pipe coupling, O. J. Meyer..
Pipe joint, oscillating, R. Groark.
Pipe laying apparatus, J. ¥. Ward.
Pipe supporting device, H. J. Sullivan.
Pipe trimming device, G. T. Fitzsimmons..
Piping, bowls, etc., compound for, Olsen &
Gabriel. .
Planter, A. Charles...
Plastic compound for use in various arts, A. T.
Woodward.
Plow, sulky, E. C. Westervelt
Plow, wheel, G. Moore
Pole for lumber wagons, coupling, Stogsdill &

. 403.594
.. 403,744
403,57
.. 403,814
. 403,793

. 403,548

Polish, furniture, G. H. Allen

Pot. See Dash pot.

Potato digger, J. H. Lewis

Power brake, L. P. Lawrence

Power transmitting device, A. Larson

Press. See Baling press.

Printing apparatus, hand, T. Bartholomew..

Printing machine, rotary, J. Brooks........ .

Protector. See Boot or shoe sole protector. Com-
positor’s bracelet wrist protector.

Puller. See Log puller.

Pulley, split, M. T. & M. O. Reeves..

Pulley, split, M. O. & M. T. Reeves..

Pulley, wood rim, W. W. Carey..........

Pulleys, hub for split, M. T. & M. O. Reeves

Pulleys, hub plate for wooden, M. O. & M.

Pulleys, temporary coverlnx for, M. O. Reeves.
Pulp machine, wood, F. Dilts
Pump, P. J. Bode........... ..
Rack. See File rack.
Railway conduit mould, cable, I. Bishop..
Railway cross tie, combination, W. H. Bagby.
Railway, electric, R. M. Hunter. .
Railway, electric, k™. M. Speed..
Railway, électric, C.J. Van Depoele
Railway mechanism, cable, T. Bradwell
Railway, pneumatic, M. Bodefeld.....
Railway signal, T. A. Casey..............
Railway signals, switch instrument for, G C.
Steenbergh...... ccceeiiiiiiiiiies ciiiiiiieel e
Railway track, street, R. Dansinger.
Railway wagon brake, W. 8. Laycock
Railways, grip slot closer for cable, C. Davis.
Ram, ship’s, J. F. Ward
Razor strop, G. H. Coursen
Reel. See Fishing reel. Paper reel. .
Refrigerator, J. Swetitsch...................
Rocking chair and carriage, A. Pahlow.
Roofing, felt, G. A. Herdman........
Roofing metallic, M. F. Hamsley....
Roofing, sheet metal, A. C. Kanneberg..
Rotary cutter, Heath & White... ..
Safe alarm, J. 8. Minnis
Safe bolt work, device for operating, E. W. Fow-

© ler PPN 403,527
Saftey pin, Pickhardf. &,WDenter .......... 403,607, 403,608
Sample holderand box pall, W. W, Johnson...... 4(8,535
Sash fastaner, J. H. Buettner... cececcens o 40645

- Cem#indy MaLean & Company. .

Sash fastener, J. R. Whem.......
Saw cleaner, gin, G. P. Melchior.
Saws, work feeder for band, A. B. Springstead
Sawing machine, circular, F. E. Farwell......
Scaffolding, A. Bitterly.
Scales, grain weighing, P. R. Grabill.
Scooper, earth, 8. W. Hall........
Scraper, S. Thompson.............
Scraper or cleaner, G. H. DuBuisson.
Scraper,road. G. N. Miller
Scraper. road, O. E. Moats..
Screen. See Paper pulp acreen.

Screen, Phillips & Humphrys..........ccce0 ... ... 408,553
Secondary battery, A.Jamieson....... c...cceueuuet

. 403.510
.. 403.6%6
.. 403,618
.. 403880
.. 403,636
...403,148
. 403,661
403,625
.. 403,522
403,888, 403,889
403,890, 403,891

Separator. See Magnetic separator. Ore sepa-
rator.
Separator, 8. Stuart.......c..cceeiiiiiiiiiiiiiiiiii.

Sewing machine take-up, G. W. Baker...

Sewing hi guiding attach
Frit8ch .ucicivviennnininiiiiiiins ciiieeevinennns 403,831
Sewing machines, presser foot lifting device for,
Bartlett & Wiggin......cccoiiiiienniiiennas eeees 403,725
Shafts, anti-frictional bearing for, F. G. Myers.... 403,854
Shank stiffener, J. M. Watson.... . 569

Shirt stretcher, G. Cooper.,....
Shoe sole channeling machine,
Sifting apparatus, H. Seck...

iggin & Bartlett, 408,813
«e..- 403,863

Sign, highway. J. 8. Bailey... .. 403,722
Signal. See Railway signal.

Singletree att: P. 8. Wiseman....... eee..r 403,816
Sink, J. P. Putcam ......cceeeveeiennns . 403,77

Skipping rope, musical, L. Ritchie.
Sleigh, F. J. Mette........
Sliding gate, J. P. Norlin..
Smoke and gas consuming furnace. J. Burnl
Snow plow, J. W. Haughawout . .
Soap holder, T.. Terry.....cccoiviiennnieeneiannnnens

403,623
Soldering, brazing, and welding, electrlc, E.
ThOMBOD..eeuuureinrirrarsereneeransecs sosonnnne 408,707
Soles to uppers, machine for uniting, L. Goddu... 403,835
Sower, seed, M. Freeman............ccceeevvvenennnns 403,882
Spinning machines, band tension regulator for, J.
GAUDL...cviiiiiiiiiiiiiiiieetiiiiatieeaaieaee .. 403,833

Spinning‘machlnes. top roll for. E. Lafloe.
Spinning spindle support, J. H. Northrop...
Spinning spindle support, J. S. Richardson.

Spring. 8ee Car spring. Carriage spring. Ve-
hicle spring.
Stationary packet, H. W. Southworth . 403,785

Stave dressing machine, F. H. Kane.
Steam boiler, Pimmick & Smith...
Steam engine, R. T. Abell..
Steam engine, J. McAllister..
Steam engine cylinder, W. F. Brown
Steam jacketed receiver, W. F. Brown..
Stool, milking, O. G. Scriven.....

403,59
403,878
403,714
403,601
403,642
403,64
weeer 403,781

Stove, vapor, J. B. Wallace.....ccccveieiieceannnnnns 408,568
Strap. See Metallic strap.
Straw goods, waterproofing, R. Pyatt, Jr. . 403,697

Stringed instruments, bridge for, M. Durick..
Sugar, lixiviating battery for raw, C. Steffen..
Switches, tie bar clip for split, A. O. Strom...
Tack feeding machine, L. D. Junkins...
Tag, shipping, . G. Roys . ..
Tea or coffee pot handle, M. Seips..
Telegraph sounder, F. L. Van Epps...

403,743
405788
. 408,897
403.843
. 403,780
. 408,782
. 403,626

Telephone, mechanical, W. W. Nichols............ 403.547
Testing machine, impact, W. J. Keep.............. 403,676
Thermometer, oven, J. C. Voss..... cesecseccnne . 408,710
Tie. See Raibvay grosgtie.’ . . %
Tile. roofing, Gusten & Braun .......eee.. s . 403,837
Tin, machine for slitting sheets of, W. Hipper-
ling...... F PN veee... 403,533
Tobacco hanger, W. 8. Wootton. . 403,819
Tobacco pipe, J. W. Dowling ... . 403,581
Tool handle, C. D. Fuller........... . 408,832
Tooth crown, artificial, C. H. Land...... . . 403,597
Transit, road for rapid, M. A. Michales..... tesnees 403,687

Transmission apparatus, T. Bomm..... Geerescsenans 408,637
Transparency. H. C. Recton
Transportation, system of rapid, C. H. Barrows -
Trousers, etc., M. Fraenkel........ .

. 403,506

Tubing, machine for beating and polishing sheet

.. 403,521
... 408,823
.. 403,543
403,696

metal, W. G. Case
Turning, tool for spiral. E. Cuﬂan
Typewriting machine, J. W. Bartlett.
Vacuum or pressure gauge, M. Luscomb.... .
Valve blanks, die for compressing, J. Powell......
Vault light packing rings, machine for setting, H.

A. Crossley....c.oeeeieeiees restniaeaaees
Vehicle spring, C. A. Behlen..
Vehicle spring, B. 8. Healy..
Vehicle spring, . C. Swan .

Vehicle wheel, J. O. Leck... . 403,763
Veterinary instrument, G. W. Holland. . 403,534
Wagon bed, W. R. Watt............. 403,629

Wagon. delivery, G. L. Howland..
Washing machine, L. Fleischhauer.
Washing machine, C. Hesse..
Washing machine, A. A. Bounds
‘Washing machines, reversing mechanism for. J .
G. Crawford
Watch case pendant, W W. Bradley..
Watch case pendant, Rohrer & Joseph. . 408,779
‘Watchmaker’s staking tool, G. Martel ... 403,849
‘Wateh, stem winding and setting, O. F. Stedmnu 403,787
Watch, stem winding and setting, A. M. Yeakel.. 403,82
Water heater, circulating, J. Meathe . 403,545
Water motor, B, B. BOWer...i.cccoeuveiineecnnnnnnns 403,731
Waves, apparatus for utilizing the power of,B.J.
Delaurier .. 408,579
‘Weighing apparatus, J H. .. 403,692
Weighing apparatus, grain, J. R. Creighton.. . 403,619

. 408,649
. 403,511

Welding and brazing, electric, B. Thomson........ 403,708
Welding the ends of boiler flues, device for, J.
CUMMIDZ..evvs cevnverernnes oe senneennnns RN 403,520

Well boring or drilling apparatus, J. E. Day. .
Wells, implement for boring, L. B. Hart...........

Wheel. See Vehicle wheel.
‘Wheel, J. Walrath
Whiffietree and hook, A. T. Hatch.
Wire netting, A. N. Pearson...
Wire stretcher, F. Stiles

Work rest for benches, adjustable, A. Watson ... 403,637
Wrench, W R. 8mith..... eeeeenn heerenennas eeenes.. 403895
DEBIGNS.

Bottle, J. Gulden. 19,107
Bottle, C. B. Miller............ .. 19,108

Glassware, ornamentation of, R. Briggs
Hammock, I. E. Palmer
Plow head, G. Wilkinson.
Type, font of ornamental, H. Ihlenburg...
Wagon, laundry, H. Barnes............

.19, 105, 19,108
... 19,110
eeee. 19,111

TRADE MARKS.

Canned oysters, fruits, and vegetables, C. H. Pear-
son & Co...........

Ceresl Mneh. such as flour and mnl. R. F.

' Complexion powdecrs, Gale & Blocki.. .

Coffee,J. H. Brookmire & Co.
Coffee substitute, G. Floto’s S8ons.
Colors, ceramic, Hancock & Son..

Engraved relief plates for illustrative purposes,
half-tone, Purton, Stearns & McIntyre......... 16,619
Filters made according to the Pasteur system, So-
ciete Anonyme du Filtre Chamberland, Sys- -
teme Pasteur............cc..... cevecns ‘... 18,620
Flour, patent, W. H. Weiss..
Gum, chewing, W. N. Brewer.
Harvesters, twine for self-binding, W. Deerlng &

Medicinal compound in the form of pills, semi-
" 80lid, E. B. Matthews. ....c.uveer ceveeennnennennns
Organs, reed, Wilcox & White Organ Company,
16,624, 16,625
Pails, tubs, and unalogons wooden ware, Two Riv-

16,612

ers Manufacturing Company..
Paint, copper, C. A. Woolsey.... . .. 16628
Paint prepared for immediate use, adsworth
Paint and Oil Manufacturing Company.......... 16,622
Paints, Cyclone Wrought Iron Slag Paint Company 16,548

. 16,621

Perfumes, H. Loeb & CO.....c.ceviiiieniviennnne oune -16,611
Pudding, vanilla, W. P. Clotworthy...... .......... . 16,597

Remedy for nerve, brain, and stomach disorders,
Williamson, Ingram & Griggs....... .
Salt, granular effervescent, 1. £. Emerson..
Salve, pile, J. F. Joyce.........couivnnennns
Sauces and condiments, P. F. Gillespie .... .
Soap, R. F.S. Heath.......coeiiineiiiiiniianane..

: 16,605

Soap, laundry and toilet, Belknap & McCann ...... 16,592

Socks and stockings, A. Kitz........... Seeeenen 16,609, 16,610
Stoves and ranges, Buck’s Stove and Range Com-

.. 16,59

Tea, T. Wood.... .. 16,627

Trousers, overalls, and coats, Erlanger Brothers... 16,600

Varnishes, paints. oils, and japans, W. H. Hough—

Watch cases, Phlladelphia ‘Watch Case Co.,
16,615to 16.618

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

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

Woverfisements.

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

The above are charges per agate line—about eight
words per line. This notice shows the width of the line,
and is set inagate type. Engravings may head adver-
tisements at the same rate per agate line, by measure-
ment, as the letter press. Advertisements must be
received at publication office as early as Thursday morn-
ing to appear in next issue. .
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ours. It can'be applied in

any kind of weather. Itis

in general use. Licenses
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7 using, and selling. Address

ADAMANT M@, CO.

71 E. Genesee Street,
Syracuse, N. Y,

JCE-HOUSE AND REFRIGERATOR.
i tﬁn ang PR ﬁgf- °°r2£§%°“°" :itt ¢ oity
of coi
se;lssolt?toogeason. The air is kept ld’x-y and pure through.
fai gtllei 4 Smg.;gltng Tﬁggfbf SfUrgPLg‘MENT No' 116,
Prico 100ents. To bé had at this office and of all NEWws.
lers.

Patent Foot Power Machinery; §
Complete Outfits. (- R

‘Wood or Met,al workers without steam
power, can successtully compete wit.
the large shops using our New
LA 50w SEVING W zchinerys
latest and mosi; improved for practi
shop use, also for Industrial 8chools,
Home Training, etc. Catalogue free.

Seneca Falls Ms% o.
695 Water Street, Seneca 18, N

ALUMINUM - STEEL HACK SAW.

Frame and 1doz, blades, $2; Blades per doz., 8-inch, $1,
by mail upon receipt of price. Hard but not brittle.
CyR ENT MFG. CO., CLEVELAND, 0.

N ew catalogue of Engineers’ Specialties. .

CTURERSY
MUNER BNIER oATKING €

\‘@ CONGRERS BusTlw

PNEUMATIC DYNAMITE TORPEDO
Gun.—An exhaustive account of this new weapon and
of the experiments made with it; along with a descrip-
tion and {llustration of a proposed dynamite cruiser.
with 6 igures. Contained in SCIENTIFIC AMERICAN 8OP-
PLEMENT, No. 593. Price10 cents. To be had at this
office and’from all newsdealers.

sesccer WOODS

—on——
BRACKET

PLANED REBADY FOR USBE
Send stamp for catalogue.

HENRY T. BARTLETT, captect Wouds and Veneers.

200 LEWIS STREET, NEW YORK.

© 1889 SCIENTIFIC AMERICAN, INC.

o o o

Square, Oval, o Round Smooth
‘arpenter, Cabinet, and
inch, 50 cents, set $4.00,

Holes.  For
ridgeport Gun 1mplement

Pattern work,
Co., 17 Maiden Lane, New York.

o o
SEBASTIAN, MAY &C0'S

Inmproved Screw Cutting

power LA LLEIS

Drill Presses, Chucks, Drills,
Dogs, and machinists’ and ama-
teurs’ outfits. Lazkes on trial.
Catalogues mailed on application. §
165 W, 2d St., Cincinnati, O.

THUMPSUN IMPROVED INDIﬂATuH

Manufactured solely by

Amerman Stezm Gauge Co,
2,000 IN USE.

Adopted by the U. 8. Navy
on all the government
cruisers and gun-
boats to be built.

Also Manufacturers of
POP SAFETY
VALVES,

STEAM PRESSURE GAUGES, ETC,
84 Chardon Street, Boston, Mass,

PHOTOCRAPHS.

The photograp hiuf of Machinery, Bridges, Factaries,
and Irou Work of all descriptions. Write for sam glel.
GEO. P. HALL & SON, 157 Fu'ton Street, New. Yor!

OIL WELL SUPPLY CO. Lid,

91 & 92 WATER STREET,
Pittsburgh. Pa.,
Manufacturers of everytning needed for
ARTESIAIN WEBILLS
for either Gas, Oil, Water, or Mineral
Tests, Bol]ers. Engines, Pive,
Cordage, Drilling Tools, etc.
Illustrated catalogue, price
lists and discount sheets
on request.

ADVICE TO YOUNG MECHANICAL,
Engineers.—Address by Prof. Perry, to his students at
the Finsbury Technical College. A paper of i;zr(ea,t valug
and interest to all working engineers. one ¢Na
graving. Contained in 8CIENTIFIO AMEH.ICAN SUPPLE«

MENT, NO. 661. Price 10 cents. To be had at this office

and from all newsdeslers.

g required
plete same. Port-
ﬁble Horse Pow

and Mou
team Drilling Machines for 140 to
600 ft. Send ﬁ ceuts forill
catalogue. PPierce Ar u sian
and 0il Well SIN) Q(,o.,
-80 Beaver Street, ork.

INE TOOL MAKER

Send to American Watch Tool Co., Wal-
tham, Mass., for circular of No. 3 Bench Lathe.
A Screw Cutting Lathe 32 in. by 7 in. swing.

2to0H.P.  THE MOTOR of 19th Century.

The Best on manufactured gas and
-the only one that makes its Own
Gas. Can be used Any Place, to do
Any Work, and by Any One.

For circulars, etc., address

Charter Gas Engine Co.
Sterling, I1l.
Branch House, 152Lake St.,Chicago.

New Yark Age
W. J. Dougherty, 470 Lanal Street.

= L
eonomy; Rellability,
Simplelty, Safety.

2nd &~ MACHINERY £¢

N. Y. Mach’y Depot, Bridge Store 16, Frankfort 8t., N.Y.

OTTO GAS ENGINES.

Over 25,000 ~old.

Horizontal ..... Ot,to .. Gas Engines.
ertical. Otto....Gas Engines.
Twin Cylinder. Otto ..Gas Engines.
Combined.......Otto.. { o3 Bogines
Combined....... otto..§ Gas kingines
OTTO GAS ENGINE WORKS,
CHICAGO, PHILADELPHIA,

. New York Azeuc
18 Vesey Krreet.

ICE-HOUSE AND COLD ROOM.—BY R.

G. Hatfleld. With directions for construction. Four

gravings. Contained in SCIEXTIFIC AMERICAN SUP-
e 50, I'tice 10 Gents. To be had at this ofice
and of all newsdealers. .

VAN DUZEN

MllGAS ENCINE

ANO BOILER. NO COAL.
NO ENGINEER.

i No Extra WATER RENT
or INSURANCE.

| DurABLE, RELIABLE, .
SAFE and ECONOMICAL.

Van Duzen Gas Engine CO0.,

58 E. 2nd St., CINCINNATI, O.

Stored Energy

Acc “ M “ I.ATo n s Street Car Propulsion.

ELECTRI1CAL ACCUMULATOR COMPANY,
No. 44 Broadway, New York City.

Edco Syste m.
Complete Electric Light and Power Plarms Street Cau
equipped for Blectric Propulsion. 'l‘he

experienced Electric Motor Ca., vmrld. Lo,
THE ELECTRO. ENA M PAH‘&
No. 324 Cartes B¢., Pldls
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Scientific

American,

A New Book on Assaying.

The Newest and Best in the English Language.
It Leads all others!!

JUST READY-

THE ASSAYER'S MANUAL

An Abridged Treatise on the Docimastic Examination
of Ores and Furnace and other Artificial Products. By
Bruno Kerl, Professor of the Royal School of Mines;
Member of the Bn{al Technical Commission for the In-
g us'.rles, and of the Imperial Patent Office, Berlln.
‘I'ranslated from the German by William T. Brann
Editor of *The Techno-Chemical Receipt Book,” etc.
8econd American Edition, edited with extensive ad-
ditions by F. Lynwood Garrison, Member of the Ameri-
can Institute of Mining Engineers, Iron Instltute.
‘Verein Deutscher Ewsenhuttenleute, etc. Illustrated ‘y)
87 engravings. 354 pages 8vo. Cloth, price...... .$3.0

12~ By mail, free of postage, to any address in the world.

AB3TRACT OF CONTENTS—GENERAL DI1VISION.—
I. Mechanical Manipulations. II. Chemical Operations.

IIL. Assay Furnaces. . -Assay Vessels. V. Balances
and Weights. VI. Tools ‘and Implements. VII. Assay
Reagents. SPEOIAL DivisioN.—L. Lead. 1I. Copper.
II1. Silver. IV. Gold. V. Platinum. VI. Nickel. VIIL
Cobait. VIIL ZInc. admium. X. Tin. XI. Bis-
muth. XIIL Merc X111, Antimon xv * XIV. Arsenic.
XV. Uranium. X' Tungsten. VII. Chromium.

XVIII. Manganese., XIX. Sulphur. XX. Fuels. Ap-
pendix. Index.

A cinmla'r of 8 pages quarto, giving the full Table of
Contents of nggrmnt Book, gv‘,s well asa new Lis!
Lmding Books on_ Metal Mmmg, Metallurgy, Mineralogy,

Ch , ete., sent free to any one in
atm part of the world who will send s ess.

§¥~ The above or anyof our Books sent by mail, free of
postage, at the publication price, to any address im the world.
& Our New and Revised Catalogue of Praclical and
Scientific Books, 84 pages, 8vo, and our other Ca the
awhole covering every branch of Science applied to Arts,
sent free and free of ﬁostaoe to awy one any part of the
world who will furnis
- HENRY CAREY BAIRD & CO.,
INDUSTRIAL PUBLISHERS, BOOKSELLERS & IMPORTERS
810 Walnut St., Philadelphia, Pa., U. 8. A.

ARCHITRGTURAL  BOOKS,

Useful, Beau_ti_fu_l,‘and Cheap.

To any person about to erect a8 dwelling house or sta-
ble, either in the country or.city, or any builder wishing
to examine the latest and best plans for a church, school
house, club house, or any other public building of high
or low cost, should procurea complete set of the ARCHI-
TECTS’ AND BUILDERS’ EDITION of the SCIENTIFIO
AMERICAN.

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

Four bound volumes are now ready and maybe ob-
tained, by mail, direct from the publishers or from any
newsdealer. Price, $2.00 a volume. Stitched in paper

covers. Subscription price, per annum, $2.50. Address ;

gnd remit to .
MUNN & CO., Publishers,
361 Broadway, New York.

Jooessens

Somethmg Entirely I\Iew

20,000 copies so0ld in six months. One of the most
successful books published in this country. Checks and
other business forms reproduced in _colors from actual
commercial paper. Short cute in figures from many
foreign sources. Beautifully bound. Mailed to any
address in the world for One Dollar. Valuable circu-

lars free. Address
SEYMOUR EATON,
$0 Bromfield Street, BOSTON, MASS,

The Paris Exposition--lllustrated.

'he SCIENTIFIC AMERICAN SUPPLEMEMT will for
some months to come contain illustrations of the build-
the most interesting objects to be seen at the
est ¥ rench Exposition opened at Paris a few days ago.
H‘he {llustrations which will embellish the SBCIENTIFIO
AMERICAN SUPPLEMENT will add an interesting and
useful feature to the publication, and subscribers to the
regular edition of the SCIENTIFIC AMERICAN, who are
not patrons of the SCIENTIFIC AM ERICAN SU PPLEMENT,
are advised to bave their name enrolled onthe SUPPLE-
MENT subscription list at once, 80 as to secure all the
ulustrated exposition numbers for preservation. Price,
ear, $2.50 for six months. News agents everywhere

rece ve subscriptions, or remit to the publishers,
MUNN & CO., 361 Brondway, New York.

-~ ONLY SEVEN DOLLARS:
DEMAND THIS. PUMP
OF ~YOUR ‘

s o wRIT ’
TO US FOR PF?\C,I;S.:}

VanDuzen's FatenT i

VanDuzeN & TiFT.
SOLE MAKE
INCINNATI,

DEALER

INVENTORS and Mfrs. lmving small novelues which
eg want introduced, address * -Agt.” eare Carrier

PEIII"EI:'I'Ew sP A-PER L E

The Koch Patent File, for preservins newspa.pets, Mag-

asines, and pamphlets, has been recentlyimproved and

price reduced. Subserlberst,o the SCIENTIFIC Amml-
CAN and SCIENTIFIC AMERICAN SUPPLEMFNT can
d)plied for the low price ot $1.50 by mail, or $1.25 at t

ard
" SCIENTIFIC AMERICA gilt. Necessary for
every one who wishes to preserv the paper. Address
MUNN & CO., Publishers SOTENTIFIC AMERICAN.

mﬂﬁr DEA

invisible. Illm W&
Udlui-ﬂﬁfxnx- 3 Broadway,

l!y Pecx’s Par. InrrovED

(thmnnn Eax Dxuws,

FRE[ Address
Ahis paper.

NEW YORK BELTING AND PACKING CO:

JorN H. CHEEVER, Treas.

16-24 Woodward Avenue.

Packing, Hose,

Vulcanite Emery Wheels, Rubber Mats, Matting & Treads

SALESROOMS :—Philadelphia, 308 Chestnut St.; Boston. 52 Summer 5t.; Chicago, 151 Lake St.; Minneapolis, 28

South 24 8t.; Cincinnati, 161-165 W. Pear] St,: Cleveland, 176 Superior 8t.; 8an Francisco, 14 & 16 Main St.,
Kuropean Branch, Pickhuben 5 Hamburg (Frelhafengemet). Germany.

156 PARK ROW, New York.

OLDEST and LARGEST Manufacturers in the United States of

VULCANIZED RUBBER FABRICS

For Mechanical Purposes.

BELTING,

etroit,

\The Hotinna GolvanisBattery

4 Unequaled for Door Bells, Telephones,
Gas Lighting, Burglar Alarms, etc.
fl Specially adapted for Medicinal use. Plat-
fl inum Carbon Connection. Perforated Body.
4 The only real improvement of a Porous .
No soak required. Works instantly.
3 last a Uifet: Simple, Clean, Durable. Write
for circulars and prices. ‘I'he Nntional
JGalvanic Battery Co., 247 Main Street,
Cincinnati, O. 18 Cortlandt Street, New York.

REDUCING ACTION OF HYDRO-
gen.—By Stephen Cooke. An interesting chemical inves-

t of | tigation made with a view to ascertaining the effect of

the presence of platinum on the reducing action of hy-
drogen. Contained in SCIENTIFIC AMERICAN SUPPLE-
MENT, No. 668. Prlce 10cents. To behad atthisoffice
and from all newsdeal

SECTIONAL
INSULATED AIR

CUYERIHGS

FOR
1PE ESs
nu.sng]) "

AND ALL OTHER [
HOT & COLD BUI\FAGE! i

Phas

DO YOUR OWN PLATING

Either in Gold, 8ilver, or Nickel, and Electrotyping.
Complete sets of each, with practical instruction that
any person may learn the art eamly 8end tor catalogue
and price list to THOS. HALL, 51 Eloctrician and
Optician, 19 Bromfield Street, Bos{;on.

THE RICHARDS OIL ENGINE

The Safest, Most Econommal, and
Most Convenient Engine. No Boiler,
l no Steam, no Coal, no Ashes, no Danger,
no Extra Insurance, no Engineer, and
next to no Attendance. Started instant-

{with a match. 8peed and fuel com-
etely regulated by the governor.
All expense ceases when the en,
sto BIN(:HAM']‘()N
AULIC PO
Sole Mannrn turerl,
Blnghamton, N.

Co.

iTa
EHICAG!

SHIELDS & BRow

PULLEYS. Sorases deht e et ine”

STEAM REGU[AT!NG SPECIMTIES

Made by us sre guuranteed and used by all the car heat-
companieii rallroads, e

MASON REGULAT CO., Boston. Mass,

ROPE TRANSMISSION OF POWER.

—Some valuable suggestions to those who would apply
rope in place of leather belting for the transmission of
power over long distances. With 12 figures. Contained
n SCIENTIFIC AMERICAN SUPPLEMENT, No. 638. Price
10 cents. To be had at this office and from all newsdealers.

Barnes’ Patent Foot Power Machinery.

WoRKERS oF Woop or METAL,
‘without steam power, by using outfits ofthese l(lchhwl;
can bidlower, and save more money from
theirjo bs, thaa by any other means for doing \ -'
thelr work. _Also for

Industrial Schools or Eome Training,
‘With them boys can acquire practicaljour-
neymen's trades before they ¢ o for them-
selves.” Price-List Catalogue

W. F. & JOHN BARNES co.,
No.. 1999. --Ruby St., Rockferd, Ill.

HODCE’S

o\ Universal Augle Union

PATENTED.

Combining an elbow and
union, and can be set at
any angle at which it isde-
sired to run the pipe.
Manufacturers & Wholesale Agents,
ROLLSTONE MACKINE (0., 48 Water St., FITCEBURG, MASS.

SERPOLLET'S STEAM GENERATOR.

Description of a novel form of generator for the in-
stantapeous production of steam, and free from danger
of explosion. \Vith 2 figures. Coutained inSCIENTIFIO

AMERICAN RUPPL!:MENT No. @64. Price 10 cents.
To behad at this office and from all newsdealers.

PIPE COVERINGS

Made entirely of ASBESTOS,

-Absolutely Fire Proof.

BRAIDED PACKING, MILL BOARD, SHEATHING, CEMENT, FIBRE AND SPECIALTIES,
OCHALMIRS-SFRENCOED CO., FOOT H. 8TH ST. N. ¥.

BRANCHES: Phlla, 24 Strawborry $t..

Chicago, 86 E. Lake 8t.

Pittsburg, 37 Lewls Block.

TOXICOLOGY, PRESENT POSITION
of. —A fr per by J. D. Arnold F.C.8., showing how limit-
ed is the number ot polsons that can be detected in
minute q\mntmes % mortemn cases by the present
methods in use. Contained in SCIENTIFIC AMERICAN
SUPPLEMENT, No. 640. Price 10cents. To be had at
this office and from all newsdesiers.

ERIE ENGINE WORKS

CLEVELAND & HARDWICK,

ENGINE
ABLE VERT:CHL BOII_ERS

TATICINARY _F

HE PENNA. DIAMOND DRILL & MFG. CO.
BIRDSBORO, PA., Builders of High Class
Steam Engines, Diamond Drilling and General
Machinery. Flour Mill Rolls Ground and Grooved.

BRIlt)foEA CON?’I}:PP%’II"I%N DEVEL-
opment of.—A paper of. W, P, owbride.
% oft é’ sr% of {mtlding bri alonc‘wﬂ
tices of some remm'ka.blo historie ridm. C
in SCIENTIFIC AMERICAN SUPPLEMENT, N
Price 10 cents.
newsdealers.

BARREL, KE@,
llogsheud,

-STAVE MACHINERY.

Over 50 varletles manu-
ed by

Truss Hoop D . E &.B Holmes
00p Driving. K= B FFALO, N. Y.

R Glark’s Noiseless Ruuber Truck Wheels

Save floors. Anti-Friction Casters.
l’ Rubber Furniture Cast;ers, e C.
atalogue free,

Geo. P. Clark, BoxL Wmdsor Locks, Ct.

'DEEP KEEL AND CENTER BOARD

Yachts.—A paper by Mr. B. Martell, chief surveyor of
Lloyd’s Register ot British acd forelgu shlpplng, dls-
cussing the comparative merits of those two forms of
craft for racing purposes. .Contalned in SCIENTIFIO
AMERICAN SUPPLEMENT, No. §62. Price 10 cents. To
be had at this office and from all newsdealers.

AGENTS 875

WANTED &
ON

SALARY; 2252 49

poér month and expenses

smy Acﬂv- man oF wessen 10 881l our gpods
umpla and live at liome. Salary paid
y and in & Full par-
ticulars and umple case FBEE ‘We mean just
&tan‘%-rd Silver-

‘Will perfectly center
round, square, and octa-
gon pieces from ¥4 in. to
4 in. One of the most
useful], durable, and la-
Sabor saving tools ever
made for centering pur-
poses, and is being uni-
versaily used. Price $12.
Manufactured by THE
CUSHMAN CHUCK Co.,
Hartford, Conn.

USEFUL BOOKS.

Manufacturers, Agriculturists, Chemists, Engineers, Me-
chanics, Builders, men of leisure, and professional
men, of all classes, need good books in the line of
their respective callings. Our post office department
permits the transmission of hooks through the mails
at very small cost. A comprehensive catglogue of
useful books by different authors. on more than fifty
different subjects, has recently been published for
free circulationat the office of this paper. Subjects
classified with names of author. Persons desiring
a copy, have only to ask for it, and it will be mailed
to them. Address,

MUNN & CO.. 361 Broadway, New York,

ACK BARRELMA
ASPEL,IALTLY’M g N[P\Y

JOHN GREENWUOU &CO.
ROCHESTER N.Y.

CONCRETE. — BY JOHN LANDIS.

Practical notes on the mixing and manipulation of ce-
ments. Contained in SCIENTTFIC AMERICAN SUP-
PLEMENT, NO. 643. Price 10 cents. To be had at this
office and from all newsdealers. .

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

PROVIDENCE, R. I.

Improved Ben Centering Chuck.

wHT&\L

BALTIMORE
risce HEATERS

To warm and lower rooms
The lind-sz::n and Most Eeow

llkBLEIZEI) sLlTE IUTEL‘i
tifal Designs,

New and Bean

ay Tith and July 20t

anufacture
E‘A Ill!l: F(}UNBRY an
0 ELAND & BACO

stmcted der the sup ntendence of Mr. Marsden, who, for the past
of Blake Cmshers in this country and Engl.
ACBINE

» Agents, REW

ROCK BREAKERS AND ORE CRUSHERS

‘We manufacture and supply at short notice and lowest rates, 8tone and Ore Crushers. con-
taining the invention described in Letters Patent issued to bt
'gft.her with NEW AND VA twmm IMPROVEMENTS, for which Letters Patent were granted

1 W. Blake, June 15, 1858, to-

r. 8. L. Marsden. All Crushers sugpliertl by us gre It):on-
en y ears, has been

Manufact TR ANSO CONN.
vox'in“:f::'&'f-n"n.;uxii’ﬁ

EVEN THE BR[]W'NIES MAKE PHUT(]GRAPHS

MAKE ALL KINDS

PHOTOEAAPHC QUTFITS FOR AMATEURS

Send for our New Illustrated Catalogue and
copy of Modern Photography.

ROCHESTER OPTICAL CoO,,
18 AQUEDUCT ST.. ROCHESTER, N. Y.

Shepard ] New $60 Screw-Cutting Foot Lathe

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

Lathes on trial. Lathes on
payment.

Send for catalogue of Outfits
for Amateursor Ar'isans
Address H. é‘k S| HEPARD,

A
134 East 2d sn eet
Cincinnati, Ohio.

Tﬂ BUSINESS MEN.

he value of the SCIENTIFIC AMERICAN as an adver-
I:lslng medium cannot be overestimated. lts circulation
is muny times greater than that of any similar journal
now published. It goes into allthe States and Territo-
ries,and isread in all the principal libraries and reading
rooms of the world. A business man wants something
more than to see his advertisement in a printed news-
paper. He wants circulation. This he hag when he
advertises in the SCIENTIFIC AMERICAN. And do not
let the advertising agent influence you to substitute
some other paper tor the SCIENTIFIC AMERICAN, when
selecting a list of publications in wniea you aecide 1t i8
for your interest to advertise. Thisis frequently done,
for the reason taat tae agent gets a_larger eommission
from the papers having a small circulation thanis allow-
ed on the SCIENTIFIC AMERICAN.
For rates see top of firet column of this page, or ad-

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

Gap Lonthe, 8125.

NICKEL PLATING

&POLISHING MATERIALS.

ZUCKER & LEVETT
CHEMICAL C2 NEW YORKUSA

NICKEL ANODES,

NICKEL SALTS,
ROUCES,
COMPOSITION,
BUFFING WHEELS,
ELECTRO & NICKEL
PLATING OUTFITS.

IRON AND STEEL, ANALYSIS OF.—
A description of the metbods employed for determin-
ing the several constituents contained in these metals.

ith one illustration. Contained in SCIENTIFIC AM£R~
ICAN SUPPLEMENT, NO.661. Price10cents. To be
had at this office and from all newsdealers.

“RUEESHORT WRITE VGRS,

Address: The American Writing
Machina Co,, Hartford, Conn.;}
New York Office, 237 Broadway,

ROYAL MICROSCOPIC SOCIETY.—
Annual address by the President. Dr. Dollinger, F.R.8.,
delivered Feb. 8, 1 N Conta ned in SCIENTIFIC AMERI-
COAN SUPPLEMENT 643. Price 10 cents. To be
hadat this office and from all newsdealers.

AT MICE, or VERMIN

wlll not ass through 1t

or I'LO()RS

TERN

MIl\ERAl‘ W()OL <.,
Cleveland, Ohioe, i

THE GREAT TELESCOPES OF THE
‘World.—A paper by Prof. John K. Rees, glving a popular
account of all the great telescopes, their powers and
limitations and method of construetion. Contained in
SCIENTIFIC AMKRICAN SUPPLEMENT, No. 635. Price 10
cents. To be had at this office and from all newsdealers

EEL W\RE OVERY

Py & S EEL\‘I’K

'|'he Sclemmc merican
Pusucmuus FOR 1889,

The prices of the d:ﬂ’erent publications in the United
States, Canada, and Mexico are as follows:

RATES BY MAIL.
The Scientific American (weekly), one year .
The Scientific American Supplement (weekly), one
yea

BESS

$3.00

5.00
The Scleutlﬁc Amencan, Export Edmon (monthly)
one yea .
The Scieutlﬂc Amencan, Archltects and Bm]ders
Edition (monthly), one year. . - . - 260
- COMBINED RATES.
The Scientific American and Supplement, . . $7.00

The Scientific American and Architects and Build-
ers Edition, . b

’l‘lie Scientific Amenca.n. Supplement and Archl-
tects and Builders Edition, . . . 900

Proportionate Rates for Sk Monm

This includes postage, which we . Remit b
Or express money order, ordraft top“ of ¥ postat

MUNN & CO., 363 Bl:ondwuy. New York,

SINVENTIUNS DEVELOPED.

© 1889 SCIENTIFIC AMERICAN, INC.

eml for Model Circular,

Jones Bros. E ( G0.. Cin'ti, O,
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Wdvertisements.

Inside Page, each insertion « = « 25 cents a line.
Back Pagé, each insertion = = « $1.00 a line.

The above ar'% charges per agate line—about eight
words per line. This notice shows the width of the line,
and is set in agate type. Engravings may head adver-
tisements at the same rate per agate line, by measure-
ment, as the letter press. Advertisements must be
received at publication office as early as Thursday morn-
ing to appear in next issue.

R0 'mmmmuuuuuuuwnunnmmmmmmmmﬂmwmmm“
JHCPATENT STAR HACK SAW.X
N°G. )

= e O e

Both the Frames and Bladesof our Star Hack
Saws are now as perfect as human skill can make
them. Tue Frame is steel, polished and Nickel
plated, and will hold all blades from 3 to 12 inches,
and face them in four directions. With the extra
clamp, as seen in the cut, all broken Blades can be
used. These Saws have a file temper, and one five
cent Blade willcut iron or soit steel steadily for
several hours, doing more work than a dollar’s
worth of files.

Priceof No. 6Frame.........cc.oouveevnennnnn $1 00
e S; 1 11 T S 010
¢ ¢ Blades per doz. 55¢ 60c 65¢ T0c 85¢ 95¢ $1 05

Incheslong............ .6 7 8 91011
Frame, Blades or Clamp, sent by mail pre paid on

receipt of price. Also for sale by all Hardware

Dealers. All goods bearing our name are fully

warranted

" MILLERS FALLS CO.,
93 Reade Street, New York.

\RIDE GYCLES!

VICTORS ARE BEST!

7 W Bicycles, Tricyoles, and Safeties

Send for free illustrated
Catalogue.

Overman Wheel Co., Makers,
= : ¥  BOSTON, MASS,

THE COPYING PAD.—HOW TO MAKE

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

f button. Anybody can use it who

N
can wind a watch. No focusing.

S No tripod. Rapid _Rectilinear

Lens. Photograpks
moving objects. an
be used indoors.

Division of Labor
—Qperator can finish
his own pictures, or
send them to the fac-
tory to be finished.

Moroceo covered Ca-

Makes 100 Instantaneous
Pictures by simply pressing a

mera, in handsome

sole-leather case,

loaded for 100 pictures,

For full description of

Price, $25.00. Reloading, $2.00.

The Eastman Dry Plate & Film Co.|

Rochester, N. Y. 115 Oxford St., London.
Send for copy of Kodak Primer with Kodak Photograph.

ZeY NEW ERA
Railroad Builder,
Wagon Road Grader,
} Wagon Loader, and
Ditching Machine.
[} 1t will placein an em-
bankment 1 C
yards of earth in10
hours at a cost of
134 to 2%c. per yd.

A
ETHERG

Iwe
l 1A

uAK

, DERS af)
ROAD GRA .
SCRAPERS FLOWS

DRY AIR REFRIGERATING MACHINE.

Description of Hall’s improved horizontal dryairrefrigs
erator, designed to deliver about 10,000 cubic feet of
cold air per hour, when running at a speed of 100 revolu-
tions perminute, and capable of reducing the temperas
ture of 9° above to 50° below zero. With five figures,
showing plan and side elevation of the apparatus. aqd
diagrams illustrative of its performance. Contained in
SCIENTIFIC AMERICAN SUPPLEMENT, No. 288, Price
310 cfuts. To be had a¢ this office and from all news-
ealers.

PENBERTHY IMPROVED
AUTOMATIC INJECTOR.

SNQW Because they cost less than others and do
equal work. Lift 20 feet and work from
. head as well. Re-start themselves
g and require no watching. Will lift
through hot pipes, work from 25 to
1bs. pressure. Parts removable
without disconnecting, also inter-
changeable. Send for ;[))amphlet.

Penberthy Injector Co., Detroit, Mich.

PATENTS.

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

In this line of business they have had forty-one years’
experience. and now have unequaled facilities for the
preparation of Patent Drawings, Specifications, and the
prosecution of Applications for Patents in the United
States, Canada. and Foreign Countries. "Messrs. Munn &
Co. also attend to the preparation of Caveats, Copyrights
for Books, Labels, Reissues, Assignments, and Reports
on Infringements of Patents. All business intrusted to
them is done with special care and promptness, on very
reasonable terms. N

A pamphlet sent free of charee, on application, con-
taining full information about Patents and how to pro-
cure them; directions concerning I.abels, Copyrights,
Designs, Patents, Appeals, Reissues, Infringements, As-
gignmeltlts, Rejected Cases. Hints on the Sale of Pa-

ents, etc.

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

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

BRANCH OFFICES.—No. 622 and 62¢ F_Street, Pa-
cific Bullding, near 7th Street, Washington, D. C,

“Kodak” see SCi, AM., Sept. 15,788,

‘Why 20,000 have beensold in two years. |-

 BEsT

Chicago,

Patent Riveted Monarch Rubber Belting.

IN THE WORILD. .

THE GUTTA PERCHA AND RUBBER MFG. CO.
35 Warren Street, New York.

San Francisco, Boston, Mass.

THE EIFFEL TOWER.—AN EXCEL-
lent ¢ ving of the Eiffel one thousand-feet-high
tower., which was opened to the public a few days ago,
and which is to form a part of the French Exposition
attractions, may be found, with description, in the Sci-
ENTIFIC AMERICAN SUPPLEMENT, NoO. ., To be
had from newsdealers or at this office. Price 10 cents.

INVENTORS and others desirins new articles manufac-
tured and introduced, address P. O. Box 86, Cleveland, O.

We make a Specialty of

Hard Rubber Pump Valves

For Hot Water, Oils, and Acids,
also for very high pressures,

NUFp
@v/l\my 8,

¢

L3 ' Accept no pump valvesas Jenkins
('\i' q9 or Jenkins Bros., unless stamped
/r/N S Q like cut.

%1 Johm Street, New York.
105 Milk Street, Boston.

21 North 5th Street, Phila.
54 Dearborn Street, Chicago.

JENKINS BROS. {
ANEW CATALOCU
VALUABLE PAPERS

Contained in SCIENTIFIC AMERICAN SUPPLEMENT, sent
Sree o&lcharg‘e to any address.
UNN & CO., 361 Broadway, New York.

THE ARMSTRONG MFG. CO.

BRIDGEPORT, CONN.
WATER, GAS AND STEAM FITTERS®> TOOLS.

N

Stocks and Dies for Pipe, Bolts, and Brass Pipe,
Wrenches, Pipe Vises, Pipe Cutters, etc.
Catalogues sent free on application.

SYRACUSE MALLEABLE IRONWORKS
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THE PHONOGRAPH.--A DETAILED

description of the new and improved form of the.pho-
nograph just brought out by Edison. With 8 engrav-
ings. Contained in SCIENTIFIC AMERICAN SUPPLE-
, No. 632. Price 10 cents. To be had at this
office and from all newsdealers.
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Expose an Immense

Heated Surface. __

Extractall the Heat from

the Gases. FKurnish Pure
arm Air in abundance,

Fifteen Years of Test.
Universally Satisfactory.

Send for * Our Furnace Book.”

Abram Cox Stove Co.

MANUFACTURERS,
Philadelphia and New York.

GRAPHOPHONE AND PHONOGRAPH.

—An Interesting account of the Edison, Bell, and Tain-
tor apparatus for the mechanical reproduction of speech,
with detailed description of the same. With 11 figures.
(‘ontained in SCIENTIFIC AMERICAN SUPPLEMENT, No.
669. Price 10 cents. To be had at this office and from
all newsdealers.
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JAMES B. EADS.—AN ACCOUNT OF
thelife and labors of this eminent engineer. Witha
portrait. Contained in SCIENTIFIC AMERICAN SUPPLE-
MENT, No. 392. Price 10 cents. To be had at this
office and from all newsdealers.

NATIONAL

Address for Pamphlet.

NATIONATL FITTER.

Special Size to Filter Entire Supply of Water for House.
GUARANTEED TO PRODUCE

BRIGHT SPARKLING WATER

If Filter 1s Cleaned Once Each Day. Oanbe Cleaned in 10 Minutes.
- LARGE SIZES FOR MILLS AND WATER WORKS.

WATER PURIFYING CO.,

145 Broadway or 86 Liberty St., New Yorl:.

(% AMERIGAN BELL TELEPHONE 0.

95 MILK ST., BOSTON, MASS,

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

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

cientific Pook (Jatalogue

"RECENTLY PUBLISHED.

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

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

TOOL AGENTS WANTED.
inevery SHOP inthe United States

5([\@10&‘)“: 'Lu‘.!v‘u‘;h-» Ntaltoviryee -
THE FINEST OF MECHANICAL TOOLS A SPECIALTY,
C.BJAMES. 98 LAKE ST CHICAGO.ILL.

MANGANESE STEEL AND ITS PROP-

erties.—Abstract of two p%fem on _this subject by Mr.
Robert A. Hadfield. Assoc. M. Inst. C.E. Contained in
SCIENTIFIC AMERICAN SUPPLEMENT, No. 640. Price 10
cents. To be had at this office and from all newsdealers.

PATENT

'JACKET KETTLES,

Plain or Porcelain Lined. Tested to 100 1b. \\N\
pressure. Send for Lists. i3
HAND, BURR & CO.

614 and 616 Market St., Philadelphia. Pa.

ESTABLISHED HALF A CENTURY,
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> _STANDARD TOOL CO.

MANUFACTURERS OF

The Celebrated Chaplin Try and Center Square, Standard Steel Rules,
Steel Caliper Rules, Universal Bevels, Caliper Gauges, Improved
Surface Gauges, Bevel Protractors, Depth Gauges, Screw
Pitch and Center Gauges, Hardene
Graduated Steel Squares, Spring Calipers,
Pliers, Straight Edges, etc.

WRITE FOR ILLUSTRATED CATALOGUE AND PRICE LIST OF FULL LINE.

Steel Squares,

. etc.
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ELECTRO MOTOR, SIMPLE. HOW TO
make. By@.M.Hopkins.—Description of a small electro
motor devised and constructed with a view to assisting
amateurs to make a motor which might be driven with
advantage by a current derived from a battery, and
which would haye .sufficlent power to operate a foot
lathe or any machine requiring not over one man power.
With 11 figures. 'Cor_ltalned in SCIENTIFIC AMERICAN
SUPPLEMENT, No.641. Price 10 cents. To be had at
this oftice and from all newsdealers.
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Machines and 20'' Drills.
W. P. DAVIS, Rochester, N. Y.
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Seientific Qmervican
The Most P;it::::::;:l;a;:? ?1.1 the World,

Onl .00 a Year, including Postage. Weekly.
o1y 83,000 ol g Eggnse. Weekdy

This widely circulnted and splendidly illustrated
paper is published weekly. Every number contains six-
teen pages of useful informatfon and a large number of
original engravings of new inventions and discoveries,
representing Engineering Works, Steam Muchinery,
New Inventions. Novelties in Mechanics, Manufuctures,
Chemistry, Electricity, Telegraphy, Photography, Archi-
tecture, Agriculture. Horticulture, Natural History, ete.
Complete List of Patents each weeA.

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

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

The safest way to remit is by Postal Order, Draft, or
Express Money Order. Money carefully placed.inside
of envelopes, securely sealed, and correctly addressed,
seldom goes astray,but is at the sender’s risk. Ad-
dress all ‘etters and make all orders, drafts, ete., pay-

able to
MTUTITIT & CO.,
361 Broadway, New York.
—_——
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Scientific American Supplement.

This is a separate and distinct publication from
THE SCIENTIFIC AMERICAN, but is unitorm therewith
in size, every number containing sixteen large pages full
of engravings, many of which are taken from foreign.
papers, and accompanied with translated descriptions.
THE SCIENTIFIC AMERICAN SUPPLEMENT is published
weekly, and includes a very wide range of contents. It
presents the most recent papers by eminent writersin
all the principal departments of Science and the
Useful Arts, embracing Biology, Geclogy, Mineralogy,
Natural History, Geography, Archeology. Astronomy,
Chemistry, Electricity, Light. Heat, Mechanical Engi-
neering, Steam and Railway Engineering, Mining,
Ship Building, Marine Engineering, Photography,
Technology, Manufacturing Industries, Sanitary En-
gineering, Agriculture, Horticulture, Domestic Econo-~
my, Biography, Medicine, etc. A vast amonnt of fresh
and valuable information obtainable in no other pub-
lication. .

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

Price for the SUPPLEMENT for the United States and
Canada, $5.00 a year, or one copy of the SCIENTIFIC AM-
ERICAN and one copy of the SUPPL.EMENT, both mailed
for one year for $7.00. Single copies 10cents. Address
andremit by postas order, express money order, or check,

MUNN & Co., 361 Broadway, N. Y.,
Publishers SCIENTIFIC AMERICAN.

Building Edition.

THE SCIENTIFIC AMERICAN ARCHITECTS' AND
BUILDERS’ EDITION 18 issued monthly. $2.50 a year.
Single copies, 25 cents. Forty large quarto pages, equal
‘to about two handred ordinary book pages; forminga
large and splendid Magazine of Architecture, rich-
ly adorned with elegant plates in colors, and with other
fine engravings; illustrating the most interesting ex-
‘amples of modern Architectural Construction and
allied subjects.

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

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

MUNN & CO., Publishers,
361 Brpadwa,y, New York.
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HE “Scientific’ Am n” is printed with CHASR,
ENEU JOHNSON & CO.’S INE« th and Lom-
bard Sts., Phila., and 47 Rose St., 0] e St., N. Y,





