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NATURAL RESOURCES OF VIRGINIA AND WEST
VIRGINIA.
BY B. G. UNDERWOOD.

In natural and varied resources, Virginia and West
Virginia are
unrivaled, and
the marked
advance made
by both of
these common-
wealths during
the past de-
cade is worthy
of note.

Virginia, as
one of the ori-
ginal thirteen
States, held
first position
up to the cen-
sus of 1810,
and, owing to
the separation
of West Virgi-
nia, in 1863,
was No. 10;
1880, No. 14;
and in 1890, No.
15. West Vir-
ginia gained
one point in
the last cen-
sus, being No.
29 in 1880 and
No. 28 in 1890.

We have
preferred in
the present

article to show a few of the many beautiful views\ Saltpeter Cave, which has a peculiar history, is given
with which both States abound, rather than any of on another page. From this cave the confederate
the many manufacturing establishments which have government obtained niter for use in manufacturing
lately been so largely established. gunpowder, and it was guarded during the war. It is

On this page is given one of many beautiful views | situated near Natural Bridge, and below the mouth of
on New River near Thermal, West Virginia, on the|the cave the little stream flows which runs under
line of the Chesapeake and Ohio Railr ad. Natural Bridge. Saltville, Virginia, is also shown.
' Here during the war a large force was
stationed, as a large share of the salt
used in the confederacy came from this
point.

The rifle pits and old fortifications
built to defend the salt works are in
(Continued on page 404.)
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PROGRESS OF OUR NAVY,

It is gratifying to note the very substantial progress
which has been made, as evidenced in the annual re-
port of Secretary Tracy, in the building up of our new
navy. Itis, as the secretary says, ‘‘a progress both in
ships and in ordnance, by which the United States has
emerged from its condition of helplessness at sea, and,
by the employment of its own resources, has distanced
its more experienced competitors, marking an epoch in
the naval development not only of this countryibut
of the world.”

On March 4, 1889, there were in our navy only three
modern steel vessels, with an aggregate tonnage of
7,863 tons, and mounting thirteen 6-inch and four 8-inch
guns, the forgings for which last, as well as the shaft-
ing for the vessels, had been purchased from abroad, as
they could not be made in this country. On the 4th
of March next it is expected that there will be
twenty-two modern vessels in commission, while nine
additional vessels, none of which in speed, armor and
armament has a superior in any foreign navy, prom-
ise to be ready for launching within the next twelve
months. The nineteen vessels thus added to the navy
in four years have an aggregate tonnage of 54,832 tons,
mounting altogether two 12-inch, six 10-inch, sixteen
8-inch and eighty-two 6-inch guns, all of which, with
the exception of five of the earliest, have been manu-
factured in this country. Three new steel tugs have
also been constructed and put in service during this
period.

Our new navy, including all vessels built or author-
ized, now consists of the following vessels: One seago-
ing battleship (first-class)—Iowa ; three coast-line bat-
tleships (first-class) —Massachusetts, Indiana, Oregon;
two battleships (second-class)—Maine, Texas; six
double-turreted harbor defense vessels—Puritan, Mon-
terey, Miantonomoh, Monadnock, Terror, Amphitrite;
two armored cruisers—New York, Brooklyn ; one ram;
two protected cruisers of extreme speed—Columbia,
Minneapolis ; fourteen cruisers—Olympia, Baltimore,
Chicago, Philadelphia, San Francisco, Newark,
Charleston, Boston, Atlanta, Cincinnati, Raleigh, De-
troit, Montgomery, Marblehead ; one dispatch vessel—
Dolphin; six gunboats—Yorktown, Concord, Ben-
nington, Machias, Castine, Petrel; one dynamite
vessel—Vesuvius ; one practice vessel—Bancroft; two
torpedo boats—Cushing, No. 2. Making a total of
forty-two vessels.

The three great first-class battle ships have a dis
placement of over 10,000 tons each, are protected by
18 inches of armor, carry 13-inch guns, and throw an
aggregate of over three tons of projectiles at a single
discharge, while the armored cruiser New York, for-
merly declared by the Secretary to be ‘the best all
round vessel of any type,” is now to be outdone by the
new Brooklyn, of 9,150 tons, greater coal endurance
and greater battery power. The two triple screw pro-
tected cruisers, Columbia and Minneapolis, with their
maximum speed of 22 knots and sustained sea speed of
21 knots, with a very large radius of action, repre-
sent the highest type thus far attempted in this class
of vessels.

A resume is given of the experiments and tests un-
dertaken to obtain the best possible protective armor,
resulting in the development of Harveyized nickel-
steel for this purpose, from which our armor plates are
now made, * far superior to any hitherto known, and
destined to furnish the standard, both of quality
and manufacture, for the great naval powers of
Europe.”

Although all our new vessels, as well as the torpedo
boats especially, have been designed to use torpedoes,
the kind of torpedo to be employed has for a long
time been a most perplexing question, nothwithstand-
ing that there have been many valuable American
inventions and improvements made in this line. It
was finally decided by the department to domesticate
in this country the manufacture of the Whitehead tor-
pedo, whose use in actual war had proved an assured
success, and a factory was accordingly built for the
purpose in Brooklyn, N. Y., under an arrangement
with the foreign manufacturers. A number of these
torpedoes, of the best modern design and of American
manufacture, are now nearly ready for use.

In the manufacture of high power guns, eighty-two
have been completed during the last year. The great-
est progress has been made with the rapid-fire gun, of
which twenty-eight 4-inch and eleven 5-inch have been
completed since the last report. These guns, upon
which little had been done up to last year, owing
to the time required to perfect a suitable breech me-
chanism, are now rapidly approaching completion.
The difficulties experienced in the manufacture of
suitable metallic cartridge cases have now also been
overcome. Of the 6-inch guns, the manufacture of
which was most advanced, 135 have now been com-
pleted. Contracts have been made for forgings for six
new 6 inch guns of forty calibers in length, to be used
with brass cartridge cases as rapid-fire guns, and to be
supplied to the fastest cruisers. Of the 8-inch guns,
twenty-three are now completed and twelve partly
completed. All the 10-inch guns, twenty-five in num-
ber, have been completed and are ready for installa-
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tion on the ships for which they are intended. Five12-
inch guns have been completed, of which two have
been proved and are being installed on the Monterey.
The first 13-inch gun is approaching completion, and
the forgings of the second have been received.

The development of a new smokeless powder, and of
a safe high explosive for the shells in high-power guns,
and the manufacture of armor-piercing projectiles
equal or superior to those of any other nation, are each
the subject of a discriminating and most satisfactory
notice by the secretary. As to smokeless powder, it is
said that the department, ‘‘ by independent investiga-
tion and experiments, conducted by its own agencies
at its own establishments, has succeeded in develop-
ing a smokeless powder which in efficiency and endur-
ance gives better results than any known powder
abroad.” In conclusion, the secretary expresses the
opinion that there can be but little doubt, in view of
the progress of naval science, that the advance toward
higherand higher types will continue steadily in the
future, a progress in which American inventors will,
doubless, be full participators.

THE USE OF PHOTOGRAPHY IN PHYSICAL RESEARCH.

This is the title of a very interesting and instructive
lecture delivered before the Physical Department of
the Brooklyn Institute of Arts and Sciences, Dec. 13,
by Prof. Edward L. Nichols, of Cornell University.

The lecturer began by stating that photography is
now used in almost every branch of physical research;
that it is often used advantageously as a substitute for
drawing when making observations. Prof. Nichols
projected upon the screen a number of views, illustrat-
ing the exploration of the magnetic field, showing the
lines of force, and of various phenomena which have
heretofore been illustrated by drawings made by the
hand of the observer. In some cases the hand-made
drawings compared favorably with the photographs,
while in others they appeared to be incorrect. The lec-
turer spoke of the value of photography in making
long-continued observations ; also in making observa-
tions of phenomena developed instantaneously, as in
the case of lightning flashes, electrical discharges,
sound vibrations, etc. Healso showed upon the screen
a plate illustrating diffraction fringes formed by a
small triangular aperture in a piece of tinfoil, the figure
being very intricate, and altogether different from
what might have been expected.

An interesting illustration was that of photographs
of the manometric flame, the flame for this purpose be-
ing produced by a concentric burner, the illuminating
gas being supplied to the central orifice while the oxy-
gen flowed through the annular orifice. The photo-
graphic flames produced in this way were very bright,
clear, and sharply defined, and although drawings
heretofore made compared favorably with the photo-
graphic record, they were not, of course, as accurate as
the photographs.

Interesting views of the electric arc were shown, with
which the hand-made drawings heretofore used com-
pared very favorably. The photographs, however, re-
vealed some phenomena which had not been observed
by the eye. Among these were the brilliant particles
thrown off from the are, also the superior actinic qual-
ity of the light given by the incandescent copper cov-
ering of the carbons. A photograph of an are on an
alternating circuit showed a succession of light flashes,
proving the intermittent character of the are wben
produced by an alternating current. Other peculiar
features were shown, among them an illustration of the
arc oscillating from one side of the carbon to the other.
This the lecturer supposes to be due to the attraction
and repulsion of the earth’s magnetism. He stated that
the singing of the arc was clearly due to rapid inter-
missions, and that the pitch of the sound proceeding
from the arc was what would be expected from the rate
of the reversals of the current.

An attempt has been made to produce a photographic
record of the alternating current by means of a tele-
phone having attached to its diaphragm a mirror, the
incident beam being projected on the mirror, the re-
flected beam being received on a moving sensitive
plate. The result showed that the fundamental vibra-
tion of the telephone diaphragm interfered with the
production of a correct record. For this method was
substituted one in which a stream of mercury carried
the alternating current, the apparatus being so arrang-
ed as to allow the stream to pass between the poles of
a magnet. The mercury was oscillated by the attrac-
tion and repulsion of the magnet, the movement corre-
spondingly exactly with the reversals of the current.
The mercury stream was photographed through a slit
located at the point of greatest amplitude of vibration,
and the curve produced was the sinuous curve expected
from an alternating current produced by a machine
working normally.

One of the most interesting illustrations of the eve-
ning was that of sun spots taken by means of the spec-
troscope. This method of investigation appears to
have shown conclusively that the fecula around the
dark portion of the sun spot correspond with the
flames projected from the sun.
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American Society of Mechanical Engineers.

Papers of more than usual interest and containing
much original and important matter were read at the
recent meeting in this city. In a paper, an Analysis
of the Shaft Governor, the reinarkable fact was
brought out that, notwithstanding the great impor-
tance of the governor as a means of protection from
accident, not to mention its other uses, not a single
complete work, treating of this, either descriptive or
scientific, has ever been brought out.

[Readers of the SCIENTIFIC AMERICAN will recall
the series of fly-wheel breaks during the past year, a
notable one in the Amoskeag mills at Manchester, N.
H., in all of which the governors failed to prevent the
racing which led to disaster.]

The author of the paper described a governor of his
own construction, which, if it will work with certainty
under all conditions, is a remarkable design. After a
mathematical description of the forces involved,
and his mode of dealing with them, he says of the
mechanical result, that is to say of the new governor :

“At a recent test of the device in an electric light
station, on an engine of 500 horse power, running at a
speed of 220 revolutions per minute, where the balance
found it necessary to resist reciprocating pressures of
2! tons at each extreme of the stroke, there was not
even one revolution difference between the correspond-
ing speeds of no load and full load.” '

John T. Hawkins, of Taunton, Mass., described a
new graduating steam radiator which he had been led
to design because of the well-known defects of those
now in the market. He said :

““The impossibility of adjusting the heating effect of
the ordinary steain radiator to changes in the tem-
perature of the outer air is probably the greatest
objection to that system ; the facility with which this
adjustment is effected in the hot water systems consti-
tuting the principal advantage which the latter pos-
sess over the former; while the simplicity and per-
fection with which the combustion in the furnace is
automatically regulated in the steam system gives it
an equally decided advantage over the hot water
system ; to say nothing of the greater first cost of the
latter.”

His own design was operated in his own apartments
last winter, working admirably (that’s what he says of
it), giving all needed relief from an overheated room in
mild weather, while giving ample warmth when the
thermometer ranged low. It also conclusively estab-
lished its immunity from leakage when, upon a second
occasion, the attendant upon the boiler forgot to shut
off the boiler feed and filled every radiator in the
house with water, this being the only one out of nine-
teen that was not discharging water pretty freely about
the floors from the automatic air valves, until the sur-
plus water was drawn from the system through the
boiler blow-off cock.

An elaborate and lengthy paper was read by George
Richmond, of New York, on the Refrigeration Pro-
cess and Its Proper Place in Thermo-dynamics. We
may sum it up by saying that the fundamental prin-
ciple insisted upon is that heat can leave a body only
by transformation into work or by transfer to some
other body. The graphical method, though it can give
no information as to the actual transfers between the
steam and the cylinder, is peculiarly adapted to the
representation of such transfers. Thissubjectis mere-
ly touched upon in an application of the principles to
the study of the practical refrigeration process, the ob-
ject of the paperbeing principally to present a method
whichit is believed will be found peculiarly useful to
those who are not familiar with the analytic methods
and in sufficient completeness to enable a judgment to
be formed as to its merits.

The mathematical formule introduced are in a large
measure due to the translation of the results into the
usual notation, and there are few questions arising in
practice, so the author says, which a draughtsman
could not solve in an intelligible and accurate manner
by the methods with which he is most familiar. One
noticeable result is the graphical determination of the
amount of superheating required to produce any de-
gree of dryness finally in the steam cylinder (apart
from the action of the walls) or the superheating of a
vapor by compression—results for which Zeuner's
formula for superheating gases is generally used.
The value of this formulais not in question, so says
the author, but as a general principle it is unsatisfac-
tory to use formule on trust when we can reach the
same results directly by easily understood methods.

In the paper, Tests on the Triple Engine at the Mas-
sachusetts Institute of Technology, these tests having
been a part of the regular work in the laboratory of
steam engineering for the last school year, the con-
clusion reached is that ‘‘it makes but little difference
where steam jackets are used on an engine, provided
the jacketing is carried far enough and not too far.”

This is certainly a remarkable conclusion and seems
scarcely to compensate for a season’s work.

A Variable Speed Steam Power Transmission, the
invention of E. F. Gordon, M.E., was described with
much detail. Simply stated, the device consists of a
deeply grooved pulley, split by a plane perpendicular

to its axis and dividing it symmetrically, with means|
for varying the distance of the two parts, one from the
other.

Given a belt adapted for the purpose, it will, in run-
ning on such a pulley, lie nearer the center as the two
parts are more widely separated, and recede as they
are brought nearer together. Such a pulley may be
used on either the driving or driven shaft, or both,
and it is evident that the shafts may be at any prac-
tical distance apart, also that the greater the pull on
the belt the greater its hug and consequent freedom
from slip. In some cases it is desirable to place a loose
pulley between the two parts referred to, making a
compact arrangement for starting, stopping, and vary-
ing speed in the space ordinarily occupied by a single
pulley of the usual style.

W. F. Durand, of Ithaca, N. Y., read a paper on the
Limit of Propeller Efficiency as Dependent on the
Surface Form of the Propeller, setting forth the result
of a long series of studies and some striking formulas
by which he endeavored to show :

(1) That the limiting efficiency of the element of the
surface of a propeller, working under any given con-,
ditions, is an absolute geometrical quantity, depend-
ing solely on its direction and motion, and on the
motion of the ship.

(?) That the limiting efficiency of an entire propeller,
composed of helicoidal surfaces of the same uniform
pitch, is equally simple and definite.

(3) That the limiting efficiency of propellers in
general, whether considered as surfaces not truly heli-
coidal or as solids such as are actually used, depends
on the additional consideration of the distribution of
work over their surfaces. The latter being a subject of
great complexity, and depending on the ship as well as
on the propeller, does not admit of general analytical
treatment. It is shown, however, that certain limits
may usually be laid down between which the efficiency
in any given case must lie ; and in the case of solids, as
actually used, it is shown that such suppositions as can
be made lead to the natural conclusion that thickness
in general is detrimental to efficiency.

Samuel Webber, of Charlestown, N. H., gavethetabu-
lated result of some interesting Tests of Driving Belts,
the result of the tests. The strain on the belts was
83)4 pounds per inch, though at times it exceeded this
somewhat. Summing up, the author said :

‘“The ‘leather-lined canvas’ belt gave excellent re-
sults, as before, but its opponents object to it from the
difficulty of making perfect joints by lacing; and the
‘slotted’ leather belt called the *Eureka,’ when
dressed so as to be perfectly supple, gave very nearly
as high results, and showed about the same coefficient
of friction, which diminished a little in the last test,
when the strain was increased from 8314 to 9124 pounds
per inch.”

An interesting boiler explosion was the subject of a
paper by F. Daniels, of Worcester, Mass., describing the
precautions taken by the owners of the mill by whom
he is employed to secure sound material for a new set
of horizontal tubular boilers, subjecting all the plates
to a careful test before they were made up ; and how
that even thensome of them proved to be weak, and
a rupture (mistakenly called ‘‘explosion”) occurred.
The author said : * These boilers have been in success-
ful operation for nearly six years and are still in use.
They are inspected every week. The water is run out,
the manholes removed, and the interior as well as the
exterior of the boilers carefully examined. As the wa-
ter in the streams in the vicinity of Worcester is very
pure, coming as it does from the granite hills,we never
find scale in the boilers, but in the spring and fall dur-
ing high water it is not uncommon to find a small de-
posit of debris, which is carefully washed out.

‘“With all this care, the accident was to us areal sur-
prise. When it happened, the plant was running as
usual, but the boilers were somewhat forced, although
not toany extreme limit. Without any warning what-
ever, and with very little noise, the firing doors of the
furnace were burst open, coal, ashes and water thrown
out, and the boiler house, in an instant, filled with
steam.

‘““As soon as an examination could be made, it was
found that one of the plates in the third row, just over
the most intense heat, had bagged and ruptured, leav-
ing an orificeabout one inch in diameter, thinning the
metal around the orifice to a knife edge. The remain-
der of the shell was not damaged, because the boiler
quickly emptied itself of water and steam, which ex-
tinguished the fire and cooled the brickwork. The
analysis of the ruptured plate is as follows:

PhOSPhOTUB. s et ieeeeerineresnrasssssssassocnns 0063 per cent.
£ LT ¢ 11 0022 .
T 1« N 0024 "
MADZANEBE. . vvuveerrernerrnen verieiiiennnicennns 0261 s
Carbon ... iiiiiiiiiin i e 010 *

“It was suggested that this thin scale covered the
entire surface over the fracture before the rupture, and
was caused by oil which had become burned onto the
plate: but as the feed water for this plant was sup-
plied from a closed heater, it is difficult to see how oil

could have found its way into the boiler. We have
been informed by Mr. Robinson (who made the boiler)
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that he was called a short timne ago to examine a boiler
of the same construction as the one referred to in this
paper. It had been overheated directly over the fire
box, making the shell plates wavy. After carefully
drawing the water from the boiler, nothing could be
discovered on the plate excepting a whitish powder.
There was neither scale nor mud.

‘“The conclusions the writer arrives at are that the
importance of mechanical, physical and chemical tests
cannot be overrated. While the plate makers invari-
ably subject their plates to tests and stamp them ac-
cordingly, at the same time a confirmation of quality
by the consumer is desirable, for we have seen that in
the tests at Watertown one plate was condemned. If
the ruptured plate had been of improper material or
had contained sufficient carbon to harden when the
water came in contact with the overheated plate, a
crack might have developed, resulting in a serious ex-
plosion, possibly destroying the entire plant and caus-
ing a loss of life.”

In the discussion that followed the reading of this
paper, J. McBride, an experienced boilermaker, gave
it as his opinion that dirt caused the trouble. J. F.
Holloway, another expert, attributed it to a blister or
air bubble in the plate. Geo. H. Babcock, the boiler-
maker, said: *‘ The dirt will gatherat a definite point ;
it will not spread over the bottom of the boiler, the
circulation tending to bring it toward one point, where
it will gather in a mass and cause a burning out.”

Professor Denton said : ‘It has been shown that a
scale of very small thickness, which would ordinarily
escape the attention of a boilerman, would cause this
result.”

The Process of Cutting Cams, was read by W. A.
Gabriel, of Elgin, Ill. Mr. Gabriel is a designer of
small and intricate machinery for the manufacture of
parts of watches and, in the course of his experience,
found it necessary to produce cams of greater accuracy
than could be obtained by the old and well known
ways.

A paper on Tests of a Pumnp Receiving Suction Water
under Pressure, described a series of experiments made
with a view of determining the advantages of the
plan of feeding water under pressure to a direct-act-
ing pump over that of drawing the water from a re-
ceiving well. No measurement of the water pumped
under the two conditions was attempted, as it went
directly into the supply pipes; but the pumps ap-
peared to work more smoothly and to keep the stand
pipe level more constant under pressure than when
sucking.

Experimental Determination of the Heat Generated
per Candle Power by Oil and Gas Lamps, was the title
of a paperread by D. 8. Jacobus, of Hoboken, N. J.
J. B. Stanwood, of Cincinnati, O., treated Strains in
the Rims of Fly-band Wheels, the conclusion being
that this strain varies nearly as the rim velocity squar-
ed, and, if the velocity is doubled, the strain is quad-
rupled and the factor of safety is reduced to a
minimum.

A highly instructive series of experiments was de-
seribed by R. C. Carpenter, of Ithaca, N. Y., on Com-
parative Variation in Economy with Change of Load
in Simple and Compound Engines, Effect of Steam
Jackets on High Speed Engines. By the use of dia-
grams, the author was enabled to show the actual re-
sults jobtained veryclearly. From these it appeared
that for most conditions the engine with the cylinders
steam-jacketed consumed less than when not jacketed ;
that this difference was greatest for the least loads,
was probably about 2 per cent at rated capacity, and
the conditions were reversed for heavy loads, the un-
jacketed cylinder becoming the more economical.

Considering these results only for loads between 60
and 120 horse power, the author found as the average :

19710 pounds of dry steam per I. horse
power per hour.

20'1 pounds of dry steam per 1. horse
power per hour.

With steam in jackets.... {

With no steam in jackets, {

These tests, the lecturer said, show in all cases a
slight gain due to the use of the steam jackets, the
amounts varying in the different tests to from 2-75 per
cent to 5 per cent of the steam consumed. The use
of the high pressure jacket alone seems to have pro-
duced no especial effect, the results being better with-
out it.

It should also be noticed, as pointed out by Dr. R.
H. Thurston in Paper CCCCXXYV., Vol. XII,, of the
Transactions, that in actual use the jackets would
produce somewhat better results than shown in the
test, due to the fact that the water of condensation
from the jackets would ordinarily be returned directly
to the boiler, thus saving the heat required to raise a
given weight of feed water through the required range
of temperature.

Strains in Lathe Beds was the title of a paper read
by G. W. Bissell, Ames, Iowa. De Volson Wood read
one on Hydraulic Reaction Motors and another on
Negative Specific Heat.

TELESCOPIC steel masts or rods are to be used in
lighting the public squares in Brussels. The object of
this system is to preserve the beauties of the parks in
the daytime.
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'Telegraphing Without Connecting Wires,

Interesting experiments have recently been made
under Mr. W. H. Preece, with a view to electric com-
munication between distant points without wire con-
nection, namely, through air, water, or earth. Mr.
Preece proposed to conduct experiments in three dif-
ferent methods. First, by running a wire along the
shore on light poles for a distance of about a mile, and
a second wire from stem to stern of the ship, the two
acting upon each other inductively through the inter-
vening space ; secondly, by suspending a short line over
the side of the ship, so that it might dip into the sea in
the direction of the end of the shore line, to work by
conduction through the sea; and, thirdly, by running
out a light cable from the shore to the ship, terminat-
ing in a coil at the bottom of the sea, near the ship,
but not attached to it, while another coil is placed on
board. These twocoilsare expected to actinductively,
and to give ample sound on telephones by means of
rapid alternations. The experiments by the first
method have been carried to a successful issue within
the last few days, the shore wire having been erected
along the Welsh coast, commencing at Lavernock
Point, a little south of Cardiff, and proceeding for a
mile in the direction of Lavernock House. The light-
ship was represented for the occasion by the island of
Flat Holme, in the Bristol Channel ; and theline there
erected, parallel to the first and three miles distant
from it, was about halt a mile long. The shore line
was furnished with a powerful generator at Lavernock
Point, and the island line with a sounder to receive the
messages. The result was that the words dispatched
into the mainland wire were heard on the island with
perfect distinctness, but we can scarcely admit that
Flat Holme represents the conditions of a ship. This
method is analogous to that patented by Mr. Edison
for establishing telegraphic communication between
two vessels when at sea.

—_— et r—

Society of Naval Architects and Marine Engineers,

Prominent men in the shipbuilding and shipping in-
terests of the United States have completed the pre-
liminary organization of a professional society, to be
called the Society of Naval Architects and Marine En-
gineers, whose object will be to promote the art of
shipbuilding in all its branches, both ¢commercial and
naval. The committee of organization, consisting of
William H. Webb, of New York ; Lewis Nixon, general
manager of Cramp’s Shipbuilding Company, of Phila-
delphia ; Col. E. A. Stevens, of Hoboken; Francis T.
Bowles, Naval Constructor, United States navy ; and
(ex-officio) Clement A. Griscom, president of the Inter-
national Navigation Company, expect to incorporate
the society in New York and are now sending out invi-
tations to membership.

FALL OF A RAILWAY BRIDGE AT TERRE HAUTE.

Our engraving is reproduced from a photograph
showing the very serious consequences which resulted
from a rather slight butting collision at Terre Haute,
Ind., on October 28. The bridge, which carries the
track of the Cleveland, Cincinnati, Chicago and St.
Louis road, crosses the Wabash River at an elevation
of about 50 feet above the water. The cars which
appear at the right of the engraving were those of a
train which had been run

THE TALLEST WROUGHT IRON CHIMNEY,

The annexed illustration is from a photograph of a
large wrought iron chimney, erected at Darwen, in
North Lancashire, by the Pearson & Knowles Coal
and Iron Company, of Warrington, for the Darwen
and Mostyn Iron Company. It was designed, says the
Engineer, by Mr. J. T. Smith, of Rhine Hill, Strat-

WROUGHT IRON CHIMNEY AT DARWEN.

ford-on-Avon, and the Pearson & Knowles Coal and
I Tron Company, to supersede brick stacks of the ordi-
nary description, which were used for carrying off the
gases from the blast furnaces of the Darwen and Mos-
tyn Iron Company. This chimneyis 275 feet high
from foundation to top, and the tallest iron structure
of its kind in Great Britain. Shortly after erection,
and before more than half the lining was in, it with-
stood without injury and in a perfectly satisfactory
manner one of the severest gales experienced for many
years.

The following are a few general particulars of this
chimney. As stated above, the total height, including

upon the bridge for a few
minutes to get out of the
way of another train,
switching in the yard.
‘While it stood there it was
run into by the stock train
from the opposite direction
and a truss was broken
sufficiently to cause it to
give way, letting both en-
gines and eight cars of cat-
tle and coal into the river.
One of the engines was
entirely submerged. One
engineer was killed. The
other men on both trains
saved themselves. T he
published accounts indi-
cate, sosays the Railroad
Gazette, that there was
fault on both sides; that
the brakeman of the stand-
ing train did not go far
enough with his flag, and
that the approaching train
was running too fast.

-

Morley’s Polishing Paste.

Made by calcining flint
and grinding the calcined
material to a very fine pow-
der, then mixing with fat,
oil, or other such liquid to make a suitable paste,
which ‘‘is put up or sold preferably in tins or boxes,
and on the application of a little moisture is ready for
use.” For cleaning glass the levigated flint is sold dry
to be used with water,

‘| plate

FALL OF A BRIDGE FROM COLLISION.

foundation, is 275 feet; height from bottom of base
to top of chimney, 260 feet 6 inches;
distance from bottom to top of cone, 28 feet;
distance from top of cone to top of chimney, 232
feet 6 inches; taper from bottom to top of cone,
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10 feet 6 inches; taper from top of cone to top
of chimney, 6 feet ; number of tiers of plates, 66 ; total
number of plates in chimney, 308 ; diameter of base
plate, 27 feet 6 inches; base plate made in six seg-
ments ; number of rivets used in construction, 17,000 ;
twelve foundation bolts, 16 feet 8 inches long, by 214
inches diameter, with swelied and screwed ends; total
weight of iron work, 114 tons 7 ewt.; thickness of brick
lining at bottom, 1 foot 6 inches ; thickness of brick
lining at top, 8 inches ; time occupied in erection of
iron work, 11 weeks ; total weight of chimney, including
foundations and lining, about 1,100 tons ; total weight
of a brick chimney same height, over 3,000 tons.

This system of construction, for chimneys about the
same height, has many advantages. These should re-
ceive the careful consideration undoubtedly due to
them by all interested in the subject. In the first
place, there is a saving in the cost as compared with a
chimney of similar height built in any other manner.
The time occupied in erection is also much shorter,
and, under certain circumstances, this must be a con-
siderable advantage, especially as the work is not af-
fected or stopped by frost. It is well known that the
uncertain and imperfect nature of ground upon which
a chimney may have to be constructed is often a source
of grave anxiety to owners of chimneys, architects
and builders. If, therefore, a reduction from the ordi-
nary weight can be effected by building with iron,
without, at the same time, in any way impairing the
margin of safety, this should be a recommendation to
the system. It is proved that iron chimneys are of
much less weight. There is also the satisfaction of
knowing that chimneys built in this way are neces-
sarily free from the liability to sudden -collapse,
and to cause accident by material falling from them,
due in brick chimneys to the cracking and displace-
ment of the external surface, caused by the high tem-
perature of the gases or defective workmanship. An
additional advantage of this form of construction, to
the Darwen and Mostyn Iron Company, is the free-
dom from damage to their chimney by excessive heat,
produced in the manufacture of ferro-manganese.

In America there are many wrought iron chimneys
erected in connection with different works. The Penn-
sylvania Steel Comupany have no less than eight such
chimneys, varying in height from 110 feet to 170 feet.
The Cleveland Rolling Mill Company, Ohio, has one
213 feet high. In France and Russia iron chimneys
are also used. MM. Schneider & Company have one
at Creusot, France, 280 feet high, and Mr. Bhekol-
din, of Kineshnia, Russia, has one at his paper mills
170 feet high. There are also several smaller chim-
neys of the same kind in this country, in addition
to that at Darwen already described. The Pearson
& Knowles Coal and Iron Company, Limited, has
seven, varying in height from 50 feet to 87 feet.
The Acklam Iron Company, Limited, has two,
165 feet high, at the Acklam iron works, near Mid-
dlesbrough. There is one at Messrs. B. Heath & Sons
works, Stoke-on-Trent, and also at the Nine Elms
cement works, and several at different iron works in
the Middlesbrough district.

The tallest brick chimney in the United Kingdom is
at Glasgow. It is 468 feet from bottom of foundation
to top of coping ; diameter outside at ground line, 32
feet; at top, 13 feet 4
inches ; thickness of brick
work at bottom, 5 feet 7
inches; at top, 1 foot 2
inches. No piles were used
in the foundation, the blue
clay upon which the chim-
ney was built proving sat-
isfactory. One million and
a half bricks were used in
its construction, and the
time occupied about three
years. Total weight, about
8,000 tons; total cost,
about £8,000. The next
tallest chimney, also at
Glasgow, is 455 feet 6
inches from bottom of
foundation to top of cop-
ing ; outside diameter at
foundation, 50 feet; at
ground line, 40 feet; at
top, 13 feet 6 inches.

A short account of the
successful demolition of a
tall brick chimney may be
interesting. Some years
ago the tall circular brick
chimney at Messrs. Mus-
pratt’s chemical works,
Warrington, 406 feet high,
46 feet diameter at base,
17 feet diameter at top,
was destroyed by gunpowder. The works having been
moved to another locality, the chimney was not re-
quired. Mr. Stephen Court, engineer and architect to
the St. Helens Canal and Railway Company, superin-
tended these operations. A nuwmber of holes were dug
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round the base, and fourteen charges of gunpowder
inserted. These charges were fired at 2:30 p. an. Nine
charges exploded without any apparent damage to the
stability of the chimney, but the report of the tenth
had no sooner been heard than the chimney was seen
to be rent from top to bottom, and the huge mass dis-
integrated from the base upward. The chimney fell
very nearly within the circumference of its own base.
No accident occurred.

‘We understand that a steel chimney, 350 feet high,
is now being constructed at the Chicago Exhibition.

Sugar Crystals.

A correspondent asks the editor of the Louisiana
Planter : ** Does a grain of sugar contain any impurity
in itself ? It appears to me that sugar in crystallizing
would repel all foreign matters.” To which the editor
replies as follows :

“ A grain of sugar is rather an indefinite term.
Sugar may crystallize in large crystals or small, and
seemingly large crystals of sugar are frequently an
agglomeration of smaller erystals, in the interstices
between which impurities may be retained. Further,
a thin film of impurity, ordinarily containing colored
matter, surrounds each crystal of ordinary sugar, and
if it were possible to remove this coloring matter, such
crystals would be transparent. The largest single
crystals of sugar known are made by the rock candy
process, and such crystals are comparatively trans-
parent.

We may, therefore, say that our correspondent
is correct in believing that sugar in crystallizing
would repel all foreign matter, but that practically
sugar does not crystallize into individual crystals, but
into agglomerations of crystals, which may, and or-
dinarily do, engage considerable foreign matter with
them.”

SR G —
————+4 o

THE BOHEMIAN TWINS.

The twin sisters, Rosa and Josepha, who were
lately exhibited in Vienna, excited the interest, not
only of scientists, but alsoof the lay publie, on acecount
of the union of their bodies. They were born in Skrey-
chow, Bohemia, and are now fifteen years old. Their
parents, simple people named Blazel, gave them up to
the French impresario Forbé, who first brought them
before the public in Paris, at the ‘‘ Theatre Imperial
de la Gaité,” and is now taking them on a tour through
Europe.

Rosa and Josepha, of whom we publish an engrav-
ing, are not well grown for their age, but are delicate
and frail. Their complexions and hair are dark, and
their faces, which are very much alike, show no traces
of their nationality. As will be seen from the cut, the
first impression is that they are two perfectly formed
individuals with a connection at the hips, but an in-
vestigation proves that this is not the case; for, al-
though the upper parts of their bodies are separate,
the backbones grow together in the re-
gion of the coceyx, and there is only one
pelvis; strangely enough, however, there
are four legs instead of two. Therefore,
we have not two complete beings that
have grown together, but two half female
bodies, so to speak, that are normally
developed only as far as the hips. Under
the circumstances a separation by means
of a surgical operation was impossible.
‘When one half of this unfortunate dou-
ble creature dies, the other sister must
soon meet the same fate.—Illustrirte
Zeitung.

—————re e
Prize for Red Cross Improvements,

The King and Queen of Italy, as is well
known, have been interested for many
years in all improvemnents for the care of
the sick and wounded. They have now
offered a prize of 10,000 lire, or $2,500, for
the best apparatus for carrying the
wounded and sick to places where they
may be cared for. The offer is a result
of the recent meeting of the Society of
the Red Cross in Rome. Inventors of all
countries are invited to enter the compe-
tition for the prize. Models, not less than
one-fourth the size of the originals, must
be sent to Rome, in care of Signor L.
delli Sanaglia, not later than June 30,
1893. The models must be accompanied
by detailed descriptions in French or
Italian, or translations intoone of those
tongues. An exhibition of the appara-
tuses will be held in Rome fromm August
11 to September 15. A jury, consisting
of fourteen representatives of the coun:
tries which took part in the congress of
the Red Cross, will award the prize.

EXPERIENCE in electrically welding
shows the metal is strengthened at the
point of welding.

AN IMPROVED AUTOMATIC BOILER FEED,

The feed regulating valve shown in the illustration,
and which has been patented by Mr. William K. Far-
rand, is positive in operation, not liable to get out of
repair, and operates automatically to preserve the ex-
act correct height of water in the boiler. The water
column is for convenience made in two parts, a nipple
at the top connecting with the steam space of the
boiler and one at the bottom with the water space, so
thatthe water will always be at the same height in the
column as in the boiler, and will be thus indicated on
the water gauge. In an extension at one side of the

WATER INLET '

FARRAND'S FEED REGULATING VALVE,

water column screws the stem of a valve casing, in
which is a water inlet and a water outlet, as shown by
the arrows, there being at the outer end of the casing
a removable cap, on the inner surface of which is se-
cured a semispherical seat, preterably of rubber. Op-
posite this seat is a eylindrical valve, fitting snugly in
the casing and adapted to move horizontally,the valve
being beveled on its inner edge to fit smoothly and
tightly upon the seat. The valveis open at both ends,
and its stem extends through the stem of the casing to
a pivotal connection with one arm of a bell crank lever
fulcrumed at its elbow on a suitable support, the other
long bent arm of the lever having a float secured to its
free end. The float has a chamber in its bottom, de-
signed to create an excessive suction, so that, should
the valve stick as the water in the column dropped,
the suction created by reason of the chamber would
cause the float to be pulled down with force to start
the valve from its seat. This valve mayibe used for
regulating the supply of water in receptacles other
than boilers.

Further information relative to this improvement
may be obtained by addressing Mrs. Elizabeth Riley,
No. 452 Classon Avenue, Brooklyn, N. Y.

THE BOHEMIAN TWINS.
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The Old Saugus Iron Works,

An old fashioned iron pot, said to be the first iron
casting made in America, in 1642, was lately presented
to the city of Lynn, Mass., on which occasion C. J. H.
‘Woodbury, of Boston, delivered an address on the
Saugus Iron Works, where the casting was made.

The Saugus Iron Works were an important factor in
the inception and early development of American in-
dustries.

The site of the works was situated at the head of
navigation, by the ford in the highway from Boston to
Salem, at a water power, and near to the bog iron ore
deposits, whose exact location is unknown, save that
they were in Adam Hawkes’ meadows. The whole iron
works tract probably covered 3,000 acres.

The works contained a blast furnace, in which bog
iron ore was reduced by means of charcoal, using as a
flux lime, which in the earliest days of the works was
obtained from the oyster shells which then abounded
on the coast of Massachusetts Bay. Cannon were also
melted at this foundry, far in ad vance of the time when
swords were to be beaten into plowshares or spears
into pruning hooks.

The iron from the blast furnace was run into straight
trenches in the sand, and thereby cast into long tri-
angular bars called ‘‘ sowe iron,” which were converted
into wrought iron and steel. Castings were made di-
rectly from the metal flowing from the blast furnace
into a pool, whence it was dipped by crucibles and
poured into the moulds. The cupola furnace was not
invented until 1790.

The wrought iron and steel were made in a blomary,
which may be described as a charcoal fire four feet
thick in a blacksmith’s forge. The end of a bar of sow
iron was plunged into the fire, and in time a pasty
mass of wrought iron would settle to the bottom.
Other portions of the bar would be converted into steel
when the process stopped at the intermediary stage be-
tween cast and wrought iron. This process of steel
making is still used throughout the Oriental nations,
and also in the mountainous region south of the Ohio
River.

The iron works also included a machine shop, in
which the first fire engines made in America were built
for the town of Boston, in accordance with a vote of
the town meeting, March 1, 1654.

‘When Governor John Endicott began the oak tree
and pine tree coinage, in 1652, the dies were made by
Joseph Jenks at the Saugus Iron Works.

It is stated by Judge James R. Newhall that the de-
signs were made by Elizabeth, the wife of Joseph
Jenks, the master mechanie.

Joseph Jenks also invented a sawmill, which received
a patent for fourteen years from the General Court. on
June 10, 1646, being the first patent granted in America,
and also a water engine for mills, which was undoubt-
edly a form of water wheel, and not the hydraulic en-
gine which that term would now_signify.

He also invented the modern American scythe, long
and narrow, and stiffened by a ridge
along the back, a marked improvement
¢ for the more speedie cutting of grasse”
over the broad, short bushwack scythe
made from a thin plate of steel, and richly
deserved the patent for seven years which
was granted by the General Court, May
23, 1655.

In 1667 he petitioned the General Court
relative to a wire manufactory, and May
15, 1672, his petition for authority to coin
money was refused.

The works are not known to have been
in operation after 1688, when the tract
had diminished to 600 acres and passed
into individual ownership.

—_— e
'The Stimson Institute, New York.

The institute was founded four years
ago to provide American labor with the
facilities for acquiring skill and taste in
design. In four yearsover four hundred
students have been educated.

At present the teaching force consists
of twelve specialists, in charge of Mr.
Stimson, and a numerous and enthusiastic
body of pupils drawn from all parts of the
United Statesis in attendance. Therange
of instruction embraces architecture,
sculpture, painting, and drawing in all
their forms, book illustration and cover-
ing, wood carving, wall paper designing
and mural decoration ; silk, calico, cre-
tonne, and carpet designing; ceramic, tile,
and porcelain work ; meta and jewelry
designing, with other ornamental do-
mestic arts where now we are obliged to
employ foreign skill if we require first-
class work. What is immediately needed
to put this institute on a sure foundation
is practical support by men who appreci-
ate what is being done abroad and what
must be done at home in the line of the
technical education of the artisan.
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NATURAL RESOURCES OF VIRGINIA AND WEST
VIRGINIA,
(Continued from first page.)
plain view of the railroad. About 10,000 tons of fine
salt are shipped annually, and it is proposed to enlarge
the works and double the production at an early date.
The brine from these salt wells is stronger in saline
matter than from any other salt well in this country.

The comparative table of population of some of the
more important of these towns during the past ten years
which we publish in this issue will show how marked
has been the progress made, Roanoke, Virginia, and
Huntington, West Virginia, showing the largest per-
centage of gain. The former is one of the solid cities
of the new South, and while the location of the shops
of the Norfolk and Western system gave it its start,
the many large industrial concerns that have since lo-
cated at this point give evidence of the solid growth of
the place. We give a view of Crystal Spring Park,
which is located in Roanoke. This is delightfully situ-
ated, and derives its name from the famous spring from
which the city receives its water supply, and it gushes
in apparently inexhaustible supply from the limestone
mountain near the city.

Both Virginia and West Virginia are rich in miner-
als of all kinds, particularly in coal and iron, and the
mines in the Pocahontas region of West Virginia,
which produce a superior kind of steam coal, are
noted, and it has become necessary to double track the
railroad to Lambert’s Point, Norfolk, to bring this
coal to tide water.

The foreign and coastwise commerce of these States
has grown very rapidly, and on one page we show the
three great shipping points for the three trunkline roads
that reach the Atlantic. Newport News, the outlet
for the Chesapeake and Ohio, has increased very rapid-
ly, as it was not incorporated in 1880. Here is located
the large shipbuilding establishment, whicn is one of
the most complete in this country, and from this port

Sreientific Qmevican,

| DECEMBER 24, 1892,

o

SALTVILLE, VA.—NORFOLK

published elsewhere, increased from 557 in 1880 to 2,018
in 1890.

Lambert’s Point, which is the outlet of the Norfolk
and Western Railroad, has grown very rapidly, and

during the year 1891 handled almost 1,700,000 tons of

ABOVE HARPER'S FERRY—BALTIMORE AND OHIO RAILROAD.

it is proposed to run a new steamship line, consisting
of six first-class vessels, to Liverpool.

West Point is the outlet for the Richmond and Dan-
ville Railroad and is one of the largest cotton shipping
ports in this section, standing second to Norfolk. The
population of this place, as will be seen from the table

freight, or about 30 per cent of all carried by this road.
Virginia and West Virginia are fortunate in having
railroads within their borders with such liberal ideas,
and to the Baltimore and Ohio, Chesapeake and Ohio,
Richmond and Danville, and Norfolk and Western,
is due the marked advance made by these States and

AND WESTERN RAILROAD.

the rapid development of the many industrial towns
which have so recently come into existence.

POPULATION OF INDUSTRIAL TOWNS AND CITIES IN
VIRGINIA AND WEST VIRGINIA FOR 1830 AND
1890. o

Virginia.
Population.
Cities and Towns. Pe‘,;é‘e'{,’t;ge.
1890. 1880.

Richmond 81,388 63.600 27°97

Norfolk.... 34,871 21,966 5875

Lynchburg. 19.709 15,959 2350

Roanoke. 16,159 669 | 2,315°40

Danville ... 10,305 7.256 36°93

Manct.ester 9,246 5129 61°39

Charlottesville....o..vivieiennennn... 5,501 2,676 108°93

Newport News......ovvuvunnn.. 4449 | oins |oeeseee

Berkley........... 3899 | ovusas | s .

North Danville..... 3,799 1.200 266° 58

SuffolK....oevuiiiiiiiiiiiinn ciieenn 3.354 1,963 70°86

Salem.......oeeiiiiiiiinnn 3,279 1,759 8641

Pocahontas........... ...... EA i R

Bristol... 2,902 1.562 85°79

Luray. . 2,809 632 344°46

Wythevilie. 2,570 1,885 3634

Pulaski.. . 2112 | e e | weewess

Radford. 2060 | seveses | weesess

West Point. .. 2,018 557 26230

Total for State................... 1,655,980 | 1,512,565 948
West Virginia.
Population.
Citicsand Towns. Gain in
Percentage.
1890. 1880.

Wheeling... vovvvies vieonininnnnnn 34,522 30,737 12:31

Huntington..... 10,108 3,174 21846

Parkersburg........ ....... 8,408 6,582 2114

Charleston.........coovvvn v civnen oL 6,742 4,192 60°

Benwood.... 2934 | ... ...

Moundsville. 2,688 1,774 51°52

Hinton......ccoo.eivvinnnns 2,57 879 19238

New Cumberlandtown 2,305 1,218 89°24
Total for State................... 762,794 618,457 2334

The shipments of coal and coke transported over

the Norfolk and Western Railroad since the completion

WEST POINT, VA—SHIPPING PIERS OF RICHMOND AND DANVILLE RAILROAD.
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of their New River Division to the Pocahontas Flat. ;
Top coal fields have been as follows:

Coal. Coke.
Net Tons. Net Tons.
4.135 O TS
82,043 23,762
215,818 56,360
603,416 48,571
......... 870,614 59,021
....1,157423 151,171
..... 1,567,983 202,808
...... .1,813,745 310,504 .
2,044,567 433,319
................................... 2,341,226 466,016
1892 partly estimated............ e 2,950,000 550,000

The shipments at the present time are far behind
the orders, owing to scarcity of transportation facili-
ties.

West Virginia has'more square miles of coal than
Great Britain, Germany and France combined, and
though her development career has just begun, she
stands fifth in point of coal production in the United
States. A table of the output for the years 1888, 1889
and 1890 is given herewith :

District. Tone 1888. Tons 1869. Tons 1890.
From Elk Garden........ eoee. 564,307 576,047 774,904
From Kanawha, per C. & O... 1,000,000 1,700.000 2,000,000
From Kanawha, by water. ... 1,350,000  1,200.000 1,250,000
From line of B. & O. road... 650,000 750,000 900,000
From other sources........ ... 500,000 500,000 500,000
Making a total product for years named :

4,700,000 tons,

.e. 4,726,000 tons.

5,424,904 tons.

We also publish a view of Danville onthe Dan River,
on Richmond and Danville Railroad. This place is
growing rapidly and many factories are being located
at this point.

Radford, Va., on the line of the Norfolk and West-
ern Railroad, is also illustrated. It is delightfully
situated on New River, as shown in the cut, and is
growing very rapidly, having more than doubled in
population since the census of 1890 was taken.

The view of the Shenandoah Valley which we give
was taken from the Baltimore and Ohio Railroad, and
is the best farming region of these States.

At the Bertha Zinc Works, Pulaski, Va., zinc of the
best quality is made, and it is used at the United States
mint in Philadelphia, and is there regarded as the
standard.

The only views we have given in the vicinity of Nor-
folk are of Newport News and Lambert’s Point, which
are the outlets of the trunk lines that bring coal and
iron to tide water.

We are unable to give the production of these States
for 1890, as the Census Office has not yet completed the
tables, but enough is known to show that they will
take their place among the great manufacturing sec-
tions of the country, and for beautiful and diversified

scenery they stand to-day unrivaled.

Brick Pavements,

There were put down last fall nine and three-
quarter miles of vitrified brick pavements in Evans-
ville, Ind. The brick used was from New Cumberland,
W. Va., and the foundation was of broken stone, with
only one layer of brick. Brick pavements have been
used for years in Evansville, and also Decatur, Ill.,
and have given the greatest satisfaction. In Decatur
one pavement has been down for several years,

405

is practically as smooth as asphalt, and will retain an
even surface, which no other pavement does so satis-
factorily as brick. It is easily repaired, and when it
is necessary to take it up for the purpose of tapping
or repairing sewers, water or gas pipes, or for any
other purpose, the work can be done by ordinary
workmen, while a limited number only of skilled and
high-priced workmen can repair asphalt pavement,
and only, moreover, in certain kinds of weather. It

SALTPETER CAVE, NEAR NATURAL BRIDGE, VA.

and no repairs have been necessary yet, and the
general assumption is that the pavement will re-
main in good condition for at least twenty years
yet. There can be no doubt that the coming pave-
ment is to be constructed of vitrified brick. It is
the nearest approach to the ideal pavemrent for city
streets. Itis not so dusty as asphalt, which, in this
respect, is highly objectionable. Brick pavement, too,

has been truly said that “the best pavement is the
one most easily repaired.” The necessary repairs to
water and gas pipes alone should convince every one
of this fact. Cities can construct and maintain a
vitrified brick pavement at less cost than any other
kind of material. The life of this pavement has been
put at twelve years, but twenty-five years represents
more truly its average lasting capacity.—Clay Record.

RADFORD, VA., ON NORFOLK AND WESTERN RAILROAD.
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The Atlantic Steamers,

The development of the machinery of Atlantic lin-
ers was the subject which Mr. Arthur J. Maginnis,
M.I.N.A,, the well known engineer and surveyor, Liv-
erpool, had for a most interesting and valuable paper
which heread before the Liverpool Engineering Society,

Scientific American,

Commencing with side lever engines for paddlewheel
vessels, the various types of machinery of this class
were described, followed by descriptions of screw-pro-
pelling machinery, in the various forms of beam, stee-
ple, oscillating, and other geared screw engines, also
various types of direct-acting engines, and the evolu-

[DECEMBER 24, 1892.

in 1840, the machinery alone would nearly equal the
whole of the displacement of the vessel, as it would
reach 18,750 tons, and would require a consumption of
something like 1,500 tons per twenty-four hours.

But while he was able to point out the great im-
provements that had been made on the marine engine,

ROANOKE, VA—VIEW IN CRYSTAL SPRING PARK.

onthe 9th of November. The Steamship gives a sum-
mary, from which we derive the following :

Mr. Maginnis pointed out the gradual development
in the horse power, displacement, and speed of various
representative vessels, from the Savannah in 1819 to the
coming Cunarder Campania, which ~as estimated to
represent 20,000 tons displacement propelled 22 knots
with 1'5 indicated horse power to the displacement ton.

l tion to compound and triple-expansion engines. Healso
| pointed out the gradual saving which had been effected
in the weight of the engines per horse power, as well as
the saving in the consumption of fuel. As showing
the difference in the weight of the machinery nowadays
as compared with fifty years ago, the author instanced
the striking fact that if the 30,000 horse power engines
of the Campania were to be built the weights possible

the author was unable to allude to any great change or
advancement in the efficiency of the boiler. That the
marine boiler is at a standstill, as it were, in the matter
of efficiency, has long been matter for surprise, and it
is to be hoped that it may now receive a little more at-
tention than in the past. The pressing need of im-
provement was comiuented upon to reduce the weight
and space occupied on board ship, and it was noticed

e e

7

VIEW OF SHENANDOAH VALLEY, VIRGINIA, FROM BALTIMORE AND OHIO RAILROAD.
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DAN RIVER BRIDGE DANVILLE VA, ON RICHMOND AND DANVILLE RAILROAD.

that of all the various forms used, marine engineers |says that, taking the year ending 1st October last, out of |although redounding to the credit of both builders and
looked to the locomotive type as coming nearest to | a total of nearly 4,000 departures from port, or an aver- | owners in proving that the best designs, materials, and
meet their requirements in the future. With the im- | age of 74 per week, he had only been able to trace seven | workmanship have been utilized. it would be idle to
provements in the feed and general working of boilers | breakdowns of machinery which caused serious delay, {deny that were it not for the care and attention taken
which have taken place, the author considers that the | and only three total disablements. That there should |and given by the engineers in charge at sea—the men
successful working of this class of boiler who bear the heat and brunt of the day,
is now within measurable distance ; and T . ; - R T T 7 from the chief downward — the result
he says it now “only remains for an ; - would not be so satisfactory nor the ad-
enterprising Atlantic line and engineer- vances which have been made become
ing firm to take the step and test it under practicable.
the favorable conditions now existing.”
That the step is well worth considering
might be seen from the comparison drawn
by Mr. F. C. Marshall, in a paper read
before the Institution of Naval Archi-
tects, in 1888, which, among other war
vessels, gave two of exactly equal indi-
cated horse power, one with modified
locomotive and the other with naval
boilers, the weights with water being in
the former 49 pounds per indicated horse
power and 74 pounds in the latter, so
that the locomotiveboilereffects a saving
in weight of 383 per cent. This, in the
weight given for the new Campania—viz.,
1,200 tons—would mean a gain of 400 tons
in earning weight. to the amount added. An alternative
There is a very pleasing feature in con- | 3 : S “ e method is to dissolve the crude fat at
nection with the Atlantic traffic which its melting point in fusel oil, and it is
Mr. Maginnis takes special note of to- NEWPORT NEWS VA.—SHIPPING WHARVES CHESAPEAKE AND OHIO RAILROAD. found, on cooling, that the wool wax
ward the end of hispaper, and that is the crystallizes out. The result in either
great immunity from breakdown of machinery which | be such immunity from breakdown where there issuch | case is that the purified fat is much improved, especi-
at present characterizes the vessels engaged on the|an enormous traffic is nothing short of marvelous. |ally in consistency, and it makes ‘“‘an excellent lano-
Atlantic ferry. Although the voyage “is admittedly | Such a gratifying condition of things, even in this age [line” on further treatment by the applicants’ well-
the wildest and most trying in the world,” the author|of unique achievements, is worthy of note, and,|known process.

oy
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: Lanoline.

Wool fat contains wax-like substances,
which are produced by the splitting up
of the -cholesterin, isocholesterin, and
higher alcohols. This wax detracts from
the medicinal fitness of wool fat, and Dr.
Benno Jaffe and Dr. Ludwig Darmstadter
have devised a process for effecting an
improvement. This process consists in
dissolving the wool fat in benzol, toluol,
ether, chloroform, or other suitable sol-
vent, several of which are named, and
adding to the solution ethyl or methyl
alcohol, which has the effect of throw-
ing out the wool wax proportionately

LAMBERT'S POINT NORFOLK, VA.—SHIPPING WHARVES OF NORFOLK AND WESTERN RAILROAD.
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The Great Electric Light Suit,

In the case of the Edison General Electric Co. vs.
the Sawyer-Man Co. and the Westinghouse Electric
Co., the U. 8. Circuit Court of Appeals has granted an
injunection prohibiting the defendants from making in-
candescent electric lights covered by the following :

“ It is the combination of carbon filaments with a
receiver made entirely of glass and conductors passing

through the glass, and fromn which receiver the air is |stances.

exhausted, for the purposes set forth.”

A Pulverizing Mill Plant in Brooklym, N. Y.

The Bradley Fertilizer Company, of Boston, have re-
cently erected a complete plant at the foot of Thirty-
ninth Street, Brooklyn, for the purpose of showing the
Griffin roller mill to those interested in the kind of
work it will do. This embraces the pulverizing of all
kinds of ores, phosphates, cements, carbon, foundry
facings, plumbago, and other hard and refractory sub-
The mill is installed to grind in ordinary way
up to 100 mesh, and beyond this point and up to 250

The objections of the defendants against the grant|mesh a system of air separation is connected, thus ex-

of the injunction were overruled. ‘\ hibiting a plant in actual operation with a range from
The court, among other things, holds as follows :

E 30 to 250 mesh, the product of the mill being delivered,

“The present complainants are entitled by the!finished, and of any mesh desired. The company ex-
patent laws to a monopoly for the term of the patent | press a willingness to grind samples for any one desir-
of the manufacture and sale of the lamps made under !ing to judge of the quality of the work and the ad-

it. The right to this monopoly is the very foundation
of the'patent system. They donot lose that right mere-

" vantages of this method of grinding. A full illustrated
| description of the Griffin roller mill appeared in the

ly because they may have joined in a combination with | ScIENTIFIC AMERICAN of August 6, 1892.

others holding other patents securing similar monopo-
lies, which combination may, when judicially exam-
ined in the proper forum, be held to be unlawful.

‘“We do not feel justified in assuming upon the facts
in the present suit that the use which the complain-
ants propose to make of the injunction will be such
as to promote any other monopoly. When it shall be
made to appear that some one, to whom in fairness and
good conscience these same complainants should sell
their lamps, has been arbitrarily refused them, save
upon oppressive and unreasonable terms, it will be
time to consider whether the complainants should be
allowed to continue in possession of the injunction.

*The injunction order appealed from should be mod-
ified so as to cover only lamps made in infringement of
the second claim of the patent, the other claims not
having been infringed according to the adjudication
of the circuit court or of this court. It should also
contain a provision reserving the right to the defend-
ant to move hereafter for the vacation, suspension, or
modification of the injunction upon proof of specific
instances of refusal upon the part of the complain-
ants, or either of them, to supply the lamps of the
patent upon terms reasonable under the circumstances
of the particular case to the owners of electric light
plants which were installed before the rendition of the
interlocutory decree of the circuit court sustaining
the validity of the patent.”

Teeth Mutilation.

Dr. Magitot, of Paris, has published an interesting
account of the mutilation of the teeth practiced by va-
rious savage tribes. One variety, which is chiefly met
with on the coasts of Africa and the west coast of New
Guinea, consists of the breaking of a portion of the in-
cisor by means of a knife and a piece of wood, and is
performed between the ages of twenty and twenty-five.
The custom of extracting the two central incisors is
found in both hemispheres. According to Zerate, it
has been practiced in Peru from time immemorial,
where it is inflicted on conquered tribes as a sign of
slavery. In Africa it has been observed on the Congo,
among the Hottentots and the Batoxas. The mutila-
tion by filing has for its exclusive center the Malayan
Archipelago, whence it has spread to the adjoining
islands. It is a religious act, which is celebrated with
great festivities at the age of puberty, but this only by
the Mohammedans. The degree and character of this
filing vary with the habits of the family or caste. The
operation is performed by an expert, the Tukang pan-
gur (filer), by means of a chisel, three bricks, two files,
a small saw, and a pair of cutting nippers, the instru-
ments being rubbed with arsenic and lemon juice be-
fore being used.

It is the fashion among some tribes on the Senegal
River to extract the upper temporary incisors in girls

when quite young and to manipulate the chin, so that
it is drawn forward and the lower incisors are made to
protrude so as to overlap the upper lip, thus producing
an artificial prognathism. In Indo-China and Japan
agirlon her marriage paints her teeth with a black
varnish. However, as this operation requires time and
money, it is only practiced by the wealthy class. Liv-
ingstone reported that among the Kafirs a child whose
upper teeth erupted before thelower ones wasregarded
as a monster and killed. On the Upper Nile the ne-
groes have their upper incisors extracted, in order to
avoid being sold as slaves, because of the loss of value
brought about by this mutilation. Among the Esqui-
maux, as described by the Abbe Peritat, in some re-
gions there exists a custom of transversely cutting off
the upper incisors, the object of this being, according
to local tradition, to prevent the human chin looking
like that of a dog.— Lancet.
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At the end of every year a great many subscriptions
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TECT’S AND BUILDER'S EDITION of the SCIENTIFIC
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and Architect’s and Buildei = Edition..........cocvvueens 9.00
This includes postage, which we pay. Remit by

postal or express money order or check to order of
Munn & Co., 361 Broadway, New York.

RECENTLY PATENTED INVENTIONS.
Engineering.

STEAM GENERATOR.—Pierre A. Chate-
net, Paris, France. This invention consists principally
of a tubular casing closed at its ends and adapted to
be heated, the casing being connected with a water
charging device arranged to spray in the water in a
finely divided state, while a tube open at its inner end
is held in the casing to form a narrow annular space
for the passage of the vapor, as it is heated by the wall
of the casing, to the open inner end of the tube. The
highly heated dried steam is passed from the inner
tnbe to a steam-receiving vessel or to the engine.

SUBSTRUCTURE. — Samuel A. Oliver,
Houston, Texas. This i8 an improvement in sub-
structures designed to form supports for bridge piers
and similarruses. Combined with the main structure
is an incloging caisson for ite lower portion, a filling
between the caisson and the main structure, and an in-
clined protecting plate for the top of the caisson. This
substructure is designed to be’conveniently erected
and strong, amply protected against the action of
water, and so built that the protective part of it may
be easily renewed when necessary.

Railway Appliances.

CAR COoUPLING. — Michael Werner,
Allegheny, Pa. In this device the coupling hook is
pivoted in the drawhead, and has a tail and lip
projecting down through and into a base slot,
and a top extension projecting into an upper open-
ing, a transverse shaft carrying a finger to engage
the tail piece, while the ends of the shaft have each a
crank at the side of the car, by which the shaft may be
rocked to effect an uncoupling. The device may also
be operated from the top of the car, and the coupling
it entirely automatic as the cars come together. This
coupling is very simple and inexpensive, and may be
used when the opposing drawhead is only adapted
for the ordinary form of link and pin coupling.

CAR CouprrLiNGg.—Levi W. Houghton,
Bath, Me. Thie coupling is designed to be readily ap-
plied to drawheads of the ordinary comstruction, and
is arranged for automatic coupling. The invention
consists of arms mounted to swing and adapted to
support the coupling pin, with an arm for moving the
swinging arme, and supported on the drawhead, to be
engaged by a like arm on the opposite drawhead of the
approaching car,

DRrRAW BAR ATTACHMENT.—Wilber B.
Orton, Nickerson, Kansas. This invention relates to
lugs to take the thrust or pull of the drawhead or
drawbar spring when a car is pulling or backing
up. The lug plate forming the spring pocket has in-
tegral vertical rolid lnge for receiving the thrnst of the
spring followers, the lug plate alro having other novel
features of construction to make the lugs strengthen
the draught timbers,

SPIKE.—Emma A. Streeter, New York
City, N. Y., and Bradford W. Nichols, Herkimer,
N, Y. This is an improved double-shanked spike,
the shanks being straight®and parallel sided, with
its points similarly beveled on opposite front and

rear sideg, and the head having a lateral flange on the
front side. This spike is designed to be employed
wherever an ordinary spike may be used, and especially
in laying railroad rails, the dual shanks holding so
that the spike cannot be canted from side to side,
and will not be loosened by the vibrations of the
rails.

Mechanical.

PowER TRANSMITTING MECHANISM.—
David C. Frazeur, New Market, N. J. A shaft jour-
naled in a suitable supporting frame carries a drive
wheel or fixed gear, while on the shaft is mounted a
tubular shaft having one or more toothed wheels ar-
ranged to mesh with the teeth on and traverse the
periphery of the drive wheel, an internally toothed rim
being formed on the peripheral edges of the toothed
wheels. The invention also includes other novel
features, the mechanism being designed to impart in-
creared velocity and power to a rotary shaft with
which it is connected.

BALL Cock.—@aylord S. Hunter, Paw-
tucket, R. I. This is an improvement in hydraulic
safety valves, such as are used for antomatically
shutting off the supply of a tank of any kind. It has a
casing held in the wall of the tank, and when the
water rises to the required height it lifts a float and
tilts a lever to close the valve firmly upon its seat. The
construction is such that, if the float or lever should be
broken, the head of the water would close the valve.
The device may be adjusted to automatically shut off
the supply at any time, and it is designed to keep it-
gelf clean from rust or scale.

LAsT.—Arthur M. Leighton, Port
Townsend, Washington. This is an adjustable cob-
bler’s last, automatically’adjustable tso closely fit any
gize of boot or ehoe, no matter whether it has a pointed
or wide toe. A reach bar having a locking notch con-
nects the toe and heel sections of this last, a spiral
spring wound around a portion of the bar bearing
against the heel section. When the last is placed in a
boot or shoe the several parts are expanded hy the
spring, which is released by pressing a catch on the
outside, the last then completely fitting the boot or
shoe, ready for the workman.,

Agricultural.

Prow.—Frederick 8. Moore, Hanford,
Cal. This plow is especially adapted for use in vine-
yards and orchards. Thebeam is pivoted to the for-
ward part of a share-carrying frame, a short. distance
from its inner end, in which is a longitudinal slot,
while an angle lever fulcrumed on the frame has on its
inner end a pin working in the slot of the beam, there
being between the handles a rack with which the upper
end 'of the lever engages. With this construction the
draught may be quickly and easily changed from right
to left by the plowman, so that the near or off horse of
a two or three horse team can walk in the furrow, and
80 throw the shares of the plow closer to 4 tree or vine
than would otherwise be possible,

HAY SvLiNgG.—James M. Kellogg, Boze-

man, Montana. Thecarrier of this device consists of a
pole from which is projected a series of ropes terminat-

ing at their outer ends in rings or loops, and all adapted
for attachment to a trip mechanism, a back rope hav-
ing Goth ends secured to the pole being also connected
with the tie rope of the trip mechanism. The hay or
straw may be carried by this device from the delivery
spout of a thrashing machine to the place where a
stack is to be formed, the load not being dumped or
spilled out except as it is placed in the desired position.

BrANDING TooL. — John R. Todd,
Glenrock, Wyoming. This implement consists of a
tube with pointed ends, in which elides a plunger,
while there is an adjustable gauge on the tube. The
pointed end of the tube 18 plunged into an animal, and
then a tag previously placed in the tube is driven in-
ward through the tube by the plunger, the tag being
left in the flesh under the hide after the tube is with-
drawn. The tag cannot aftcrward be removed with-
out mutilating the animal, being found in the beef
only as it 18 marketed.

Miscellaneous,

BicYCLE TIRE.—George R. Bassett,
New York City. This ie a pneumatic tire on which is
a tread piece, with two separate cushions between the
wheel rim and tire, and a fibrous envelope around the
cnshion rings and between the tread piece and pneu-
matic tire. The improvementforms a detachable shoe,
readily removable, partly or entirely, when desired,
and preventing injury to the inner pneumatic tire.

BICYCLE ATTACHMENT.—Allen Mar-
thens, Pitteburg, Pa. This is a simple device for auto-
maticaliy locking the steering fork, and which may be
readily released when neceseary to bring the steering
wheel under the complete control of the driver. A
spring lock normally engages the fork to hold it from
rotation in its sleeve, the lock having a vertical arm
held from lateral movement, while a laterally movable
swinging bearing member is carried by the fork and
engages the lock rod, and an operating-lever engages
the bearing.

CARRIAGE BRAKE.—Philippe Brailly,
Bellaire, Ohio, The brake beam of this device is jour-
naled in vertical bearing blocks resting upon a trans-
verse spring, in connection with which are an operating
rope and guide pulleyg, a winding drum, foot levers,
pitmen, and intermittent grippirg devices, forming a
brake readily operated by foot power, and in which all
the operative mechaniem is concealed from view and
protected from the elements. The connection of the
body with the rear springs is also simplified, and the
geveral parts of the brake mechanism are auntomatical-
ly returned to their normal position after the brake is
released.

CURRYCOMB.—George W. Neuls, Kane,
Pa. The body and teeth of this implement are made
entirely of wood, and the grain of the wood runs
lengthwise with the teeth, the latter being so tapered
that they will be thoroughly effective without produc-
ing undue irritation. and without tearing or cutting the
hair. The comb 1s o made as to be very dnrable and
inexpensive, means being provided for attaching the
handle to the body in a very 8olid manner.

BRIDLE.—Alexander and Louis Hassel-
bauer, New York City. This invehtion provides a
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simple and durable bit support, conveniently adjust-
able to properly fit the animal’s head without the use of
buckles or similar fastening devices. It consists of a
single endless strap doubled upon itself and formed
into two cheek sections and throat latch esections, bit-
supporting loops being formed at the juncture of the
lower ends of the side sections, while a slide or ring
connects the throat latch sections above the bit loops,
above which also is a nose strap, and a slide or ring
connects the upper crossed ends of the cheek and
throat latch sectione.

CoMBINATION TICKET.—Martin Ralph,
Queens, N. Y. This ticket has a central continuous
web, sufficientlystrong to hold the tickets together, but
which may bereadily torn asunder when necessary, the
tickets being separate upon theweb, and the loss of time
necessary to cut apart being thus saved. The improve-
ment is applicable for railway coupon tickets, or for
price or tag tickets, the tickets being provided in the
latter case with fastening pins.

LETTER Box.—Oliver P. Johnston and
Calvin M. Gates, Butte City, Montana. This is an im-
proved mail box for the reception of letters, papers and
other mail matter, to protect the contents from the
weather and keep them from the reach of unauthorized
persons. The casing has at its top a letter elot and an
opening to receive papers, etc.,, and a pivoted cap
covere the slot and the opening. At one end of the
casing is a door, fastened by a bhasp and lock.

ELEVATOR.—Lucas M. Kuehn, Wa-
basha, Minn. This is a device more especially designed
for use on large ice boxes and other receptacles, for
convenientiy elevating and depoeiting blocks of ice or
other articles in the receptacles. It consists of a frame
adapted to be raised and lowered on which is mounted
to swing a platform that may be automatically tripped
to move into an inclined position to deliver the elevated
article into the desired place.

SHIFTING DEVICE FOR ELEVATORS.
Jameg Flemming, Buffalo, N. Y. A simple and durable
device is provided by this invention, more especially
designed for grain elevators used to load or unload
vessels, and arranged to conveniently shift the elevatar
leg, to hold it in contact with the grain, The leg is
pivoted at its upper end to the frame, while a ewinging
arm pivoted to the frame engages at its free end the
back of the elevator leg, a counterweight holding the
free end np against the leg, novel means being pro-
vided for operating the swinging arm.

GuUN.—Robert A. Steinert, Washburn,
Wis. The breech of this gun has a transverse recese in
which i8 mounted a sliding breech-block carrying a
spring-projected firing pin engaged by a detent, a cam
or incline on the breech being adapted to retract the
pin, for which there is aleo areleaser udapted to release
the pin when the breech block reaches its inner or
c.oeed porition, or which may be moved into inactive
position. The conetruction is simple and durable, and
arranged to securely lock the cartridge in place for
firine and at the same time actuate the firing pin.

O1, FiLTeEr.—Oskar Lindberg, Hel-
singborg, Sweden. This is a sectional filter, which may

be readily taken apart, cleaned and put up again, and
ite construction is such that the oil placed in the upper
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portion percolates through various layers of ﬂlteringl
material and strainers, reaching the bottom thoroughly
cleansed of all impuritiee. The fliter has a series of
valves whereby the flow of oil may be stopped at any
desired point in the length of the filter.

Hor WATER HEATER.—Micheal E.
Herbert, St. Joseph, Mo. In this heater, all the walls
of the fire box constitute a water space, the grate also
coneisting of water tubeg,and a series of drop tubes be-
ing arranged in the path of the discharge of the pro-
ducts of combustion, affording a great amount of
surface for the absorption of heat. The construction is
designed to be economical in fuel and a rapid heater,
and the different parts are go arranged as to be light of
weight, easy to handle, and quickly connected together,
masoury being dispensed with in the setting up. It is
designed algo to thoroughly burn the smoke and gases,
and to be easily cleaned.

LaMp CHIMNEY COVER PLATE.—
James H. Hunt, Massillon, Ohio. This is a plate of
non-combustible material, preferably mica, with a cen-
tral aperture of less diameter than the lamp chimney,
and fitting over its top, another plate eliding in guidee
being adapted to increase or diminish the draught.
The device is designed for attachment to any kind of
chimney, and by adjusting the pressure until the flame
stops smoking a compact, even and dense light i pro-
duced, of much greater volume than the same pressure
will produce with the plate removed.

' CHIMNEY RACK.—Nehemiah H. Brown,
Norwich, N. Y. This is a show rack for supporting
the chimueys so they will be well displayed to view
and readily accessible. It consists of a rotating cone
having pins set at an angle in its side, a base and shaft
supporting the cone.

RAcK FOrR HATs, ETC.—Howard U.
Ackerman, North Indianapolis, Ind. This device has
a wall board with enlarged openings for the passage of
pins and their lugs, and the rack comprises a series of
brackets each formed with hooks and connected by
rods to each other to form a shelf.

SAsH-CORD FASTENER.—Margaret J.
Hufman, Ashland, Pa. This device consists of a box
or casing to be secured in the upper ends of the stiles
of each window sash, the box having an open outer
side, a slot in its outer edge at the top, and pins, a
hinged cover, and a double latch. When it is desired
to remove the sash from the window, it is pulied out
of its guideways, the lid of the box is swung, and the
cord readily removed from the casing, go that the eash
is disconnected, and can be moved away as may be de-
sired.

CasH RECORDER AND DRA WER.—
Lloyd M. Mills, Grand Rapide, Mich. This is a ma-
chine arranged to print on a tape a record of all sales
made, and also print on a tape a detachable ticket in-
dicating the individual sale. The device hasa suitable
casing in the bottom of which slides a money drawer,
the locklng bolt of which is connected with a lever.
By the use of ten keys the operator can record any
sale from one cent to a hundied dollars, the recording
tape remaining inside the locked casing, and a corre-
sponding coupon for each sale being cut off by a spring-
pressed knife.

Book or Cory HOLDER. — Barney
Gardinier, Chippewa Fallz, Wis, 'Chis is a simple de-
vice to support copyor a book at a distance above a
table, in such position as may be desired. The device
is capable of quick and convenient manipulation, and
when not in use may be folded to occupy but a small
spuce. ’

AUTOMATIC ADVERTISING DEVICE.—
Theodore B. Hafertep, Chicago, Ill. An exhibitor for
use in public conveyances is provided by this inven-
tion. It congists of an endless band supported to move
iongitudinally on a bracket frame projecting from the
side or roof inside the vehicle, the band carrying ad-
vertisements in serieg, and motion being communicated
to it from the car axle, so that when the car is moved
in either direction all the advertisements on the band
will be brought into view.

DISINFECTING APPARATUS.—Emil and
Salomon Taussig, New York City. The graduated dis-
charge of a disinfecting fluid in places needing such
treatment is the object of this invention. The device
is simple and inexpensive, and can be automatically
actuated to allow the escape of the fluid, which is re-
tained from diecharze by hermetically sealing the con-
taining vessel above the fluid that will flow from below
when the partly established vacuum produced by such
sealing is broken, and air admitted to equalize pres-
sure of the atmosphere above the fluid and at the point
of discharge.

ELECTRO-THERAPEUTIC PROCESS AND
APPrARATUS.—Joshua M. Wardell, Cadillac, Mich. This
inveution provides a process and an implemeut to
facilitate injecting a fluid into the vaginal canal, and
then applying an electrical current to and disseminat-
ing it through *he fluid.

Designs.
SpooN.—J. S. Rathbone, Mystic, Conn.

The handle of this spoon has a configuration and orna-
mentation representative of the golden rod, and in-
closing a bust-like figure of Washington, while the
bowl is ornamented by a shield.

Another design for a spoon by the same inventor
also utilizes the golden rod in a similar manner, but
the handle has on the front a different bust-like figure
and on the back a skield, while in the bowl is a repre-
sentation of an eagle.

SCARF PIN.—John G. Brokaw, Somer-
ville, N. J. The head of this pin is an oval ring hav-
ing orpamental appendages, a disk representing an
eye, another disk showing a heart, and intermediately
a representation of clasped hande, while a laterally
curved bar is arranged on one side of the oval ring.

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

of this paper,

NEW BOOKS AND PUBLICATIONS,

THE CALIFORNIA VINE DISEASE. A
eliminary report of investigations.
%y Newton B. Pierce. Washington:
Government Printing Office. 1892.
Pp. 222.

This monograph is an excellent exemplification of the
solid work done by the Department of Agriculture of
Washington. It is excellently printed and illustrated,
some colored prints being especially worthy of notice.
It has a very long index, and, if it may be accepted as a
pledge of the work to be done by that department in
the future, it will have thetendency to make all farmers
wish well for the last of the federal departmente,

ENERGY AND Vision. ByS. P. Langley.
National Academy of Sciences. Vol
V. First memoir. Pp. 18; 4 plates.

In commencing his paper the author rays: ** While it
is quite a familiar fact that the lumirosity of any spec-
tral ray increases proportionately to the heat in this
ray, and indeed is but another manifestation of the
same energy, I have recently had occagion to notice
that thereis on the part of some physiciste a failure to
recognize how totally different optical effects may be
produced by one and the same amount of energy, ac-
cording to the wavelengthin which this energy is ex-
hibited. I have undertaken, therefore, during the last
few months, an experimental reinvestigation of this
subject with such a statement especially in view.” The
experiments are very interesting ‘1o those who are fond
of advanced phyeics and reflect great credit upon this
eminent scientist.

NATURE STORIES FOR YOUNG READERS.
Boston: D. C. Heath & Co. An in-
structive little book for young people.
Price 30 cents.

LE REGIME DES EAUX A LiLLe. Etude
sur I'Hygiene et I’Assainment des
Villes. %3 Ange Descamps. Publi-
cation of the SOClétC Industrielle du
Nord de la France. 8vo. Pp. 140.
Maps and plans.

This report is chiefly interesting to civil engineers,
and we might remark to the engineers of Lille, for the
work is of purely local interest. The Lillois are evi-
dently extremely well pleased with their water supply,
their sewers—and themselves.
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DECEMBER NUMBER.—(No. 86.)

TABLE OF CONTENTS.

. Elegant plate in colors, showing a very attractive
dwelling at Warberth Park, Pa., erected at a coet
of $4,150 complete. Floor plans ard two perspec-
tive elevations. John Robinson, architect, Ger-
mantown, Pa.

. Plate in colors showing a residence at Springfield,
Mase. Pcrspective views and floor plans. Cost
$12,000 complete. Mr. Guy Kirkham, architect,
Springfield, Mass. An excellent design.

. A colonial residence at Newton Highlande, Muss.
Perspective view and floor plans. J. W. Beak,
architect, Boston. A picturesque derign.

A pretty cottage erected at Bridgeport, Conn., at
a cost of $1,600. Floor plans, pergpective, etc.
A. M. Jenke, architect, Bridgeport, Conn.

A dwelling house erected at Warberth Park, Pa.,
ata cost of $4,478 complete. Mr. C. W. Macfar-
lane, architect, same place. A model design.
Floor plans and perspective.

A ‘*Queen Anne " cottage erected at St. David’s,
Pa., at a cost of $5,500 complete. A unique design.
Perspective elevation and floor plans. F.L. &
W. L. Price, architects, Philadelphia.

. Aregidence in the ** Colonial ™ style of architecture,
erected at St. David’s, Pa. Perspective view and
floor plans. Cost complete $5.800. F. L. & W.
L. Price, Philadelphia, architects.

. A residence on Golden Hill, at Bridgeport, Conn.
Perspective elcvation and floor plans. D. R.
Brown, architect, New Haven, Conn. An excel-
lent design.

. A residence recently erected at Springfield, Maes.
Floor plans and perspective elevation. Cost
$2,490 complete. Mr. A. B. Root, architect, same
place. A pleaging dewign.

Picture of Aldworth, Sussex, the home of Lord
Tennyson. Portrait of Lord Tennyson.

Sketch for a cottage at Saucelito, Cal.

Design for a thirty-story building.

Sketch of residence of Mr. Howard Bell, Atlanta,
Ga.

14. Miscellaneous contents: Some of the merits.—Water

tight cellars.—Read this with care.—Improve

your property.—How to catch contracts.—The
education of customers.—Erection of additional
buildinge.—Concave sounding boards.—A hLigh
rallway bridge.—A complete steel house front,
illustrated.—An improved woodworking ma-
chine.—Finely carved woodwork, illustrated.—

Steam and hot water radiators, illustrated.—

Plaster of Paris.—Disinfection by means of sul-

phur.—A novel newspaper building.—Fine steel

celling in an art gallery.

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

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

MUNN & CO., PUBLISHERS,
361 Broadway, New York.
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WBusiness and Personal.

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

tricity. Latin, whileit is desirable, is not abeolutely
necessary to an elecirical engineer. We would snggest
the following books for your use: * Experimental
Science,” Ayrton’s *‘ Practical, Electricity,” Thomp-
son’s ** Dynamo Electric Machinery,” Kempe’s * Hand
Book of Electrical Testing,” Lockwood’s *‘ Electrical
Measur "’ Sloane’s ** Electrical Arithmetic.”

Pattern letters and figures may be ordered from the
largest variety, of Knight & Son, Seneca Falls, N. Y.

Acme engine, 1to 5 H. P. See adv. next issue.

* U. 8.” metal polish. Indianapolis. Samples free.
Presses & Dies. Ferracute Mach. Co., Bridgeton, N.J
Best baling presses. Ryther Mfg. Co., Watertown, N.Y.

Universal and Plain Milling Machines.
Pedrick & Ayer, Philadelphia, Pa.
Jessop’s Steel has been in the market ninety-nine years.
Few tool makers not familiar with it.

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

Stow flexible shaft. Invented and manufactured by
Stow Mfg. Co., Binghamton, N. Y. See adv., page 39%.

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

Portable engines and boilers. Yacht engines and
boilers. B. W. Payne & Sons, Eimira, N. Y., and 41 Dey
Street, New York.

THE ENGINEERING RECORD (Prior to 1887, the Sani-
tary Engineer). Published Saturdays. 277 Pearl Street,
New York. 12cents a copy.

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

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

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

For Sale—Foundry and blacksmith works making a
specialty. Will sell cheap. Good reasons for selling.
Inquire of F. D. Vreeland, 91 Bridge St., Paterson, N.J.1

For the original Bogardus Universal Eccentric Mill,
Foot and Power Presses, Drills, Shears, etc., address
J. 8. & G. F. Simpson, 26to 36 Rodney St., Brooklyn, N. Y.

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

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

Wanted—Engineers and pilots. Twenty licensed en-,
gineersand pilots torun small passenger steamers for
the summer months or 1893, in connection withk the
World’s Fair. Sober, steady men are invited to write us
for further information. Chas. P. Willard & Co., Cly-
bourn and Southport A ves., Chicago, Ill.

The Engineering Record, the recognized authority on
municipal and building engineering, has recently been
enlarged by the addition of a department in which
notable industrial plants are regularly described and il-
lustrated, the steam and power plants being a conspicu-
ous feature. Recent publications include the great
Ivorydale plant of Messrs. Proctor & Gamble, described
in 23 columns and illustrated by 57 drawings. The steam
plant at Ivorydale is separately treated in 13 columns
and 31 drawings. The new foundry of Henry R. Worth-
ington, at Elizabethport, N.J., 16 columns, 26 illustra-
tions. National Meter Company's foundry and brass
finishing shop, Brooklyn, 13 columns, 29 illustrations.
Niagara Power Plant (now in process of publication), 6
columns, 6 illustrations. Steam power plant of the
Dwight Manufacturing Co., Chicopee, Mass., 9 columns,
7 illustrations. Machinery Hall steam power plant, 8
columns, 6 illustrations. Published Saturdays. 12cents
a copy. The Engineering Record, 2771 Pearl St., New
York.

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

HINTS TO CORRESPONDENTS.

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

References to former articles or answers should

give date of paper and&)nge or number of question.

uniries pot answered in reasonable time should

e repeated; correspondents will bear in mind that
some answers require npot a little research, and,
though we endeavor to reply to all either by letter
or in this department, eucg must take his turn.

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

Scientific American Supplements referred
tomay be had at. the office. Price 10 cents each.
Books referred to promptly supplied on receipt of

rice.

leleraln rent for examination should be distinctly
marked or labeled.

(4617) R. L. B. asks: Who was the in-
ventor of the friction match? A. It is said M. Derosne
made a friction match with a phosphorus tip in 1816.
An impetus was given to the match industry by the
Dobereiner lamp, and in 1827 the first really practical
friction matches were made by Mr. John Walker, a
druggist of Stockton-on-Tees. They were known as
¢ Congreves,” and consisted of wooden splints or sticks
of cardboard coated with sulphur and tipped with a
mixture of antimony sulphide, potassium chlorate and
gum. Each box contained 84 and they were retailed at
a shilling. With each box there was supplied a folded
piece of glass paper, the folds of which were to be
tightly pressed together when the match was drawn
through them.

(4618) R. F.—To become a first class
electrician or clectrical engineer, yon will need, first of
all, a good mathematical education. If you have nota
good education, you can of course secure it by studying
the ordinary school books. If you are well up in

(4619) R. M. F.—German silver has 13
times the resistance of copper. It requires of No. 16
copper wire 23414 feet for the resistance of 1 ohm, As
stated above, it will require only 1-13 of this amount
of German siiver of the saume size for 1 ohm. With
this as a basis, if you know the resistance of your
lamp, yon can make the neceesary calculations.

(4620) W. P. C.—You can make your
moulds of wood or metal. If you intend to use them
a great deal, it would, perhaps, be well to make them of
hard bronze. Your clay cylinder ghould first be dried
in the open air, then heated slowly to a red heat and
kept at that heat for several hours. It requires experi-
ence to judge when the work is done. We would sug-
gest the purchaee of a work on pottery.

(4621) O. J.—There is very little action
in the battery referred to when the circuit is open.
Carbon pieces can be granulated, and pulverized and
moulded together after being mixed with a little flour
and molasses and then baked. See ‘* Experimental
Science,” for information on moulding carbonse. For
points on nickel and silver plating consult SUPPLEMENT,
No. 310.

4622) T. J. R.—If most of the lines of
force pass to the armature as indicated by your eketch,
it serves to render the core more magnetic and thereby
increases the efficiency of the machine. It is not defi-
nitely settled that it is advantageous in all machines to
provide teeth as suggested.

(4623) W. Z. writes : We have a private
telegraph line of 12 instruments, each wound to 20
ohms resistance. Could we run the line with a dy-
namo * Will itbe less expensive than batteries, con-
sidering that we construct the dynamo ourselves, and
alsohave free use of water power torunit? A. You
can operate yonr telegraph line by means of a dynamo,
but we think a battery would be preferable for a emall
installation, as it is always ready for uee.

(4624) J. F—The only suggestion we
cun make in regard to your belt is to wet it evenly all
over, stretch it until it is straight, and allow it to dry,
afterward filling the leather with some of the dressings
used for that purpose. We think, however, it will be
better for you to write to the manufacturers of the belt.
They may have more gimple treatment.

(4625) C. L. S.—If you have placed the
poles of your dynamo on an iron base, yon cannot ex-
pect it to work as a dynamo, and it wou'd not be a suc-
cess as a motor. Place the machine of a wouden or
a brass base, and you will find it, will behave quite dif-
ferently.

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 practice on both continents, and to possess un-
equaled facilities for procuring patents everywhere. A
synopsis of the patent laws of the United States and all
foreign countries may be had onapplication,and persons
contemplating the securing of patents, either at home or
abroad, are invited to write to this office for prices
which are low, in accordance with the times and our ex-
tensive facilities for conducting the business. Address
MUNN & CO., office SCIENTIFIC AMERICAN, 361 Broad-
way, New York.

INDEX OF INVENTIONS

For which Letters Patent of the

United States were Granted

December 13, 1892,
AND EACH BEARING THAT DATE.

[Seenoteatend of list about copies of these patents.]

Account keeping device, W. W. Maxwell

Adhesives, production of, L. Ker

Agise,z mad purlfymg ‘1quors appamtu
00

487,953
487,928

488,104
. 488111
488,016

18
Animal trap, J. R. Bromwell...........
Armature, electric machine, B. G. Lamme %0
Armature for electro-magnetic machmes, R.
Lundell .. 487,755
Atomizer, C. M. Blac!

............ 487,873
‘Autographic re; 1ster, . H. Glennon . 4887004
Automatic regulator, Houghton & White. 488,121
Automatic switch, N. Newman............. 487,881

Axes, manufacture of, C. W. Hubbard, Jr
Balance, L. Da Rozi
Balling sllvers, machlne for, W. M. Paw’ ng
Band cutter and feeder, W. P. Burke.
Banjos or violins, tail piece for, H.
brooke.
Barrel head m:
Bath tub seat. G. A. Keene
Battery, See Galvanic battery.
Bed spring, J. B. Russel
Beer cooler, W. Gibson.............
Beer filling apparatus, H. Stockheim..
Belt, electric, O
Belt holder, W.~ 8
Belting, O’Connell & Medcraft
Bench dog or clamp, . B. Norman. .
Bicycle saddle, J. A. Stenb. erg
Bit. See Bridle bit, Dado or moulding
Blacking kit, boot, H. Pistorius
Blank feeding device, W. W. Mi
Block. See Snatch b, ock
Blower, centrifugal, M. R. Ruble.
Boblgiu V\‘rl‘sled in spinning and twis
Boiler. See Steam boiler. Tubular boiler.
Boiler, T. L. & T. J. Sturtevant
Boilers, downdraught furnace for steam, J. k.
‘Wangler
Bolting reel flour, G. L. Jarrett
Bottle stopper loc i{ F. Jordan
Bottle washer, S. R. King..........
Bottle washer and rmser, O. Eick..
Box. See Fruit box. Paper box.
Box machine, J. Neeff
Box machine, C. W. Roberts..
Bracket. %ee Sign bracket.
Brake. See Car brake. Roller brake.
Brick, drymg,C J. Dion..
Brick machine, §. P. Babco
Brick press. (, H Babcock
Bridge, L. Barnes.............
Bridle bit, W, J Barndollnr ..............
Bundle carrier and band cutter, A. Booth

487,948
488,142
487891
487,987

mathematice, the rest is simple and rlain. By studying

electrical booke you can acquire & knowledge of elec-
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Burglar alarm, . Climenson
Burner. See Gas burner. Lamp burner.
burner.
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Button and buttonhole, adjustable, F. S. Rudge.. 488, Heater. See Feedwater heater. Tank heater. l Sewing machine, button hole, J. Reece............ 488,028
Button blanks, devrce for grinding, J. Huebner... 487,741 | Heater, J. NelsOD.............coeeenn .. 488,131 | Sewing machine lap seam guide, A. lversen....... 488,073
Button, collar, D. O. Parks 488, Hinge, gate, G. W. Good.......... 488,070 Sewmf machine shuttle cop holder, Wilkinson &
Calendar, I.. Tane.......cooivns Hinges, making butt, R T. Smith. 487,939 |  PAIMEr.......iviiiiieiiiiiesiiisiiiaisieeiieiaaas 7,910
Camera shutter, J. VV. Grantland Hitching post, C. W. Erath....... 487 127 | Sewing on buttons, machine for, P. Schoen. 487,972
Sane mill Sanders %Herrlngton. 488,031 | Hog trough, J. C. F. urst 487836 Shade fixture, window, Carthy & Flynn..... 487,714

apsule filler, C 487,886 | Hoisting apparatus Walsh 488044 Shade holder, L. Spitzér............. 7,868

Car body, W. N. Haring ....... 487,92 | Hoisting machine, dlﬂ’erentlal C. F. Ciiff 487, 1994 . Shaft support, vehicle, C. H. Ellis.. ,000
Car brake, 8. Fairman..... 488,118 | Holdback, vehicle, W. Dun 487,828 ' Shed portable hay orgrain, T. J. Kelley........... 487,927
Car brake, T. A. Marriott. 487, Hook. See Snap hook. i Sheet metal plate for tinning and its manufac-
Car brake, L. Pfingst...... 487,768 | Hopple, W. H. Westen... ............ . 487, 863\ ture, E. NOTtOM ... ....cvviuneerennosernnnsesnnns 488,151
Car coupling, C. W Diederich 487,916 Horseshoemg gparatus,J Lamb 488,077 | Shim and railway rall joint, metal, W. F. Gould.. 487832
Car coupling, P. Doersom....... 487,885 | Hose coupling, Schimper & Zoller . 487893 | Shoe horn, C. E. VAl ueeuereeueaennenssseernrnanrns 487,860
Car coupling, W. S. Edwards. 488,065 | Hub blank for metal wheels, J. R. Littl 488,125 | Sign hracket and frame. combined, F. E. Schoen-
Car coupling, W. N. Haring.. . 487,924 | Hydrant or plug, fire, Knicherbacker & Hughes 488,015 |  DEIE.........ciiiiiiiiiieiiiseiaeaanaaaneaeaaann 488,002
Car coupling, Haub & Dasha. . 488,120 | Hydraulic elevator, IE. Brcwn, Jr. 48 Slgnal See Multiple switchboard signal.
Car coupling, P. Hien......... . 4879 Ice run, portable, I. A. Manchester. . . 4 Sled roller attachment, T. Chittick. 487,990
Cer coupling, C. T. Klncald 487,751 Indicator. See Cash indicator. Speed mdlcator liding gate, W. Aunspaugh ...... . 488,105
Car coupling, C. Lelscher ..... . 488,078 | Injector,J. TriX.....vuveiiienineruieneeans oun . ,099 | Smoke arrester and conductor, F. C. Lechner . 487,949
Car coupling. F. S. McConnell . 488173 | Insulating electric conductors, C. Cuttriss 488,141 | Smoke consuming furnace, G. 1. Cross. ve... 487,823
Car coupling. A. C. Merritt. . 487,756 | Insulator, C. Wirt . 488,046 | Snap hook, S. Brown. .... . 487,980
Car coupling, E. B. Reid . . 487,172 | Jack. See Lifting jack. Snatch block G. Harvey.. . 487,734
Car coupling, W. H. Stults . 488,153 { Journal bearing, J. M. Andrews . 487 815 | Soap press, automatic, . W. Band . 487,818
Car coupling, T. Welch..... 488,159 ! Keyboard operator, automatic, H. S. Prentiss. 7936 Soda distributer, caustic, W. S. . 481,
Car,. freight, C. B. Hutchins 487,743 ; Knife cleaner and polisher, J. F. C. Farquhar..... 4870728 Speed indicator, W. H. Abbott............ . 487,702
Car, railway, A.Fordham..... Knlt 00ds, method of and apparatus for making Spinning machine yarn separator, C. A. Taf! .. 488,136
Car’ rglacer W. H. Darling.... 8! 0lored Agures in, R. LieD. ... ..0.eveueeneoees 488,019 | Spoke socket, A.C. Bushee. . 488,113
Car safety cage, B. F. J ohnson, .. 487,746 Knitting machine, cnrcu]ar, Ward & Lancashire.. 488,100 | Spool, C. . Back 487,704
Car step, automatic, J. MacCollom 487,867 | Knitting machine stop mechanism, cu‘cular, pring. ‘See Bed Spring.
Cars apparatus for transferrmg railway, A. D, Snyder & Fisher 488,039 | Spring, Bunker............ . iiiiiiiiiiiiiiiiee

487,95 | Spring jack swntch Scribner & Warner

Ros
Carbon sheet holder, J S. McDonald
Carriage, W. H. Spar
Carrier. See Bundle carner Hay carrier.
Cart, four-wheeled dog, W. H. Barlow
Cart, r0ad, A. D. CUITY . «. . . iueannrnns
Carving machine, H. H. Adams ........
Cash carrier apparatus, M. Sherwo
Cash indicator and recorder, '1‘ Carney
Cash register, (xoodenberger & Akin
Cash register, H. A. Herr
Cash register and lndlcator
Casitng pipe, flask for, W. th te
Chair. See Folding chair. Recliningch:
dow chair.
Chamber, O. P. Johnson..
Change maker and recei
Chart, dress, B. Viau
Chimney cowl), rotary, H. & L, Iwan.
Chopper. See Cotton chopper.
Churn, A. Richter
Clamp See Floor clamp.

487,870

Clasp, J.LaNg et @l.o..veiiienene e eeieaneeneannnnns 488,017
Cleaner. See Knife cleaner. Window cleaner
Clip for supporting dresses, etc., E. C. Mix.. . 487,157

Clock, repeating, S. Willcock

. 488,103
Clod crusher and land roller, combined, H. F.

........................................ . 487,122
Cloth alttlnz machine, C. Kaufman. . 487.840
Cluteh, friction, L.J. Hirt.............. . 487,736
Coal storage conveyer, G. H. Hulett . 487,865
Collar, horse, W.Murr................ . 487,956
Compasses, beam, W S Robinson. . 487,892
Condenser, T'. Craney.......cccoeeeeeeeeeenarennaennnn 487,997

Cooler. See Beer cooler
Cotton chopper, J. Y.
Cotton chopper, I. E. y... .
Cotton chopper, W. A. Nevel. 481,935
Coupling. See Car couplmg Electric coupling.

ose coupling. Pipe coupling.
Crane, swinging, J. W. Kinsman

Crane turning mechanism, C. Mercader. 487,954
Cream tempering apparatus. J. Boyd 487,70
Cremator: garbage, J. C. Kessler. . 488,169
Crosshead, J. B. Stanwood 487,895
Crusher. See Clod crusher.

Lamp burner, central draught, J. C. Miller
Lamp burner filler attacl})mgil e .D

Lamp chimney, shaded,
%amp hanger, G. Al

amp. incandescent, E. W. App
Lamps, casting for bases of incan escent,

Burleigh
Lamnps, manufacture of
Pauthonier

Lantem, magic, D. R. Breed.
Lantern slldes, clamp for bmd

R.

Lathe tool, J Hurley
Lifting jack, W. R. Procto
Lighter, pocket, W. l.ang.
Lightning arrester, W. R.

Lime, apparatus for making bisu

Link, separal

. F.E. Baldwin.

Lubrlcator,J L. C or’
Lumber drier, .J. W. Piver

Machinery, adjustable connection for, C. De Kalb
Magnetic separator, H. S. Ch

Mangle, M. E. Wendell.. ..

Meat mixing machme, J. Tritz
Metal sheets, maclnne for drying and ﬂuxmg,

Norton & Hodgso

Metal wheels. die for makmg, J. R. Little.
| Metal wheels, machine for making, J. R. L

Metal wheel‘1 making, J. R. Little
lect ric meter.
Meter regrsters, art of and me chanism forrecord-

Meter. e B
ing the state of. H. A.

Mill. See Cane mill.

Moulder’s flask, F. Morris

Mouldmg machine, H. A. Billin, .
Moon’ suorblt apparatus for delineatlng the J
TO

Mop wringer, W. H. Betts.
Motor.

, C.'S. Kershaw.
quuld separator, centrifugal, H. F. Beim]
quulds trom vessels, means for regulating tthe

See Gravity motor

pnnﬁ motor, W
prin

legate

tamping press, J. B FOOt
team boiler, sectional, D.
Steam generator, T. L. ‘& T,

incandescent 'éx'ééi'rié: ’ Street crossing, G. W. Doolittle....
87,800 | Street sprinkler, Walshe & Sallenger
067 | Street sweeper, C. H. La Due.....

Stump puller, A. C.

Supporting frame, sectional
Suspenders, E. F. Mool

way switch.

Syringe, ureth
Tank. See Flushlng tank
Tank heater, stock, C. A
Telegraph, prmtmg,

Telephone e
tem for, C. E. Scnbner
Telephone ‘switchboard a
Tempering furnace, W
Tennis marker, W. M. L
Tenon, metallic, A. M.

ase

‘I'hill support, D. B. M
Tie. See Railway tie.
Tile, illuminating. J. Jacobs
Tile, sheet metal, J. White

488,126

Gas meter. Tire, pneumatic, S.

Tramway switch
Trap. See Animal trap.
TI‘IC cle C. Koenig
'l‘rol ey catcher, Werllnpz &

. 487,800
487,821

Spring motor.

ler. Sée Street sprinkler
tairlstringers,guide for use in gamlng, R. Martm 487,889

. 8. Richardson
J. Sturtevant.

Supporter. See Garment su

Switch. See Automatlc switch. Railway te
Safety switch. Spring jack switch. Tram-

Swrﬂ:hcraﬂ rods or braces, straightener for, P
an

L. Bu
" 487,981 to 487,983 487995 487,986
Telegr'a]ph synchronous multlple, C. B
ng

438,035, 486,096,
Hpparatus, C.E. Scrlbner 488 03

Thermostatic vessel, H. Carmichael..

(r)

Tin plate or metallic shetetts, cleaning, E. Norton 487 763

Tire tightener, J. P.Ross. . 487:77'

TODEY...eevverinnernnnnnn 487,909 %ne, v('lehuile, WCI FBl]lEr(liker . ig?'!)l
'orpedo placer, gar \
weeer 487851 ! Tower, W. E. Caldwell...................... 487

88,055 | Toy savings bank, automatlc, D. R. Reynolds
J H. Reinhardt..

Agnew

488,038

Cultivator, J. Birch 487,978 | Mower, lawn. H. Broom.................cociiirene 487,711 'Y h. 3
Cultivator, F. P. Morgan. . 487,9«13 Multlple switchboard busy test apparatus, J. L. i T,S}:‘E bngﬁec %‘Iz Ir{oug
Cultivator, J. H. Wendel.. 487,807 MCQUATTI . .- eevevnennenruenarnassenersannennnn 487,854 | Truck car, W. N. Haring...
Cultivator, wheel, E. A. Ovens 487,882 | Multiple switchbard busy test circuit and appa- Truck car, M. G. Hubbard
Curd cutter, A. C. Whiling......... 487,811 ratus, J. L. MCQUuATITi€........uvviuunninnnnnnrann. 487,853 | Tubular boiler, vert,lcal T. L. & T. J. Sturtevant. 437 794 '
Curtain fixture, W. A. Saul.......................... 487,970 : Multiple switchboard clrcult A. H. McCulloch... 487,852 | Tug, shaft, J. A. Les . 487950
Cutter. See Band cutter. Curd cutter. Paper Multiple switchboard signal, G. Taintor.... ... Tug, thill, . 488,021
cutter. Multiple switchboard test circuit, O. A. Bell X Turret head, F., sm]zenberg._ . 488152
Cutter for gaskets, etc., J. H. Shields . 487,894 | Multiple switchboards, means for preventing in- Type case stand. Miles.......... . 487,932
Cylinder lock, R. Sarg ent. . 487,969 duction in cables of, C. E. Scribner.. 88,034 | Type writer letter Op]er' J T, Dav . . 488,143
Dado or moulding blt, E. 487921 Music, apparatus for turning over the I ! Type writing machine, C. H. M(‘C]ellan, . 487,761
Dampening machine. F. H. Weem 488 102 C. Pittrich 487,769 Type writing machine, C. W. Walker... 87, L
Dental crowns, formlmz J.G. Holl 880[)8 Musicrack at e writing machine, J. E. Wilson..... 487,897
Dental plugger, H. R. Kline 487,843 LT P 487,820 ve and muffler, safety, A. Lohbiller. 488,020
Dental regulator, J. A Ella 487,726 | Musical instrument strin, Valve, balanced slide, Parker & Clark... 487,962
Dental separator, B. Slmons . 487,973 | containing, F. H. Gri th. 488,005 | yalve, hydrant,S. W. Lewis............ ,079
Digesting apparatus, A. Selki , 487, T84 ! Napkin adjuster. W. P. Burnet 488,140 - valve, piston, W. M. Smith...... 88,096
Disinfecting device, J. W. Bow. ? 487,979 Newspaper elevator, A. R, Stone 487,791 ' valve, radiator, G. C. Blackmore 487,901
Dlsmtegratm%ﬂbrous substances, process | Nut or pipe wrench, J. P. Hunt 4871.742 : Valve, relief, C. Callahan....... 487,991
apparatus for, Carter & Berst............ . 487, 912 | Oil burner, J. Barrow............ 488,108 | valve safety J. G. White.. 487'809
Disintegrating machlne, fiber, Carter & Berst..... 487‘) Oiler, die stock G. L. Le Vesconte . 487,847 | vehicle attachment W. E. 083
Disintegrating vegetable substances, A. Selkirk.. 487, 782 | Oiler, watch, L. L, Green.......... . 487.722 | Vent for casks, automatic air, E. R 4881160
Doll joint, BE. Verpillier.............................. 487861 | Order holder, J. S. McDonald Jr. 487,96 i on body, I. A. Manchester..... ... 488,081
Dough raiser and fruit drier. Kline & Parks.. . 488,014 | Organ,J. Chilleen............cooveeennnn.... 487,716 ! wsf] finish and making same, B. Moor 488,024
Drawbar carrier, and face plate, C. T. Schoen.. ... 487,719 | Organs, pneumatlc action for, J. Peloubet 487,767« Warp threads, machine for drawing .
Drier. See Grain drier. Lumber drier. Oven plate, I. Brooke....................... 487,911 \ Sherman . 487,938
Drill. _See Seed drill. Paper bags, manufacture of,J. West 7,862 ° Washer. See Bo
Drill, D. Bak Paper box, J. E. Burke................ ,059 ' Washing machine, Schuster & Schneider. . 488,094
Drop press, steam J. H. Mason Paper box’ machine, C E. Powell . 487,771 | wWatch alarm attachment, G. J. Capewel . 488,062
Easel, cabinet, H. Plstorius ...... Paper cutter, roll, W. S. Mendenball 488,129 | Watchmaker’s tool, G. W. Cameron... 487.988
Eaves trough fastener, R. G. Kelso Paper cutting machine, Horne & Barrett. 487,739 | Watchmaker’s tool U. W. Frink .. 069
Edge runner or vertical millstone, H. Mantey, Paper feeding machine, F. Hart.................... 488, ‘Watch movement box, C.'H. Smith 488,097
487,930, 488,146 | Paper pulp, machine for maklng tubes from, E. Water gate, automatlc G. W. Norton,, 487:96]
Electric coupling, J. J. Purcell...................... 83,027 =17 7 489149 | Water wheel, J. W. & T, M Bookwalter 88,
Eleemc lighting systems, time meter for, J. O. Pattern, adjustable, B. Musse. . ... 487760 | water wheel, turbme W. Rossman. 488,029 ,
................................................. 488,107 Penholderi dwplex, Green & Haley . 488119 | Weather stri Py O A. GANALIN .. ...uennrninrrnrnrnn. 4870 830 |
Pen rack, Housser 488,009 | well drilling ap aratus, De La Mare & Mecham. 438,116
Pen'f‘, lead pencll attachment for fountain, J. R. P Weil drilling tool, AN ......c0nevnun.... «
OWNSENA. .. eiiittniiineniies tisiiernneenienses 7,
Electric motor, I. E. S rey.. X Photo raphlc printing apparatus and process, U. ’ Wheil 1Flfth wheel For une wheel. Water
Electric signal circuit, J V. . 488138 [ S. BusSh...iiiviiriiiiiiiiiiiiiiiiiiiiiiiiiiiieaa, 487,937 | Whip socket, F. A. AME8.....c.voouvvinnnereennen... 487.814
Electrical safety cut-out, H, 8. Keating............ 488,123 Picker. See Fruit plcker hip socket fastener,F E. Benton. 488,109 |
Electrodes, manufacture of secondary battery, Pictore exhibitor, D. J. Rogers ... 48,134 | windmill, W. P. Kimbrell............ 487 75()‘
w Picture exhibitor, A. Svensson . 488,042 Windmill, Opperud & Brorby.... .
Electro]ytlc apparatus, 1. Craney. Pile of velvets, etc., knife for cutting, J. H. Windmill tower, Smith & Wead. 487187
Electrotype ates, means for bending, = b o8mith. e 487,974 | Window chair, F. Staedeli........ 487,859
............................................... 487,915 | Pile or fence post driver, W. L. George. 487,920 | window cleaner, A. R. Kolb............. 487,888
Elevator See Hydraulic elevator. Newspaper Pipe coupling, W. R. England....................... 7,829 | Wire drawing machine, Lamb & Campbell 487,844
elevator, Planter attachment, corn or cotton, S. J. Adkins.. 487,941 | Wire netting, B. SCATIES..........eeveeenrenernnnnns 488,032
Elevator safety appliance, R. Uren 488,137 | Planter, hand COrn, T . MACKeY ... .......vveeennn..s 7849 | Wrench. See Nut 0,- pipe wrench.
End gate locking rod, . Owen <. 487,766 | Plow, Z. R. Kef. ... «vooeeeieni il 487,749 | Wrench, D. C. WI€BL.......c.ocuerrneenennreunrenrans 488,158
Eugine. See Gas englne Plow and seeder combined, H. Scmmerfeld....... 487,871 | Wringer. See Mop wrmg >
Essences, process of and apparatus for making, Plow d|tchlng,l5 T. Montgomery ........... . 487,869 | Yarn from scutched flax, manufacturing, J. V.
uvelle. " 487,837 | Pole tip, carriage, E, W. Rldel‘ ~~~~~ ... 488,133 DV euernernrnennrnennsneesnernnnnreasnsernernens 487,875
Exhaust head, J. 487,723 | Polishing machine, C. Seym . 487,785 ’
Fare register, J . W.Fowler 487,731 | Post. See Fence post. PO
Faucet, K. Kiefer......... 43 Power, means for transmitting, W. E. ‘Walsh 487,805
Feed mechanism, duplex, . Power, system of electrical transmission o DESIGNS
Feedwater heater and purlﬂer, “J. J.J. De .. 487,72 Tesla. . 487,796 .
Feeding and weighing apparatus, 8. Washington. 488,101 | Press. Se 3 . ,
Fence post with apphed holder, . W. Schofield. . 487,780 Stamping press, Bicycler’s bag, S. B. Gilhuly................oooinie
Fertilizer distributer, T. R. Crane.................. 487,719 | Printer’s chase, J. S. Brown.................. . 487,710 | Bottle, F. 8. & F. B. Rockwood.
Fifth wheel, H. H. Bothe.. 488110 | Printing cylinder plate holder, J. J, Cla . 487,992 | Watch case, J. C. Dueber..............coeuennnnnnne.
Fifth wheel E. L. Howe. 485,010 Prmtmg machine feeding apparatus, C B,
glre alatrm, pngumaRtlcl. %’ A. Lehmann X Pri t ....... ik rolier R W Mars SH . 12; %é
ire extinguisher, ilmore...... . 488, rinting press ink roller, urphy.. .
FlreEroof garment, B. J. Martin.. 488,148 | Puller. See Stumg puller. TRADE MARKS.
Kl lSee L%ouﬁlerts flask. 188147 Eu}p screen, J.J I}anderé T Fost . 4&&6?
oor clamp, F. Martin........coooovviiieiinnnnn.... ulp screening machine, 'oster , i .W.
Flushing tank, E. C. Stover 487,940 Punch, check, Bates.......... ,002 g’:ﬁ}?{f, 333,732;' 'jA* gglg&-hl 22’%%
Folding Chair,’J. COrnell. .........e.ersrserssonaerers 488, ,115 Puuch, keyboard, H. Hollerith ... 487131 Beer, lager, Ruff Brewing C 2170
Folding chair, knockdown, Scott & Schaaf. . 488)095 | Puzzle, E. L. Thurnston............ 487,797, 487798 Bolts, nuts, rivets, and screws, h
Folding seat, J. B. Jenson 487,876 | Pyrotechnic device, G. J. M. Ashby. 98, 487,899 & SOMetnanaeaarannnns ’ .. 22,177
Fortune wheel, coin-controlled, Russeli & Gierd- RAAIALOT, C. C. MUIFOTA. - evvnervnarsnnannnnnnnnnnns 487,880 | Boots and shoes, 22157
1 T S 487,968 | Rail, contact, F. E. Kinsman. 487,752 | Bottles, A. G. Smalley 22156
FKrame. See Supportlng frame. Rallway conduit, electric, J. W, Hayden.. 487,735 | Butter and cheese, F. M. Pec! 22,168
Fruit box, W. R. Stokeley.......ccrveiiiiiiniiieninnnn 488.040 | Railway, double ‘track elevated, E M. Turver 488,157 | Calendars and paper weights, A. D. Pal 22152
Fruit packages, shearmg machinefor, J. H. Schu- Railway, elevated, E. M. Tumer 488, 156 | Fuel, certain chemma]F ’repared, American
487,781 | Railway frog, J. S. McAdam 87,957 Safety Fuel COMPANY .......v..nereneesensenensnns 22,160
Fruit picker, R. Mays 451931 | Railway signaling devnce, Z Kruhs 7,904 | Linings eémbracing silesia, sateens. cambrics, and
Fumes, apparatus . Railway switch, B. . ... 487,705 twills, Burton Bros. &CO.......c.oovieiinnn..... 22,158
Schneider.......cooveeruieennerniiiiiiiiieeiianss 487,971 | Railway switch D. M Church ...................... 488,161 ; Meats, salted and pickled, Ferraz Sobrinho & Co... 22,169
Furnace. See Garbage burning furnace. Smoke Railwa, sw1tcb stand and distant signal, W. W. Medicated beverages or tonics, Quirye Company.. 22,172
consummlg fumace Tempering furnace. Le Grande........cooeiiiiiiiiiiiiiinn cernnnneannns 487,877 | Q. _s, rolled, W. Johnston...... SRR 167
Furnace, T. Railway tle, metallic, A. J. Hartford 487’.7 0il and grease, lubrlcatlng, Magie Brothers
Galvanic batter . Railway tie. metalll(‘, A Mattijetz................. 87,952 | Pens, fountain,  LeArY...neenieeennnnns
Game board, J. filliams. . .... Railway trolley, electric, D Mason.. 485,022, 488,023 | Petroleum, Ferraz | Sobrlnho & COuvvvvnnnnnannnnns
Game, mechanical ball, Curtis, 3 Railway trolley, electric, A. . Worner....... .00 487.81" | Photographic developers,
(Garbage burning furnace J. C. Kessle .. 488, Razor strop,J. W. De Graff......... ... 487,826 Fur Anilin Fabrikation.
Garment catches, makmg E. S. Smlth . 4881 Reclining chair, E. L. (ralloway ...................... 487,919 | Pianos, Siegel Cooper & Compan X
Garment fastening, H. A. Francis.. . 488068 | Reel. See Bolting reel. prepar;,tmn forgprevention of dlseases caused by 4
garrgent supp?frtl?rl .{ C. l;et[t)lbone 488, %ef{uieransng naacthme, Iﬁi Blocki ..... Gasit veuis: 87,706 infectious air, J. Schuch & CO.....ceeeeunnnn..... 173
as burner, self-lighting, Jacob. A egister. See Autographicregister. Cash regii- -
Gas lt])ur'tners, automatic’ cut-off for, R te; ft Farg reilster t(;ras meter regl]s)ter ) Rer'rlledres”for rhematrsm and gout E. Z. Brievo ,178
chan! X egulator. See Automatic regulator. entalre- | Remedy for acute and chronic inflammation. A. J.
(ias engine, E. W. Evans................... 5 gg lator. Remeg’é?,f_‘,‘f‘fff’, and chronlc ln.ﬂammatlon,‘ A.J. 174
Gas engine igniting apparatus, H. Schumn 488,093 | Rein holder, G. W.Thompson................... ... 481,975 | Remedy for rheumatism. E. S. Powers.. ............ 215
Gas lighter, electric, Kilburn & Van Etten. 488,012 | Road making and repairing machine, M. G. Bun- Saccharate similar to saccharine, Lehn & Fink. .. 22, 171
(;as meter, 'H. A. TObey.......... 487,907 nell 488.112 | Saponaceous compound for cle,msmg carpets and
g::emeaig rs(ﬁs;? HteA v’sotégy 487, IRLOII}“ %ndkrollreler (‘j’e%'mlf,’ G. A %% for laundry purposes, J. S. Silver.. ,162
iding ga ater oller brake. H. C. er. . . 488) o , J. 8. Silver................
Gate, Cline & Kilpatriok _......0..."l......... 481718 | Rolling macking, metal, J . - 488088 SO o Wy, 2d bous .e.l.lf).lfl...‘.‘?f'. Maple City o, 163
rator m g opeway clip, wire, clntire - 488,085  Soap, laundry, Kendall Manufacturing Company.. 22164
Glass, apparatus for roliing late, E Walsh Jr 487,803 | Safety switc! % Murphy. 488,172 S y
Glass rolling machinery, E 11‘3‘ 488,114 | Sash cord guide C ‘M. Burge: 487,712 ! Vaporizers|volatilizers,and inbalers, . L. Coulter. 22,15
iobe geotfaitienl T N, 4 o 45051 | Sash cord guide G, Woloot R
ve tastener, utty 5 ash holder, otley 87,4 A printed ¢ of the specification and drawin
Grain drier, H. T. Ho pkms....‘ .. 487738 | Sawing mach i ine, circular, 487.947 | any paten%.eln tl‘l,g fvore olgg ist, or any patent in p’i‘lg{
Grate, tubular water, R. Mackarlane. ,170 | Scale poise, computing,J. W. Culm . 487,824 | jsgued since 1863, will %e furnished from this office for
(élr":l:&ggmt(‘?:gi. dlr Fls cholde o SUE B : igg.g‘lai Scissors B‘lxmr nler. E. A. Thls“ell 488,043 | 25 cents. Inordering Slease state the name and nymber
ills, r for, ergstrom 488, Screen. See Pulp screen
Gun, repeating breech-loading, W. H. Ostran- Screw driver, T.,Jr., & J. J. Edwards. 487,946 9f the patent desiréd, and remit to Munn & Co., 31

der (1)
Hammock bodles. producing, A. O. Rood.
Harness, B. F. Baker

Harrow and cultlvator, combined, N. P. Lewi 487,848
Hat ventilating device, E. J. Sharp . 481,786
Hay carrier, iCker.... .. .......... . 487,856
Hay carrier and elevator track, J. & Porter....... 487,966

| Separator.

Seammg the heads upon cans, device for,

Seat, o6 Folding seat,
Seed drill, R. P. Howard

Seed hopper feed device, T. R. Cra
See Dental separator. quuld separa-
Magnetic separator.

tor.

Broadway, New York.
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Canadian patents may now be obtained b{
ventors for any of the inventions named in th
gomg list, provided they are simple. ata cost of $40 each.
If complicated the cost will be a little more. For full
instructions address Munn &
York. Other foreign patents may also be obtained.
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! Refractor for Planets and close Double or

| lar free.
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Inside Page, each insertion = = 735 cents a line
Back Page, each insertion - - - - $1.00 a line

The above are charges per agate line—about eight
words per line. This notice shows the width of the line,
and is set in agate type. Engravings may head adver-
tisements at the same rate per agate line, by measure-

wment, as the letter press. Advertisements must be
received at Publication Office as early as Thursday
morning to appear in the following week’s issue.
“ Gtpr? L Screw Cut-
Foot Lathe ting Auto-
Swings matic Cross
9x25 in. A Feed, etc.
Seroll 8aws, H Catalogue
Circular Free
Saws,Lathes| of all our
Mortisers. Machinery.

Co. 695 Water St,, Seneca Falls, N.Y,

The Sehastian-May Co

Improved Screw Cutting

pver Lidh L L1 40

Drill Presses, Chucks, Drills, Dogs,

Sencea Falls Mfg,

and Machinists’ and Amateurs’
Outfits. Lathes on trial. Cata-
lozues mailed on application.
SIDNEY. OH10.
Improved Screw Cutting LATHES
Foot and Power
Machinists’ Tools and Supplies. Lathes on trial.
Catalogue mailed on application.
SEBASTIAN LATHE COMPANY,

165 to 167 Highland Ave.
; Drill Presses, Shapers, Band, Circular, and Scroll Saws,
120 and 122 Culvert Street, Cincinnati, O.

A new book which shows what is being done and being
saved by modern Pumps. Sent on request.

THE GOULDS MFG. CO. Seneca Falls, N. Y.

‘Warerooms 16 Murray St., New York.
¢~ Mention SCIENTIFIC AMERICAN.

The Belknap Little Giant Water Motor

Best Water Motor, most powerful and
efficient machine on the market.
Electric Motors and Dynamos.
Combined WaterMotors and Dynamos.
Cyclone Coffee Mills forGrocers' use.
Combined Motor and Mill in one case,
run by water or electricity.

Write for Circulars.

BELKNAP MOTOR CO.,
23 Plum 8t., Portland, Maine U.S. A.

A MODERN BATH.

The Latest and Best.
Quick self-heating or Toilet Cabi-
net in place of Heater. No bath
room required. Ornamental, inex-
pensive, complete, practical. Desi-
rable for city or town.
Send 2 ct. stamp for catal..

!'rhe Mosely Foldin
Bath Tub Co., £
186 80. Canal $t., Chicago

THE COPYING PAD— HOW TO MAKE
and how to use; with an engraving. Practical directions
how to regare ‘the gelatine pad, and also the aniline ink
by whic. € copies are made, how to apply the written
letter to the pad, how to take off copies of the letter.
Contained in SCIENTIFIC AMERICAN UPPLEMENT, No,

8. Price 10 cents. For sale at this office and by all

: newsdealers in all parts of the country.

If you want the best CHUCKS, buy Westcott’s
Little Giant Double Grip
Drill Chucks, thtle Giant ,
Drill Chucks %4

Tathe Chodks, Geared
athe ucks, eare
Combination Lathe Chucks, Plain Universal Lathe
Chucks, Independent Lathe éhucks Made by
Westcott Chuck Co., Oneida, N. Y., U. S, A,
Ask for catalogue in English, French, Spanish or Ge'rman.

REFLECTING TEL ESCOPES

HIGH POWER. Pperfect definition. Superior to the

lored Stars,
¢ ONE-THIED THE COST. Tlustrated eiren:

W. C. EDGECOMB, Mystic, Conn.

Subscribe for the Scientific
American. No one should be
without it. Copies should
be preserved in flles.

Fully illustrated. >

Terms

Caveats,
" Trade Marks,
Copyrights,
Designs, etc.
concg%xllgb%)gtgx?t‘:l mf(éngnatlon
charge. Oldest bureau fgr securl;gmla’!atelxl.g: ll)u

America. r 100,000 applications h:
filed by MUNN & Co 361 f,lx?oadv;a;m a%? been
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HUNTER’S

cicurnive SIFTER & MIXER

The best in use for Sifting and
Mixing Baking rowder,
Flouy, Drugs, Plasters.
Fertilizers, and all kinds oi’
Powders, Ten sizes; 101bs.
to 10 barrels.
Send for catalogue of all kinds
of Mixing Machinery.
JoH. DAY & (O, g
Cincinnati, Ohio. £
Branch Office, 35 Murray St.,
New York.

WEBER GAS AND GASOLINE ENGINE
_— Simplest and most economical

engines on earth. .
: Fully Guaranteed.

M A boy starts it, requires only a
few minutes® gent.iou a day.
Guaranteed co FaNNIng 1 ct
per hour per H. P. Write for

atalogue. AddressDrawer 200,

KANSAS CITY, MoO.
and Experimentors can obtain val-

I N v E N T 0 R s uable assistance from us in perfect-

ing their ideas. Models and patterns a specialt%ownte

us. WM. GARDAM & SON, 98 John St., New York.
[
B L NICKEL
g5 g AND
D
By ¢ 2 ELECTRO- PLATING
g2 g Aparatus and Material.
<4 : THE
o8 - 2 Hanson & VanWinkle Co.
3 S Newark, N. J.
E B S 81 L1IBERTY ST., N. Y.
3 'S 23S.CANAL STREET,
© i CHICAGO.

KENNEDY VALVE MFG. CO.
32 CLIFF ST., NEW YORK.
MANUFACTURERS OF

) Gate Valves, Fire Hydrants,

etc., etc.

i 0¥~ Write for catalogue **B,” und lowest
discounts.

The Kennedy Valves are always
the Best.

"MILL MACHINERY.

BUILT BY CONTRACT.
ROLLERo= BUHR SYSTEM

FRENCH BUHR MILLS

28 SIZES AND STYLES.
OVER 20.000 In use. A BOY
CAN OPERATE.

A COMPLETE MILL .
AND SHELLER LESS
THAN §100. REDUCED
PRICES FoR SEASON B

Wy f 32220 NORDYKE g
14 YORK ST INDIANAPOLIS IND. U.S.

TO BUSINESS MEN

The value of the SCIENT1IFIC AMERICAN as an adver-
tising medium cannot be overestimated. Its circulation
is many times greater than that of any similar journal
now published. Tt goes into all the States and Territo-
ries, and is read in all the principal libraries and reading
rooms of the world. A busincss man wants something
more than to see his advertisement in a printed news-
paper. He wants circulation. This he has when he ad-
vertises in the SCIENTIFIC AMERICAN. And do not let
the advertising agent influence you to substitute some
other paper for the SCIENTIFIC AMERICAN, when se-
lecting a list of publications in which you decide it is for
your interest to advertise. This is frequently done for
the reason that the agent gets a larger commission from
the papers having a small circulation than is allowed on
the SCIENTIFIC AMERICAN.

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

361 Broadway, New York.

The Cheapest, The Best

A complete Electric Motor and
Battery Outfit, instructiveand en-
tertaining for old and young, ope-
rating by means of "our patented
battery pads, doing away with li-
quid acids and chemicals. Sent
by mail or express, prepaid, on
receipt of $1.25. Electro-Novelty
Co.. Roxbury, Mass., Mfrs. of Toy
Motors, Amateur Electro-Plating
Outfits, etc. Send for catalogue.

See ““Sci. Am.” July 23d
TEN MILES,

MARMONC®"
AL

FOR SALE. o or'Ees;
of Spiral Weld Pipe, 8-inch, I. D., tested to 250 1bs. pres-
lings for lead joints, pipe lengths, 16 ft. to 18 ft.; weight
of pipe, 61b. per ft. Tender will be received for this
pipe f. 0. b. Chicago, where it may be seen if desired.
J. E. MctLROY,
287 Wabash Avenue, Chicago.
TRENTON |RON G
N.J. T
S
-.- p\\,

VO T GOOPERHEWITT & CO.
and Eastern Architecture.—By William Simpson, R.I.,
M.R.A.S. An interesting London Society of Arts lec-
ture on the mud-built structures of the East. With7
SUPPLEMENT, No. 865. Price 10 cents. Tobe hadat
this office and from all newsdealers.

CHANDLER’S
Itallows the hand tobe free
to use the adjusting screw
while the other holds the
CHANDLER & FARQUHAR
No. 179 Washington Street,
BOSTON, MASS.

sure, coated with the usual coal tar composition; coup-
Address all communications to
TRENTON o
MUD: A MATERIAL IN PERSIAN
illustrations. Contained in SCIENTIFIC AMERICAN
work. Price 30 cents.
Send for Catalogue of Tools.

06UE
Q\IFLFREE'

BencH DRILLS

'ROLLING MILLS

BUFFALO N.Y.

Scientitic

American,

PATENT PETRELEEM MOTORS

STATIONARY AND PORTABLE.

Model 1892.

The most Reliable, Compact, and Economical
Motor for all Industrial Purposes.

No Soot, No Smoke, No Coal, No Engineer.
We also manufacture IMPROVED GAS ENGINES,
§¥~ Our Motors will be exhibited at Columbian Exposition, Chicago, in Section F, No. 744.

(NO BENZINE.)

Portable Oil Engine.
Shipped ready mounted.

J. M. GROB & CO0., Mfrs., Leirzic - euTritzson ermany,

USE

SYKES
Improved Iron and Steel

ROOFING.
For all classes of buildings, easily applied, cheaper
than shingles, will last a lifetime, and is absolutely -
fire and lightning proof. Reduces your insurance
and is the best roof manufactured. Write for our

handsome catalogue and mention this g%ﬁer.
SYKES IRON & STEEL ROOFING CO.,
Chicago, 111., or Niles, Ohio.

@& ALANSON CARY s = 7

;\ﬁ:HM{TuRER OF L SpRlNGSﬁ JD/)
¥ cmmmmd STEEL & cverv pescripTion
240 & 242 W. 29™ ST NEW-YORK

LAYS:PLAYS

Amateur Theatricals, Tem-
?erance Plays, Drawing-Room Plays,
Fairy Plays, Ethiopian Plays, Guide Books, Speakers,
Pantomimes, Charades, Jarley’s Wax Works, Burnt
Cork, Theatrical Face Preparations, Wigs. Beards.
Moustaches, and Paper Scenery. New Catalogues,
containing many novelties, full description and
prices sent FREE ! FREE!
T. H. FRENCH, 28 West 23d St., N. Y.

Don’t buy the old style visewhen
you cun, with Strange’s Pat.
Combination Vise & Drill,
have so many tools in one. Sold
now by Hardware dealers. For circulars and price
address Strange’s Machine Works, Taunton, Mass.

Steel Type for Writing Machines,

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

1

A“iu

RIGLEY'S EMERY NRESSER
W — ':’f‘l‘;“llrslfl!;gﬂp‘mﬁ]l
$2.50 EACH A T 0L -FOR-GENERAL-WOR

Uty ISEPER SET. NEVER GET
S GROOVES AND FACES RAPIDLY.
THOS WRIGLEY 85 574 AVE.

SEND FoR ¢ ;
ORc
CHICAGO ILLS .IRCULAR

MECHANICS’ TOOLS.

If you are interested in Tools as a manufacturer or
amateur, you should have a copy of our new cata-
logue. Our 1892 edition is a very elaborate and com-
lete book of 704 pages, handsomely bound in cloth.
'he book will be sent to any part of the world, pre-
paid, on receipt of $1.00, and the money thus paid
will be refunded with the first purchase amounting
t0 $10.00 or over. Every manufacturer and amateur
should have this catalogue, even if they do not in-
tend buying their Tools and Supplies of us.
MONTGOMERY & CO., Fine Tools,
105 Fulton Street, New York City, N. Y.

REGISTER.
_Labor-Saving

Business System.
Enforcing Hanesty

and Accuracy.

Chicago Autographic Register Co.
148t0 154 Monroe St.

= CHICAGO, 1L1..
Send for catalogue & price list.

 Tie Shimer Cutter Heads
= 45,000 SOLD.

To work Car Siding, Flooring Ceil-
ing and Ship Lap; to N

Mould Doors, Sash and
Blinds. Cope Heads to

match.
Ram’l J. Shimer & &ons,
Centre 8t., Milton, Pa.

E\

——? Waltham, Mass.

LATEST IMPROVEMENTS,
NEW STYLE.
NEW PRICES,

é GROWING RAPIDLY in FAVOR

‘Works, Minin,

rators, Corn Shellers. and a|

PERFORATORS OF

B\ For Cotton, Oil and Rice Mills, Sugar Houses, Distilleries, Phosphate and Fertilizer
Yy and Concentrating,

ALL METALS

as and Water Works, Elevators, 1'hreshers, Sepa-

1 kinds of Grain Cleaning Machlnerf'. Heavy ~teel and Iron
Plates and Cylinders for Screening Ore, Coal, te

tors, Oil, Gas and Vapor Stoves and all special purposes. Special sizes for Coffee Clean-
ing and Roasting Machinery. Perforated Tin and Brass.

The Harrington & King Perforating Co. Chicago, and 284 PearlSt.,N.Y

Stone. For Filters, Strainers, Ventila-

THE GLOBE AUTOMATIC INJECTOR

The Latest and Best
BOILER FEEDER
Restarting,
Simple,

Positive.

Eagle Lubricator Co.,

108 Canal Street,
CLEVELAND, O.

NOTIGE.

All owners or inventors of smoke-consuming device
are hereby notified that, if they have anything which
will prevent the making of smoke in connection with
the burning of soft coal, or consume the smoke if made,
and will bring the samé to our notice, their claims will
be thoroughly investigated by the committee appointed
at a meeting of soft coal consumers of Boston. All com-
munications, accompanied by blue prints or drawings,
showing in a clear manner the device proposed should
be addressed to F. A. GILBERT, Chairman, No. 17 Ames
Building, Boston, Mass.

Canning Machinery

Outfits Complete.

0Oil Burners for Soldering, Air

Pumps, Can Wipers, Can

Testers, Labeling Machines,
PRESSES AND DIES.

BURT MFC. CO.,

ROCHESTER, N. Y.
CLARIFICATION OF SUGAR CANE

Juices.—By E. W. Deeming, Description of a new pro-
cess of clarification which contemplates filtering con-
tinuously all the juices by wholly dispensing with the
use of open clarifiers or tanks., Contained in SCIENTIFIC
AMERICAN SUPPLEMENT, No. « Price 10 cents.
To be had at this office and from all newsdealers.

NG ERCSHNS (3 EMISLS.

JZSSﬂﬂE_&,SV ' (JH|CAG URE-_.ET'

* SAMPLES BY MAIL OR EXPRESS °

THE TRIPLE ACTING

~ Wm.BARAGWANATH & SO
/ 46 W.DIVISION ST.
SEND FOR CIRCULAR. CHICAGO.

CLARIKS
WOOL WASHERS,

WARP DYEING AND SI1ZING MACHINES,
PATENT RUBBII‘JKIBCO\{ERED SQUEEZE
POWER WRINGERS l“‘()il HOSIERY AND
YARN DYEING,

DRYING AND VENTILATING FANS,

WOOL AND COTTON DRYERS, Etc.
Catalogues free.
GEO. P. CLARK
Box L. Windsor Locks, Conn.

% FREE

A
Huﬂﬂffs A fine 14k gold plated watch
GE cA- to every readerof this paper.
‘ADIESCl_lt this out and send it to us

?

with your full name and ad-
SlZEdress, and we will send you
one of these elegant richly
jeweled gold finished watches
y express for examination,
and if you think it is equal in
appearance to any $25.00 gold
watch, pay our sample price,
84.50,and itis yours. Wesen
Il withthe watch our guarantee
that you can return it at any
time within one year if not
satisfactory, and if you sell
or cause the sale of six we
willgive you Jne Free. Write
at once as we shall send out

The AUTOGRAPHIC |
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BEEMAN’S PEPSINGUM

THE PERFECTION
OF CHEWING CGUM.
A DELICIOUS

REMEDY

FOR ALL FORMS OF

sin mailed on receipt of 25c.

<i’l-?; of an ounce of Pure Pep-
<

CAUTION—See that the name
N ” Beeman i8 on each wrapper.

Each tablet containsone %raln pure pepsin, sufficient to
digest 1,000 grains of food. If it cannot be obtained from
dealers, send five cents in stamps for sample package to

BEEMAN CHEMICAL CO., 70 Lake St., Cleveland, 0.
' ORIGINATORS OF PEPSIN CHEWING GUM,

NOW READY!
A NEW AND VALUABLE BOOK,

12,000 Receipts. 680 Pages. Price $5.

[ This splendid work contains a careful compila-
tion ot the most usetul Receipts and Replies given
tin the Notes and Queries of correspondents as pub-
lished in the Scientific American during the
past tifty years ; together with many valuable and
important additions.
i Over 'Twelve 'Thousand selected receipts
are here collected ; nearly every branch of the use-
ful arts being represented. It is by tar the most
coumprehensive volume ot the kind ever placed be-
fore the public.

The work may be regarded as the product of the
studies and practical experience of the ablest chem-
ists and workers in all parts of the world ; the in-
formation given being of the highest value, ar-
ranged and condensed in concise form convenient
for ready use.

Almost every inquiry that can be thought of,
relating to formulae used in the various manufac-
turing industries, will here be tound answered.

Instructions for working many different pro-
cesses in the arts are given.

It is impossible within the limits of a prospectus
to give more than an outline of a tew features of
so extensive a work.

Under the head of Paper we have nearly 250 re-
ceipts, embracing how to make papier maché; how
to make paper water proof and tire proot; how to
make sandpaper, emery paper, tracing paper,
transfer paper, carbon paper, parchment paper,
colored papers, razor strop paper, paper tor doing
up cutlery, silverware; how to make luminous
pa[ger, photograph papers, ete.

nder the head of Inks we have nearly 450 re-
ceipts, including the finest and best writing inks
of all colors, drawing inks, luminous inks, invisi-
ble inks, gold, silver and bronze inks, white inks;
directions for removal of inks; restoration of
faded inks, etc.

Under the head of Allovs over 700 receipts are
given, covering a vast amount of valuable intor-
mation.

Of Cements we have some 600 receipts, which
include almost every linown adhesive preparaticn,
and the modes of use.

How to make Rubber Stamps forms thesubject
of a most valuable practical article,in which the
complete process is described in such clear and ex-

licit terms that any intelligent person may readily

earn the art.

For Lacquers there are 120 receipts: Electro-Me-
tallurgy, 125 receipts; Bronzing, 127 receipts; Pho-
tography and Microscopy are represented by 600
receipts.

Under the head of Etching there are 55 receipts,
embracing practical directions for the production
of engravings and printing plates of drawings.

Paints, Pigments and Varnishes furnish over
800 receipts, and include everything worth know-
in%T on those subjects.

nder the head of Cleansing over 500 receipts
are given, the scope being very broad, embra cin
the removal of spots and stains from all sorts
of objects and materials, bleaching ot fabrics,
cleaning furniture, clothing, glass, leather, metals,
and the restoration and preservation of all kinds
ot objects and materials.

In Cosmetics and Perfumery some 500 receipts
are given.

Soaps have nearly 300 receipts.

Those who are engaged in any branch of industry
probably will find in this book much that is of
practical value in their respective callings.

Those who are in search of independent business
or employment, relating to the home manufacture
of sample articles, will find in it hundreds of most
excellent suggestions.

§F~ Send for descriptive circular.
MUNN & CO. Publishers,

SCIENTIFIC AMERICAN OFFICE,
361 Broadway, New York.

Have You

ebster
the United States as references.

upon trial, under guarantee.

Exhaust Steam GCoing

© 1892 SCIENTIFIC AMERICAN, INC.

to Waste?

Are your Feed Water Heaters obtaining the best results, in heating and purifying the feed water for your boilers ?
Are you heating your buildings with live steam or exhaust ?

If You Desire to Get Better Results from your present feed water heaters, and to heat your buildings by exhaust steam, without back
ressure upon engines, saving power and water of condensation, together with GREATER ECONOMY IN FUEL, send for our catalogues of
acuum Feed Water Heater and Purifier,and Williames Vacuum System of Steam Heating, which contains some of the largest plants in

We visit plants in any part of the United States, at our expense, and furnish our apparatus, which may be attached to your present plant,
WARREN WEBSTER & CO., Managers and Sole Licensees for the Sale of Patent Rights in the United States.

Main Office and Works, 491 N. 3d St., Philadelphia.
Patentees, Proprietors and Manufacturers of the Webster Vacuum Feed Water Heater and Purifier.

1% SEND FOR CATALOGUE.
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» *HE IS DEAD

to hls own Interests who deals In Arms and
Ammunltlon. or who shoots a Rifle, Pistol
t Cun, and has not a copy of the IDé
HAND BOOK, No.3A. 64 pages of solld In-
formation. Just out, (Mention SCIENTIFIC AMERICAN.)
BE ALIVE and send for one FREE.

Ideal Mfg. Co. braver 565, or Haven Crobisih

One Man with the No. 1
UNION comgingTion

can do the work of four men usin,
hand tools, in Ripping, Cutting-o!
Mitring, Rabbeting, Grooving, Gain-
ing, Dadoin Edging-u ointi
Stuff, etc. Full Line of Foot an

Hand Power Machinery.

Sold on Trial. Catalogue Free.

= > SENECA FALLS MFG. CO.
/ 694 Water St., Seneca Falls, N. Y.

Model & Experimental Work

Small articles manufactured 1n quantlties. Inventions
perfected and developed. king in Alllmmllm a
specialty. Sylvester I)eni-on. Designer & Build-
er of Fine Machinery, 143 Centre Street, New York City.

ENGINE CASTINGS

from 3 to 6 horse power, in

rough or finished. Upright,

Horizontal and Marine.

8 and 16 lLight Dynamao.
Simple and Fan Motor Cast-

ings or Finished Machines.

Lathe Castings.

Send stamp for new Catalogue.
PALMER BROS.,

Mianus, Conn.
INVENTORS’ EIl\llEAS
Cor. JOBN AND DUTCH STREETS, NEW YORK CITY
Machinists, Pattern and Model Makers.

LIGHTNING WELL- SINKINB

'll:llll[“i MANUFACTURERS.

lic, Jettin, R

Dinmond Ptos nting Tools, Engmes, Boile

Wing mps. Em.-_yclopedh, 1 000

engravings, Earth’s Strata, Determi-

nation quality water;mailed,25¢.

P\\ The American Well Works,

et Aurors, Il
11 & 18 8. Canal

St., Chieago, Il

Dallas, Texas

VELOCITY OF 1CE BOATS. A COL-

lection of interesting letters to the editor of the SCIEN-
TIFIC AMERICAN on the question of the speed of ice
boats, demonstrating how and why it is that these cratt
sail faster than the wind which propels them. Illustrated
with 10 explunatory diagrams. Contained in SCIENTIFIC
AMERICAN SUPPLEMENT, No. 214. Price 10 cents.
To be had at this oftice and from all newsdealers.

ARTESIAN

Wells, Oil and Gas Wells, drilled
by contracttoany depth, from50

t0 3000 feet. We also manufac-
ture and furnish everything re-
quired to drill and complete
same, Portable Horse Power
and Mounted Steam Drilling
Machines for 100 to l§(l feet.

1

put into practical
worknﬂ; shape by

General Office

Works and

‘Write us stating exactly whatis
required and send for illustrat-

i ed catalo Address
PIEKCE AKT'ESIAN & OIL V%ELL SUPPLY CO.,
80 BEAVER STREET, NEW YORK.

—FOR—

FREE SITES TO SUBSTANTIAL
MANUFACTURING ENTERPRISES

in the rapidly growing towns of Virgima and West Vir-

ginia, possessing CHEAP 1RON, CHEAP LUMBER, CHEAP

FUEL, and RAILROAD FACILITIKS, address J. H. DIN-

GEE, 333 Walnut Street, Philadelphia, Pa. President

and General Manager of numerous Lund Companies

ﬂlulmadd along the lines ot the Norfolk & Western
ailroa

FFELXESSER c
NEW YORK

AND CHICAGO.

All Drawing Instruments
for Schools. Quality war-
ranted, prices low, corres-

8" Send for Catalogue.

\arner's Purglar Proof ]ngs.

The SAFEST, NEATEST, LIGHTEST, yet STRONGEST
LOCK for HOUSE DOORS ever manufactured.

et nerene 50 Cents. Made of Steel and ABSOLUTELY Burglar Proof.

two keys and screws,
Warner TLoclk Co.
Manhattan Building, CHICAGO, 1ILL.

SPECIAL MACHINERY for SHINGLE

Heading and Stave Mills, for Fruit Package, Cheese
Box Factories and Veneer Cutting.
BF Send for catulojue ** 4.”
HANDLE MAC["NER\ , for 'I‘umin% Handles
for ‘Brooms, gs, Forks, Hoes, Axes, cks Cant
Hooks, Spoixes, etc. §F~ Send for catalogue *
WOOD PULP MACHINERY. Sendfor Cat. “o’
MANUFACTURED BY

TREVOR MFG. CO., LOCKPORT, N. Y.

Improved Gauge Lathe.

N o
Patent Heading Turner

TWENTY SIXTH YI
OF BUSINES9 AR
A special Stock of One Million Dollars

Worth of PIANOS and ORGANS toselect
womat Wholesa

ALL OUR HOL|I)A! 0FFEH§ uow AVAILABLE,

Youcanget JUST WHAT YOU WANT

WASHINGTON, NEW JERSEY.

and Pay WHEN and HOW YOU LIKE,

Write at once for our new Catalogue. It gives Full
Particulars and Prices of all the Celebrated

Cornish Pianos aw Organs.
Sold direct from Factoryto Family at Wholesale Cost.

20w 2 CORNISH & Co., Washington, 52%2%,

SPECIAL NOTICE!

Tvg)t}nandsome photo-engraved display sheets
en
“Recent lmprovements in Air Compressors,"
“Recent Improvements in Rock D
mailed free to any one who will cut out this
advertisement and mail it to us with his name
and address.
INGERSOLL-SERGEANT DRILL Co.
No. 10 Park Place, New York, U.S. A.

THE ARMSTRONG MACHINES,

For Cuttlnz Off and Threading Pipe.

For Hand
or Power.

No.1cuts off
and threads
1 to 3 inch.
No. 2

cuts off and
threads 1to
4 inch.

No.3cutsoff

g and threads 1to 6 inch.
Our aim is to make

these machines as
our Stocks and Dies which are umversany acknowl-

ood as

edged tobe THE BEST. (#" Send for catalogue.
THE ARMSTRONGC MFC. CO., Bridgeport, Ct.

“THE EXPERT” DATING STAMP.
Ulustrated in Releatific Am. Kep. 3rd, p 148,

THE GREATEST ADVANCE IN RUBBER DATING STAMPS
COMPLETE FOR EVERY HOUR IN 10 YEARS,
with Die to order. Post-paid $2.75.

R. H. SMITH MFG. CO., SPRINGFIELD, MASS.

8ole Mfra Metal-Bodled Rubber Type, &c.. &c. Catalogue free.

MENTAL EVOLUTION IN MAN AND

the Lower Animals.—By Alice Bodington. An inter-
esting paper, favoring the hypothesis that the human
mind has followed the laws ot evolution like everything
else we know of in the universe, and that the apparent
abyss between the intellect of manand that of the lower
animals lies in the nature of the organ that has been
specially evolved in _homo sapiens. Contained in SCIEN-
TIFIC AMERICAN SUPPLEMENT, . 866. Price 10
cents. To be had at this office and from all newsdealers.

GATES ROCK & ORE BREAKER

Capacity upto 200 tons per hour,

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

Builders of High Grade
Machinery. Send for Catal

91 & 92 WATER STREET,
Pittsburg, Pa.,
Manufacturers of everything needed for
ARTESIAN WEULLS
for elt.her Gas, Oil, Water, or Mineral
Boilers, Engines, Plpe,
Cordage. Drilling Tools, etc.
Illustrated catalogue, price
lists and discount sheets
on request.

THE AURAPHONE

THE DEAF MAY HEAR |
THE AURAPHONE isa new scientific invention of
an Invisible Apparaius to be worn in the ears,
It 8 easily inserted or withdrawn by anyone, and will
invariably restore hearing to anyone not stone deaf.
It can be tested absolutely free of cost.
HE AURAPHONE COMP ANY,
No. 607 Masonic Temple, Chicago, 11
Pamphlet sent for two cent stamp.

lIining
ogues.

GATES IRON WORKS;,

30 C So.Clinton St., Chicago
136 C, Liberty Street, New York,
231 C, *¥ranklin St., Boston, Mass

we WATER WHEELS

LEFFEL
Many Styles and Sizes, Upright and Horizontal.

30 YEARS CONTINUOUS BUSINESS

affords every facility for adapting them to all situations,
ELECTRIC, MINING, IRRICATINC & MANUFACTURINGC.

Plants of all kinds driven by them. Easy working gates. We guarantee
highest power, with smallest quantity of water, at full and part gates; insuring
easy regulation and steady motion. Successfully operating under heads of 2
to 400 feet. Write us for fine pamphlet and state your wants.

me JAMES LEFFEL & O SPRINGFIELD, OHIO,U.5.A,

1y 110 Liserty ST, NEW YoRK CiTv.
WM.

GRAVER TANK WORKS,

(INCORPORATED.)
Manufacturers of Iron and Steel

STORAGE TANKS.

FULLY
Guaranteed,

AILUNMINUM
In all shapes. Manufactured by
Cowles Electric Smelting and Aluminum Co.,
Correspondence solicited. LOCKPORT, N. Y.

HAVE YOU READ
xper1menta1

Séience ?

This new book, by Geo. M. Hopkins, is just what

ou need to give you a good general knowledge of
%hysxca] Science. No one having the spirit of the
times can afford to be without the kind of scien-
tific information contained in this book. Itisnot
only instructive, but entertaining.

Over 700 pages: 680 ﬁne cuts; subst,antmlly and
beautitully bound. Price by mall $4.00

8F Send for illustrated circular.
MUNN & CO., Publishers,

Office of the SCIENTIFIC AMERICAN,
361 BROADWAY, NEW YORK.

OFFICE,
3d Floor, Rookery Bldg.
CHICAGO, ILL.

BOOKS

SETS OF CASTINGS
M

ODEL EN.GINE

of nearly 3, books, and embrac g more
than 300 different subjects, arranged under a
new plan with cross references and author’s
index, will be mailed free to any address in
the world on application. Address

MUNN & CO.,
Publishers “Scientific American,”
No. 361 BROADWAY, NEW YORK.

GAS ENGINES,

“ING P\LOR R
3ING INERL NATUR PRODYERS
SAFE GN' SIMpLE
PARTS:
DWELL &SON

SOLE M'F'R'S,
S. CHICAGO.

= o} ({uﬂr enti&-er} rifw 1116 B age Catalogue of Sci-
= 2 entitic and Technica erican
g 5 fofsﬁg;‘ﬁfwgief‘gck,;%%m i and Forexgn ust issued, eontalnin a record

are best and cheapest.
DELANEY’S
Metallllgl(- kets and

make everlas mg Jjoints.

H. J. Delaney & Co. Mfrs.
Third & Fowler Sts., Milwaukee, Wis.

OTng&]LESb Ué\TIONS THE TENDENCY
y Herbert Spencer. An abie paper, pointing out
t.illll%s%'rg;:g dbmfil:]tlesd ot gealme‘wnhAcfnleex social
ontained in SCIENTIFIC AMERIC. -
PLEMENT, No. 801. Price 10 cents. At o
office and from all newsdealers.

" ECONOMY IS WEALTH.”

Canvassers wanted to sell the N ew Mo-
del Mall Typewriter, Why will
peop'e buy a $i00 machine when $30 will
. purchase a better onet Send forillustrated
\ catalogue and terms to County Agents.

Address N. TYPEWRITER CO.
611 Washington Street. Boston, Mass,
Mention Scientific American,

DRILL CHUCKS, st

Foreign Agencies : Ph. Roux et Cie., 54 Boulevard du Temple, Paris, France. E. Sonnenthal, Jr., Nueu Prome
enade, No. 5, Berlin, Germany. Selig, Sonnenthal & Co., 85 Queen Victoria Street, London, E. C., England.

NO SKILLED ENGINEER.
THE SHIPMAN AUTOMATIC STEAM ENGINE.

KEROSENE OIL FUEL. 1, 2, 4, 6 and 8 HORSE POWER
No extra Insurance. Efficient, Economical, Durable.

SHIPMAN ENCINE COMPANY,
200 SUMMER STREET, BOSTON MASS.

To be had at this

5As0b G

SEND Fo

WA SHINGTON & UNION S

ILLS.

‘Write “THE PRATT CHUCK CO.,” C]%;Vllle, S. A., for
free illustrated catalogue of POSIT IVIN’G l)Rl’LI:

CKS, showm(ﬁ_lthe only perfect system ever devised for

© 1892 SCIENTIFIC AMERICAN, INC.

now to
THE BESTLOOSE PU LLEY OILER

PSR Viv0uzEN P . i OLER

Keeps Pulley oiled 3 to 4 weeks with one

{ filling. Cost 25, 30, 40, 50, 65 and 85 cents
. CINO. f| each. Send Price and TRV ONE.
State diameter and speed o fPulley, Will
send Catalogue free. Mention this paper.

The VANDUZEN & TIKT CO.Cincinnati,0.U.8.A,

To Inventors and Owners of Patent~.—I wish to

correspond with parties owning patented articles in

which iron enters largely into their construction, with

the view of iourchasmg or manufacturing on royalty.
8. AYRES FISHER, Geneseo, Il

STEEL TYPE FOR TYPEWRITERS

Stencils, Steel Stamps, Rubber and
Metal Type Wheels, Dies, etc.
Wlmlel and Experimemal Work,
Small Machinery, Novelties, etc., man-
ufactured by special contract.

Z New York Stencil Wks. 10C Nassau St., N. Y
TEIEE

ESTA BLISHED 1846.

The Most Popular Scientific Paper in the World
Only $3.00 a Year, Including Postage.
Weekly—32 Numbers a Year.

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

Terms of Sabscription.—One copy of the SCIEN-
Ti#1C AMERICAN will be sent for nne year—52 numbers—
postage prepaid, to any subscriber in the United States,
Canada, or Mexico, on receipt of three dollars by the
publishers; six months, $1.50; three months, $1.00.

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

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

MUNN & CO., 361 Broadway, New York.
—_0—
THE

Scientific Dmervican  Supplement

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

The most important Engineering 1 orks, Mechanisms,
and Manufactures at home and abroad are illustrated
and described in the SUPPLEMENT.

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

MUNN & CO.. 361 Broadway, New York,

(o}
ilding Editi
Building Edition,

THE SCIENTIFIC AMERICAN ARCHITECTS’ AND
BUILDERS’ EDITION is issued monthly. $2.50 a year.
Single copies, 25 cents. Forty large quarto pages, equal
to about two hundred ordinary book pages: forming a
large and splendid Magazine of Architecture, richly
adorned with elegant plates in colors, and with other fine
engravings; illustrating the most interesting examples
of modern architectural construction and allied subjects.

A special feature is the presentation in each number
of a variety of the latest and best plans for private resi-
dences, city and country, including those of very mod-
erate cost as well as the more expensive. 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 Largest Circulation of any
Architectural publication in the world. Sold by all news.
dealers. $2.50 a year. Remit to

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

Pianos. Organs, 833 up. Want agents.
Cat’g free. Dan’l F. Beatty, Wash’ton. N.

BEATTY
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BT AND CROIGE PRAGTIGAL BOOKS

JUST READY.

T.—The Practical Scourer and Garment
Dye: Comprismg Dry or Chemical Cleaning; the Art

fy Removmg stains; FineWashing, Bleaching and Dye-
ing of Straw Hats, Gloves and ‘eathers of all kinds;
Dyeing of Worn Clothes of all Fabrics, including Mixed
Goods. by One Dip, and the Manufacture of =oaps and
Fluids tfor Cleansing Purposes Edited h{ William T.
Brannt, Editor of “The Techno- Chemical Receipt
Book.” Illustrated. 203 pages, 12mo. Price..... $2.00

LIEBER.—The Assayer’s Guide; or, Practical Di-
rections to Assayers, Miners and Smelters, for the 'T'ests
and Assays, by Heat and by Wet Processes, of the Ores
of all the Principal Metals, of Gold and Silver Coins and

BRANNT

Alloys, and of Coal, etc. By Oscar M. Lieber. A new,
revised_and enlarged edition. Illustrated. ages,
12mo. Price ... l... ool ceii ciien veieeeeeees 1.50

DUNCAN.-The Practical Surveyor’s Guide. Con-
taining the necessary Information to Make any Person
of common ca pacity a Finished Land Surveyor, without
the Aid of a Teacher. By Andrew Duncan, C. B. New,
revised and enlar; ed edition. Illustrated by 72 engrav-
ings. 214 pages, Price.......cceovieineienns .

RECENTLY PUBLISHED.

DEITE.—A Practical Treatise on the Manufacture
of Perfume; Comprising Directions for Making all
kinds of Perfumes, Sachet Powders, Fumigating Mate-
rials, Dentifrices, Cosmetics, etc.,etc.; with a full account
of the Volatile Oils, Balsams, Resms, and other Natural
and A rtificial Perfume Substances, including the Manu-
facture of Fruit Ethers, and Tests of their Purity. By
Dr C. Deite, assisted by L. Borchert, F. Eichbaum, E.

Kugler, H. Toepffner, nnd other Experts. Krom the
German by Williamm 1. Brannt. 28 engravings. 12mo.
358pages. Price..... .ueeenrieiinis ceennreenn ....$3.00

LANGBEIN.—A Complete Treatise on the Electro-
Deposition of Metals. Comprising Electro-Plating and
Galvanoplastic Operations, the Deposition of Metals by
the Contact and mersion Processes, the Coloring of
Metals, the Methods of Grinding and Polishing, as well
as Descriptions of the Electric Elements, Dynamo-Elec-
tric Machines, Thermopiles, and of the Materials and
Processes used in_every Department of the Art. From
the German of Dr. George Langbein. By William T
Brannt. 125 engravings. 8vo, 404 pages. Price..%4.0

LA RK IN.—The Practical Rrass and Iron Founder’s
Guide. A Treatise on Brass Founding, Moulding, the
Metals and their Alloys, etc. By James L Kin. new,
revised and greatly enlarged edition. Illustrated. 12mo,
400 pages. Price $2.5

LEHNER.—The Manufacture of Ink. Comprising
the Raw Materials, and the Preparation of Writing,
Copying and Hektograph Iuks, Safety Inks, Ink Ex-
tracts and Powders, Colored Inks, Solid Inks, Litho-
%mpluc Inks and Crayons, Printing Ink, Ink or Aniline

encils, Marki Inks, Ink Specia]tles Sympathetic
Inks, Stamp and Stencil Inks, Wash ﬁlue, etc., ete.
From the German of =igmund Lehner, Chemist and
]Is’mnufa.cturer, by William T. Brannt. 12mo, 230 gge:’

(1]

OSBORN.—The Prospectora Field Book and Guide
in the Search for and the Eas, Det.ermmnmon of Ores
and_other Useful Minerals. . Osborn,
LL.D., author of “A Practlcal Manua.l of Minerals,
%imes and Mining.” 44 engravings. 12mo, 175 _pages.

rice 3

WAHNSCHAFFE.—A Guide to the Scientific Exa-
mination of Soils. Comprising Select Methods of Me-
¢hanical and Chemleal Analysis and Physical Investiga-
tion. From rman of Dr. Felix Wahnschaffe.
With addntions 1;I_Willw.m T. Brannt. 25 engravings.
12mo, 177 pages. o)

BRANNT-WA HL.—The Techno-Chemical Receipt
Book. Containing several thousand Receipts. covering
the Latest, most Importuant, and most Useful Discover-
ies in Chemxcal Tecl nology.und their Practical Appli-
cation in the Arts and Industries. Edited by William

. Brannt and W. ‘Wahl, Ph.D. 78 engravm 8. 495
pages, 12mo Pnce 2.00

BRANNT.—The Metal Worker’s Handy Book of Re-
ceipts and Processes. 63 engravings. 536 pa.gessgrgo
(

PriCe .....ccoooii i i iiieeeees

BLINN.—A Practical Workshop Companion for Tin,
Sheet-Iron and Copper-Plate orkers. Containing
rules for descriping various kinds of Patterns used by
Tin, Sheet-Iron and Copper-Plate Workers. Practical
Geometry; Mensuration of Surfaces and Solids; Ta-
bles of the Weights and Strengths of Metals and other
Materials; Tables of Areas and Circumferences of

reles; domposmon of Metallic Alloys and Solders,
with numerous valuable Receipts and Manipulations
for every-day use in the workshop. By Leroy J. Blinn,
Master Mechanic. A new, revised, and enlarged edltion(i

rinted from new type, and witﬁ 70 newly e ave
llustrations. 29 pages. 12mo. Price.............

VAN CILEVE - ED\VA R l)h —The English and
American Mechanic. An Ever Cy-Da.y Handbook for the
‘Workshop and the Factory. Containing several thou-
sand R eceipts, Rules and Tables, indis; ensable to the
Mechanic, the Artisan and the nufac By B.
Frank Van-Cléve and Emory Edwards, C.E. 85en Tav-
ings. 500 pages, 12mo. Price #®:2.00

EDWARDS,—600 Examination Questions and An-
swers for Engineers and Firemen (L.and and Marine),
who desire to obtain a U, S. Government or State
License. By Emory Edwards. Pocket-book form llt
edges. 128 pages. i

EDWARDS. —The American Marine Engmeer
Theoretical and Practical, with Examples of the Latest
and Most Approved Marine Practice. For the use of
Marine Engineers and Students. By Emory Edwards.
Illustrated by 85 engravings. 440 pages. Price...82.50

8F~ Descriptive circulars, giving the full tables of con=-
tmtls of all tiw above works, sent free to any one who will
apply.

§F~ The above or any of our Books sent by mail, free of
postage, at the publication prices, to anyaddressin the world

§F Our New and Revised catalogue of Practical and
Scientific Books, 88 pages, 8vo, as well as our other cata-
logues and czrculars. the ahole covering every branch of
Sctence applied to the Avrts, sent free and free of postage to
‘uimu one in any part of the world who will furnish his ad-

Tess.

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

BARR’S ™3 8um bl o £508
Combustion of Coal| cloth,

are recognized Standard Text Books on these lmporlnnl. sub—

jects. New edition just ready. Address, D. Van Nostrand Com-

pany, New York, Henry Carey Baird Company, Phllude]phu.

Baker-Randolph Co., Pubhshers Indianapolis and Chicago

STEREOPTICONS.
MAGIC EANTERNS anD

ACCESSORIES,SEND FOR CATALOGUE

T0 CHAS BESELERMAKERZIGCENTRES [
EW YORK:;

FREK

A Scientific and Practical Pamphlet
on lubrication is sent free to all who
wish it. It contains interesting and
valuable information.

JOS. DIXON CRUCIBLE CO.
JERSEY CITY, N. J.

Do Your Own

PRINTING

Card Press, 83. Size for circu-
lars or small newspaper, %22,
Saves you money. ull pnnted
instructions. Send stamp for
catalogue to the factory.
KELSEY & CO.,
Meriden, Conu.

a

9

Foot Power [_athes

For Electrical and Experimental Work.

For Gunsmiths and Tool Makers.
For General Machine Shop
Work.

High grade Tools; correct in principle,

elegant in design, superior in construc=
ti

ion. THE BEST FOOT-POWER

LATHES TADE. Send for catalogue

nd prices.

W. F. & JOHN BARNES CO.,
99 Ruby St., ROCKFORD, ILLS.

LAW BATTERY COMPANY,

3 John St., New York.
MAKERS OF THE

AW B.A.T'I‘ERY

Telephones, Bells Physmlans’ Use, |
Thc Law Bailey Current Contro]l
Law Du Bois Reymond Faradic C
Law D’Arsonval Milliam-Meter,
¥ Law Electro-Medical Office Qutfits,
and a general line of Battery Supphes
(¢ Gataloque “ H" just out. ™end for it

A MARVEL OF POWER, SIMPLICITY
AND LOW COST.

Alwaysready. No Boiler. NoFire. No
Englg;er i{o License. No Danger.
Stationary, Marine and Portable Engines
for Bonts, Pumps, Factories, etc., from
1-2 to 10 H. P. Send for Catalogue.

Sarery Varon Eweme Co,
| 16 MurmAY SteEsT, - Nzw YomK

PHOTO -SMOKE CICAR CAMERA.

Most wonderful novelty of the day. Takes your pic-
ture while you smoke. Agents wanted in all parts of
the world. Sample, terms, etc.. 25¢. Described in SCI-
ENTIFIC AMER: 1892,

A U'l‘()‘\[A’l‘I(, TRI'M PET.—Any tune played on
it by simply working a lever. No experience necessary,
a child can play it as wellas the most expert musician,
Price 75¢. See SCIENTIFIC AMERICAN, Oct.

Parisian Novelty Co., 64 College Pince, N. Y.

oo rremmm TS

AND FINE GRAY IRON ALSO STEEL
CASTINGS FROM SPECIAL

RNS

FINE TlNNlNG A= pATTER S

DEVLIN & e { PN e
OMAsu:mcH AVE. & AMERICAN ST, FHILA. ¢ C ANG U

Catalogue No. 12, just issued
with over 40 new illustrations
ress,

CHUCKS.

HURLBUT'S /Patent Out-

/ ting-offand
@ Gentering
— Machne.

shu 2" 3[/ ‘II BII s"
MADE BY
HURLBUT, ROGERS
MACHINE CO.
South Sudbary, Mass,
Ghnulcléurchxll s&t.cmﬂ
Agents, 21 Cross
., England.”

¥ Send for
Circular,

LECTURERS

and all usingthe OPTICAL LANTERN, should be
aware that with our

MULTIFOCAL ATTACHMENT

they require but one medium power objective to make
any size picture required, at any distance from the
screen.

Satisfaction guaranteed. Send for circular to

J. W. QUEEN & CO., Philadelphia, Pa.
STEAM

VANDUZEN °3E¥" PUMP

THE BEST III _THE WORLD.
Pumps Any of Liquid.
Always in Order, never Clogs nor
freezes. Every Pump Guaranteed.

10 SIZES.
200!0 12000 Gallons per Hour.
"7 to 8775 each. Address

THE VANDUZEN & TIFT co,

g
o )

e
¥

The Cushman Chuck Co.. Hartford, Conn.

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

THE PRATT &

Die Sinking Machines.

Reamers,
Boiler Plate Punches.

Gauges, Milling Cutters, Renshaw Ratchet Drills, Combination Lathe C

WHITNEY GO.

HARTFORD, CONN., U. §. A.

Manufacture machinery for general and special service in the manufacture of Electrical
Apparatus, Typewriters, Bicycles, Firearms, Sewing Machines and parts thereof.

Lathes, Planers, Shapers, Milling, Drilling, Profiling, Threading, Drop Forging, and

Shaft Centering, Shaft Drilling, Flour Mill Roll Grooving,

Metal Band Sawing and Brass Finishing Machinery, Automatic Grain Scales.

Taps, Dies,
hucks,

25 ASK FOR CATALOGUE A.

ENVELOPES

C. w.

PRINTEI), (-IINéMED, FOLDED, ALI, AT ONCE,

LOWEST PRICES
ay and Catnlogue Envelolées AII
R SMITE 1, Manufr’s Agent,
umly capacity, Two Mlllion

sizes.
, PHILA., PA.

WAMACIC LANTERNS

{TH: QIL LAMPS HAVE NO EQUAL

LOWEST PRICES GUAP\ANTE[D

SENL FOF CATALDGUE

. MANASSE
38 MADlSUNNstHmAco ILL

AMERICAN ANNUAL of PHOTOGRAPHY

AND

PHOTOGRAPHIC TIMES ALMANAC

FOR 1893 IS NOW READY.
It contains 'I‘hlrtv(30)full }gaze Pictures ; over
two hundred (200) pazes o Contributed Arti-
cles especially written for ti ls volume by the best

equlgled photographers and ;i to%ra.phlc writers in
two hemispheres; New Tab Formulas
nd ew_ Methods; I!evlsed Lists of 1’hoto-

ic Societies ; Reco atents, New

00 8, and, in short, every thim‘lrelnnng to Pho-
tography. Fillingmore than five hundred pages in all
n indispensable Handbook for the Photographer,
young or old, amateur or professional. The first edition
18 18.000 copies. This is an unprecedented demand
for a photographic work, but the book itself is unpre-
cedented in the aunals’of I’hotography §
The price remains the same.
Paper Covers
Cloth Bouud (Library Editic on,)
Postage is 15 cents extra.
Putting it within the reach of all.

THE SCOVILL & ADAMS COMPANY, Publishers,
(Publication Department,)
423 BROOME STREET, NEW YORK.

813 o I s e
LADIES

Now lsthetime to buy; while

the watch war rages. Cut this

2 d. out and send to us, and we

v« ill send the watch to you

0.D., You ean examine the

vrnlel: at thfe exlpreu office and
i1not perfectly satisfactor:

Billed. don’t pn};v a centyotherwxse pa)):

the agent ourfntroductory price

.00, or 2 for

25.00, This

watch is known

as the Dueber,

Yampden Gladi-

ator, a beautiful

Gold Filled Case

warranted to

wear for20yenrs

wind and stem
set, movement,
l Guaranteed to
keep accurate
time for two
years, A hand-
gome 14k gold
plated 1a d ies’
chain and charm

FREE tothosesend ng

cash with order. Address
W. HILL & CO., Wholesale Jewelers, 207 S{ate St.,Chicago,Ill

ALUMINUM: ITS USES AND AP-

plications. A valuable and interesting article by G. L.
Addenbrooke. Contained in SCIENTIFIC AMERICAN
SUPPLEMENT, No. 859, Price 10 cents,
this office and from all newsdeulers.
Wo0DEN TAN S
SPEC\FICATCONS F URNISHED
OR FOUNDATIONS ZTOWERS .

LARG WATER TANKg
217 E.MAINST.

To be had at

FOR RA\LROA
J wA‘TER WUF'_I
/M

PLANSZ 1A SPECIALTY-

N2 Louusv LLE Kv.

¥ Al

three and four.

Humansville, Mo., writes:
accountants ever
Mr. Geo. L.

inconvemence »
Mr. A. S. Van Sandt,
%ecxﬁc for office headache,

ave.”
No AGENTS.
52-56 ILLINOIS ST.,

FELT & TARRANT MFG. CO.

The COMPTOMETER Performs
I Arithmetical Problems

Connected with accounting and scientific computation
at a saving of sixty per cent of time.
lute accuracy and relieves all mental strain.
scattered items just as well as regular columns. Many,
after trying one Comptometer, have purchased two,

It insures abso-
Foots

Mr. 1. D. Elliott, Assistant Cashier Farmers’ and lNerchants’ Bank,

“I consider it the greatest labor saver for

ut on the market.”
. hase, President Hartford Fire Insurance Co.,
‘We feel that we could not dispense with it without causing "us great

writes,

Clarinda, lowa, writes: “I think it the only
and hope those afflicted may obtain the relief

WRITE FOR PAMPHLET.
CHICAGO.

G. Hatfleld.

PLEMENT, 59.
and from n,ll newsdea]ers

THE MASON STEAM
DAMPER REGULATOR

Is madeinaccordance with an entirely
novel principle in the construction of
damper regulators. The steam is ad-
mitted from the boiler. through asmall
strainer, as shown in the cut under a
diaphragm which is attached to an
auxiliary valve, which either lets in
the steam or excludes it from the 'Ipis-
ton which works in the cy linder. his
piston being forced down by the steam
pressure, and carried back
the weight on the damper
lever, turns a wheel from
which runs the chain which
is connected to the damper.
By an ingenious arrange-
ment the damper is not
thrown entirely open by
the slightest change of pres-
sure in the
boiler, but is
gradually
opened as
the pressure
changes
thereby not
allowi sud-
den an
variations of
draft, where-
by the coal is
wasted.

We manu-
facture only
one size. ’I‘he
regulators ar
made of the best
steam metal through-
out; each one is nick-
el plated. Weight, 30

ounds. Price, sao.oo
ncluding bracket,
weight, and 25 feet of
chain.

5
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‘We also manufac-
ture other steam reg-
ulating devices, for
description of which send for our catnlogue.

Mason Regulator Co., Boston, Mass., U. S. A.
273y USE GRINDSTONES?

If so, we can supply you. All sizes
-, mounted and unmounted, always
kept in stock. Remember, we make a
specialtyof selecting stones forall spe-
cial purposes. (¥ Ask for catalogue.

The CLEVELAND STONI: CO.
2d Floor, Wilshire, Cleveland, 0.

11 MONTHS ON TRIAL” FOR
3 Bubier's Popular Electrician, IUB.

An illustrated monthly journal for the amateur, experi-
menter and public. BUBIER PUB. CO., LYNN, MASS.

"OPTICAL LANTERNS.

Oil, Limeor Elec-
tric Light, Sin-
’lgle, Double or

iple. Scienti-
flc Attachments.

rt an
Educational

iews.
J. B. COLT & CO.,

16 Beekman St., N. Y., and 189 La Salle St., Chicago, IIt.

DEFU\NCE MACHINE WORKS.
g TS

"™ HUB,SPOKE/”
WHEEL ,BENDING,
WAGON ,CARRIAGE
AND HOOP
MACHINERY.

SEND FOR CATALOGUE.

THE MISSING WAR LINK,

Out of sight from 1861 to 1865, FOUND in the

THREE EMANCIPATORS.
Valuable information that everybody should have.
Sent by mail on receipt of One Dime. Mrs. Cleveland
in letter of Aug. 4, 1892, says of the book: It is full of
useful information.” )

JNO, L. SCHILLING, BELLAIRE, OHIO.

DUST: DUST!

Gibbs Patent Dust Protector
protects the nose and mouth from in-
haling poisonous dust. Invaluable
n every industry where dust is
troublesome. Perfect protection
with perfect ventilation. Inha-
lation of dust causes catarrh,
consumption and many other se-
rious disorders. Thousandsin use
Pnce $1.00, postpaid in T. 8, a
Canada; Sf 40 to foreign poims
Gibbs Resglrator Co.,
e St., Chicago.

PROMOTION OF NAVAL ENGIN-

eers.—A series of questions from the new United
States Navy regulation circular, which will prove of in-
terest to steam engineers generally. Contained in_ScI-
ENTIFIC AMERICAN SUPPLEMENT, No. 871. Price
}10 c(imts. To be had at this office and from all news-
ealers.

GAYB BHR CANNOT SEX HOW
Y0U Do IT Fouﬂl MONKY,
a $65.00 Improved Oxford
g:vyv:ng Machine ; perfoct workin,
pted tolight an, bu
letese&nﬁhalnuotlm rov
achine guarante

W fhve dulu‘
CATALOGUR,

$I2

able, finely finished, ada
work,with a com
) attachmenta firee,

ICE-HOUSE AND COLD ROOM.-BY R.
With directions for construction. Four
Contained in SCIENTIFIC AMERICAN SUP-
Price 10 cents. To be had at this office

engravings.

NESS & HEAD NOISES CURED

Peuk’u Invisible Tubular Bar Cushions,

DEA henrd uccesstulwhen.llremedlesfml boldFREE

ouly by F. Hiacox, 868 B’'way, N.X. Write for book of proofs

MODELS & LIGHT

MACHINERY.

© 1892 SCIENTIFIC

INVENTIONS DEVELOPED. Send for Mode! Circular.

AMERICAN, INC.

Jones Bros. E C
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WMovertisements.

Inside Page, each insertion - - 73 cents a line
Back Page, each insertion - »~ - - §1.00 a line

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

OVERMAN WHEEL CO.
BOSTON. WASHINGTON. DENVER. SAN FRANCISCO.

A. G. SPALDING & BROS., Special Agents,

GHICAGO. NEW YORK. PHILADELPHIA.

“Syur Pomnted” Wood Serews, =

Patented May 10, July 19, 1887; Oct. 29, 1839;
Aug. 19, Oct. 21, 1890; April 7, May 12, 1891;
July 19, 1892.

Its Advantages are :

1. Stronger than a common screw.

2. Uniform and wide slot.

8. dRequires the use of but one bit in hard
wood.

4. Inserted easier.
5. Centralized point.
6. Superior holding power.

7. The screw being (‘old Forged. instead
of Cuf, leaves on its entire surface a
metallic skin.

¥~ Send forsamplesto

AMERICAN SCREW CO.

PROVIDENCE, R. I.

ESPECIALLY $OLICIT OROERS FOR SOFT AND EXTHA SOFT
3 PLAIN BLUE FINISH CR ANEALEDOR FICKLED =,

LED BAND, STRIP
E STEEL

TEWILMOT & HOBBS MFG. COMP

GREAT ACCURACY OF GAUSE WIDTH AD UNIFDRMITY
OF QUALITY WiLL ALWAY: MAINTAINED
ALsaTHE CELRBRATED BRIGHT SURFACE &

COLD ROLLED SHEET AND STRIP STEEL
-— 0 A== .

ST/

LARGE CONTRACTS SOLICITED FOR AUTOMATIC,HEAVY & DIFFICULTSHEET METAL
BLANKED, STAMPED & DRAWN WORK,TUBES &c. NICKEL & BRASS PLATING,
TINNING,JAPANNING & DIE MAKING, BRIDGEPORT, CONN.

BRISTOL’S

RECORDING PRESSURE GAUGE

» Makes a continuous record, day and
night, of Steam, Water, Gas,
ir, and Liquid Pressure.

W’ill pay for itself by insuring
Saf ety and Economy in the opera-
tion of your plant.

Simple in construction, accurate in
operation, andlow in price. §3¥ Send
for circular and facsimile chart.

The Bristol's Mfg. Co., Waterbury, Conn.

It winds up like any good
stem-winding watch, in about
five seconds.

Honest it always was ; now
it is handsome---with jeweied
movement, enamel dial, coin-
silver or gold-filled case;
either lady's or gentlemaan's
watch.  Far better than any
Swiss watch at the price.
That is still low—kept down
by American machinery and
brains.

Ask your jeweler about it
—The new guick-winding

“Waterbury.” 13
S|

ATENT

MESSRS. MUNN & CO., in connection
=with the publication of the SCIENTIFIC
~-AMERICAN, continue to examine improve-

ments, and to uct as Solicitors of Patents

for.Inventors.

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

A .pamfphlet sent free of charge, on application, con-
taining full information about Patents and how to pro-
cure them; directions concerning Labels, Copyrights,
Designs, Patents, Ap&)ea]s, Reissues, Infringements,
Assignments, Rej’ecte Cases. Hints on the sale o:
Patents, ete.

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 624 F Street, Pa-

citic Building mear 7th Street, Washington, D. C,

Westinghouse Electric and Manufactljring Co.

PITTSBURGH, PA., November 30, 1892.

LAMPS—Efficiency, Long Life., No Decrease in Candle Power,
SOCKETS—Simple, Ornamental, Reliable, Cheap.

Our New Lamps not only do not infringe the Edison Patent, but they are fully covered by patents of our own.

By means of an important discovery the burner is rendered stable, its e fficiency increased, its life prolonged, and
its normal candle power maintained.

PR1CES.—Byreason of economies effected in the manufacture of our new lamp in large quantities by the
use of special machinery, we are able to quote the following low prices :

25 and 20 Candle Power Lamps.......................... %0.35 List Price
16, 10 and S Candle Power Lumps 0.30 List Price

DISCOUNTS.—Central Stations, 10 p. ct. discount; and to all others, 2} to 10 p. ct., according to quantity.

ALLOWANCES.—A credit of ten cents will be given for every unbroken burned out lamp delivered at the
factory of the Company. The saving by decreased cost of lamps and renewals should equal nearly one per cent.
on the capital stock of any central station.

The constant efforts of the agents of the General Electric Compan
Genemt,ing: Apparatus of our make for, Thomson-Houston Generating Apparatus is fully explained by the fact
that THE THOMYWSON-HOUSTON COMPANY PPAYS !N, through the Consolidated Electric Light
Compang, Five Cents for every Incandescent Lamp it makes, for the right to sell such lamps for use in connec-
tion with Generating Apparatus of its own manufacture only.

While we do not sell our new lamp for use in connection with Thomson-Houston Generating Apparatus, the
present users of the same may ayail themselves of our new lamp by substituting our Generating Apparatus, the
quality and efficiency of which will fully warrant the cost.

NOTE.—A dealer came to our office and stated that he had the exclusive sale of second hand apparatus
for the General Electric Company ; and he offered five of our Number One Alternating Current Generators
for sale, to be delivered a few weeks hence, as they are still in use. We can of course commend this
apparatus if in good order.

An official of a central station Lighting Company upgroadl ed us recently for the exclusive right to the use of
our apparatus in his town, stating that his company had already entered into a contract Form D, with the
General Electric Company for the exclusive use of their apparatus. He frankly avowed that his ls)urpoge was1 by
securing a contract withus, to have a monopoly of electric light and power in the district covered by his station.
WE THOUGHT IT BETTER TO LEAVE THAT PLACE OPEN FOR COMPETITION.

We have also been informed that one other company had executed orm D contract of the General Electric
Company. These three are the onlfy instances we have discovered where they have succeeded in doing business
in the direction of inducing users of our apparatus to discard it for apparatus made by members of the Trust.

Although we have many tons of apparatus made by the various members of the T'rust, taken in the course of

trade, we have not cared to offer it for sale, for we believe the sale of inferior apparatus does great harm to the
electric trade in general.

to induce our customers to exchange

We have perfected devices that can be inserted in the various sockets now in use, thereby making them
standard, for the use of our new lamps The manufacture of these in sufficient quantities to meet the demand
has been unexi)ectedly delayed, so that the delivery of lamps and these attachments will be made only from and

after January WESTINGHOUSE ELECTRIC AND MANUFACTURING CO.
Wanted wi)un Sawyers

SAws and Lumbermen to SAws NEw METHDD OF DEAL'NG WITH

send us their full address for a copy of Fm- ! u I c K s A H D
Q .

erson’s (% Book of =.\ \W=, new 1892 edi-

tion. We are first to introduce NATURAL

GASfor heating and tempering Saws with

wonderful etfect upon imf»roving their qua- Patented in United States, Canada and European
i countries. Information given. Examinations made.

Licenses granted. Work undertaken. Address

Robert L. Harris, C.E., 1 Broadway, New Y ork, N. Y.

lity and toughness, enabling us to _reduce
rices. Address EMERSON, »MITH
: CO. (Limited), Beaver Falis, I’a.

James Smith Woolen Machinery Co.

MANUFACTURERS OF

THE HUB FRICTION CLUTCH

POWER TRANSMISSION MACHINERY,
411 to 421 Race Street,
PBILADLPHIA, PA.

Appliéﬂl to Pulleys, Gears, Sprocket Wheels, Reversible Coun-
temsh afts and Cut-off Couplings. The most simple, effective,
durab le, and economical Clutch on the market. Made in sizes

to transmit from 2 up to 1000 h. p., at slow or fast speed. Over
se. §F~ Write tfor cuts, description, price list and discounts.

H. W. JOHNS’

10,000 in

Asbestos
Sectional
Pipe
Coverings.

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

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

JOHNS MANUFACTURING COMPANY
H. W. Johns’ Asbestos Millboard, Sheathings, Building Felts, Fire-Proof Paints, Liquid

Asbestos Roofing, Etc.
87 MAIDEN LANE, N, Y.

Jensey City, CHicaGco, PritapeLpHia, BosTon, ATLANTA, LoNDON.

" Motor of |9*
\/

I‘aints,

84to 50 H. P. AN UNUSUAL BUSINESS CHANCE,
Thne American Automatic Amusement Machine (Gip-

sy Fortune Teller), is the best paying investment ¢ver

offered. Results show that a small investment brings

Century

Can be used Any Piace,to do Any

\Y WWork, and by Any One. No Boil- | large returns. State and County rights for sale. Ma~
\ er! No Fire! No Steam! No ! chines supplied, no expense, no loss, all profit. Ammerva
No Gauges! No Engi- | ican Automatic musement Machine Com-

A pertectly safe Motor
for all places and purposes. ('ost
of operation abowt one cent an
hour toeachindicated horse power,
For circulars, etc., address
CHARTER GAS ENGINE CO.
P. 0. Box 148. sterling, 111,

pany, 123 South 7th Street, 'hiladelphia,

< .
Economy, Rellability,
Simplicity, Safety.

—
N SLND Fy
\:'\?{'\-\\\U\‘ch,“\

S u
2, ISNTTARKRSY. ¢
SHEETBRASSBRASSWIRE - 72 "R _SNLKSONZ

“IMPROVEMENT THE ORDER OF THE AGE.”

The Smith Premier Typewriter

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

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

\We have 20 branch offices in the principal cities throughout the United States.

DO YOU WISH TO SELL YOUR INVENTION?

Write for particulars regarding exhibit during World’s Fair. Columbia M’f’g and Supply Co., Chicago.

¢ EDISON INCANDESCENT LAMP

Is the only Incandescent Lamp lawfully made.

All others infrinze the Edison Patents, and are counterfeits.

See decigion of Court of Appeals in case of Edison Electric Light Companywvs. United States
Electric Light Oompan{. decided October 4, 1892.
Copies of this decision will be sent on applieation.

SGENERAL ELECTRIC COMPAINTY.

InbooI) JOf Puss

BRANCEH OFFICHS:
620 Atlantic Avenue............... Boston, Mass. | 509 Arch Street ................ Philadelphia, Pa.
173 and 175 Adams Street.. ..Chicago, I1l. | 401-407 Sibley Street.. .. 8t. Paul, Minn.
284 West Fourth Street.. ..Cincinnati, O. | 1333 F Street N. W.. .Washington, D. C.
GouldBullgieg% .Atlanta, Ga. | Masonic Temple .......Denver, Colo.
44 Broad St I..._New York. | 16 First Street................San Francisco, Cal.

© 1892 SCIENTIFIC AMERICAN, INC.

"G R AV
PASSENGER & FR
L.S,GRAVES & SON R

SCIENTIFIC
MENT. An

A ELEVATORS.

OCHESTER NY. NEW YORK.BOSTON.STLOUIS.DETROIT.

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

ROBERT POOLE: & SON CO.
ENGINEERS & MACHINISTS.
TRANSMISSION MACHINERY

MACHINE MOULDED GEARING

SPECIAL FACILITIES FOR THE

HEAVIEST CLASS OF WORK

BALTIMORE. MD.

KODAKS

For Snap-Shots Out-Doors,
For Time Exposures In-Doors,
For Flash-Lights at Night,

1 are the most compact

The Junlor cgmerad mage. a Perfgctly

adapted to hand or tripod

° KOdaks use, Can be used with Eoll

films or glass plates. Fitted with focusing index
and counter for exposures.

$40 and S850.

EASTTI1AN KODAK CO.,
Rochester, N. Y.

,g Send For }
Catalogue.

1AL AMERIGAN BELLTELEPRONE L,

95 MILK ST., BOSTON, MASS.

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

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

TOY

_ == {iiff

A neat model of the most powerful weapon of war,
which dictates peace to all nations. Thistoy 18 built
on a scale about oneinch to a foot, can be used in
any parlor. For holidays nothing gives more amuse-
ment to boys than one of those Toys; are entirely
harmless and will even interest scientific men.

We have secured the exclusive right from Louis
Gathmann to manufacture a toy torpedo gun, accor-
ding to his invention and designs. Full directions
with each gun, descriptive circular free. Price: No.
1, $2.00; No. 2, $3.00; No. 3, $4.00. On receipt we send
this gun with two torpedoes, an iron clad as a target,
free to any part of the United States or Canada, other
countiies exp. paid on receipt. Ly

248 & 250 W. Lake St., Chicago, Il

FOR EVERY DESK

The Columbia daily memoranda calendar is
ready—ample room for daily memoranda—resting
upon metallic stand—indispensable desk neces-
sity. ‘Tocover actual cost—there is no objection-
abﬁ: advertising upon it—this_calendar will be
sent, prepaid, upon receipt of twenty cents in
stamps. Address, Calendar Department, Pope
Mfg. Co., Boston, Mass.

PRINTING INKS.

The SCIENTIFIC AMERICAN is R‘ﬂuted with CHAS,
ENEU JOHNSON & CO.8 INK, Tenth and Lombard
8ts., Philadelphia, and 47 Rose 8t., opp. Duane, New York





