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THE ARMOUR INSTITUTE, CHICAGO.

The Armour Institute in Chicago has added two de-
partments of study that ought to be very popular and
productive of excellent results. They are the mechani-
cal and electrical engineering departments. There is
a dearth of well trained, practical mechanics who can
work with their hands as well as with their brains.
Colleges and technical schools all over the country are
turning out mentally trained mechanics, but the num-
ber of sehools is very few that offer a thorough practi-
cal manual training—schools suited to educate the
great body of working mechanics. In the electrical
line there has been more or less of a reason for the
lack of well trained men in the fact that the demand
has been so great, and the industry so new, that only
unskilled men have been obtainable.* But this excuse
no longer holds good. To-day the demand is as great
as ever for educated, well trained men who have a
practical knowledge of electrical matters. One of the
Mdifficulties in connection with isolated electric lighting
plants is that of securing engineers who have the prac-
tical knowledge to run the steam plant with skill and
economy and at the same time know how to operate
and keep in good condition the electrical equipment.
Mentally educated men are a drug on the market, while
manually trained and educated men are in demand.

—_— e et r———
THE BELL TELEPHONE PATENTS,

We have received many letters from readers in vari-
ous parts of the country asking if they are at liberty
to make electrical telephones, now that Bell’s original
patent ‘has expired. In answer we ‘say no. Bell’s
original patent was granted for 17 years, dated March
7, 1876, and in the fifth clause he claims ‘‘ The method
of, and apparatus for,”transmitting vocal and other
sounds telegraphically, as herein described, by causing
undulations, similar in form to the vibrations of the
air accompanying the said vocal or other sound, sub-
stantially as set forth.” )

This claim was held by the Supreme Court to cover
any kind of telephonic apparatus in which an undu-
latory electrical current was used. This patent expired
March 7, 1893.

Bell’s second patent, dated January 30, 1877, covers
the construction of the well-known Bell instrument
and the parts thereof. This patent runs for 17 years
from its date and will expire January 30, 1894. Not
until that date will the public be free to make use of
Bell’s invention.

Other important patents are held by the American
Bell Telephone Company which have long terms to
run ; these are explained in the company’s advertise-
ment on another page, to which we call the special
attention of readers.

—_— —err—————— .
THE WORLD'S CONGRESS AUXILIARY.

Modern civilization has brought into existence many
great questions which are threatening in their tenden-
cies because of a lack of understanding of their cause
and remedy. These, like all great questions, require
time for their solution. It is necessary to study and
analyze them from all points of view and compare the
results that have already been obtained, whether these
results be good or indifferent, or failures.

A feature of the World’s Columbian Exposition
which attracts comparatively little attention, yet
which has this particular work in view, is the holding
of the several congresses under the auspices of the
‘World’s Congress Auxiliary.

Never before in the history of the world has there
been such a well-planned and broadly conceived effort
to call together eminent minds from all parts of the
world, representing every progressive movement.
Public attention is drawn each year more directly to
the needs of the several movements—such as educa-
tion, science, religion, reformation and the like; and
a gathering at which the best thought of the age in
each of these movements can be concentrated, the
progress made to date be distinctly outlined, and the
needs for better and more aggressive work in the fu-
ture be discussed, cannot well fail to be productive of
good results. The programme of each congress is so
planned that single theories or one-sided views cannot
well control the meetings, and ample time is assigned
each congress for carrying on its work. The publica-
tions that will be issued by the Auxiliary, giving the
results of each congress, will be valuable data from
which to gather strength for concentrating greater
energy in each line of effort.

THE VALUE OF A PATENT,
Speaking of the value of patents, a business man in-
terested in such things asserts that a patent does not

(550 ( PAtent in this country. All that the Patent Office does

is to give you a paper with some writing on it, and if
another man steals your idea, and goes to manufactur-
ing your invention, the Patent Office will not lift a
finger to protect you or to stand by its own decision.
The fact that you’ve got a patent is a point in your
favor, but you’ve got to hire lawyers and fight the

439 | thief in the courts, and if he can stand it to hire law-

yers longer than you, that settles you, and you might
as well make him a present of your invention. There
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are lots of men in the country getting rich on the dis-
coveries of other people. All they had to do was to
take ’em and fight the real discoverers into poverty.
The Patent Office, to be respected and to be of any
use, ought to have the power to cause the stealer of a
patent to be sent to prison.—Railway Review.

[Concerning the above, we would say the function of
the Patent Office is simply to assist and encourage in-
ventors by granting patents for new and useful in-
ventions and discoveries. To attack or to punish peo-
ple is no part of the duties of the Patent Office.

Property in patents is held under much the same
tenure as other property. If a man receives a deed of
lands, he is liable to annoyance from infringers, squat-
ters, and other claimants. If anybody invades his rights
he has a remedy through the courts and is obliged to
employ lawyers to defend his interests and defeat in-
fringers. It is the same with patent property. The
courts are always open to the inventor for his pro-
tection, and his patent, moreover, gives him certain
special facilities in the prosecution of infringers which
are not enjoyed by holders of real estate. The in-
fringer of a patent, if he does not obey the mandate
of the court and desist from infringement when so
ordered, may be at once imprisoned.

Property in patents is just as secure, and the means
for its defense just as ample, as for any other species
of property. It is true there are occasional litigations
concerning patents in which inventors are made to
suffer at the hands of powerful and unfeeling corpora-
tions ; but the same may be said, probably to a greater
extent, of innocent holders of other species of property.
‘We think it probable the rights of patentees are better
respected and inventors less troubled with infringe-
ments than any other class of proprietors.

Every year there are granted some twenty-five thou-
sand new patents ; yet the number of lawsuits where
deliberate infringement appears to have been at-
tempted may almost be counted on the fingers’ ends.
Indeed, it must be admitted the number of patent
suits of all descriptions is exceedingly small, when we
consider the immense aggregate of patents issued, and
the additional fact that in nearly nine-tenths of all our
manufacturing industries patents, in some form or
other, are made use of. —ED. S. A.]

-

o

Steam Street Railways in New York and Brooklyn,
The elevated steam street railways of New York and
Brooklyn are great conveniences for the publie, but
they are sources of dirt, din, and danger to many a
passing victim in the streets below. Chunks of coal,
bolts of iron, hot and cold water, fiery coals, these are
anly a part of the droppings that fall from the rattling
trains. It is a curious fact, however, that many
people love to live close to the lines of these roads.

The other day, in New York, a sober burgher was, to
his amazement, suddenly knocked down by what he
thought was a meteor from the heavens ; but it proved
to be only a man, who, by reason of a state of dizzi-
ness, fell from the elevated railway station to the street
below. Both men were considerably hurt, but will
recover.

In Brooklyn, Mrs. Hannah Reilly sat at the front
window on the third floor of 37 Myrtle Avenue, rock-
ing her infant to sleep. The structure of the Brooklyn
Elevated Railroad is about level with the window. A
train passed by on its way to the bridge, and at that
moment a missile came through the window, partly
tearing - out the lower sash, and whizzed by Mrs.
Reilly’s head. She screamed, and, picking up the
baby, ran to the dining room to her husband. Blood
poured from three gashes in her face and two others
in each hand. She fainted, and her husband sent for
Dr. Corrigan, of Jay Street.

Mrs. Reilly was still unconscious when the physician
arrived, and he had some difficulty in stopping the
flow of blood and reviving her. He succeeded finally,
and the woman was put to bed in a state of collapse.

A heavy iron bar was found beside the chair in
which Mrs. Reilly sat. Broken glass was scattered all
over the room. It issupposed the rod flew from the
engine of the train which passed at the time.

@

Steam Engine Saws,

The Sonora Independent says :

¢ The introduction of a new saw for lumber is to be
noted—an upright implement, thin like a bandsaw,
and having direct steam attachment. At each end of
it is a steam cylinder, each of which has but a single
steam port. The upper piston head draws the saw
and the lower piston up, and the lower piston draws
the saw and the upper piston down, each piston draw-
ing the saw, but neither of them pushing it—this caus-
ing the saw at all times to be rigid, so that a very thin
saw can be employed. Below the lower cylinder are a
heavy pair of balance wheels, these giving a steady as
well as uniform motion to the saw, and to these bal-
ance wheels are connected a pair of rods, the upper
ends of which connect with a knuckle joint at the
lower end of the saw, thus throwing the lower end of
the saw out as it is going up and against the log as it
is coming down. The log carriage is operated by the

‘same engine that runs the saw.”
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Notes from the World’s Columbian Exposition.

The break in the weather has made a decided change
in the appearance of things at the World’s Fair grounds.
The ice and snow have disappeared, the frost is well
out of the ground, and with the milder weather out-
door work is being rushed, giving an appearance of
more work being done than has been evident for a
long time. Piles of rubbish are being cleared away,
and preparations are being made to harden the walks
and promenades, lay the grass plots and arrange flow-
er beds. During the winter more or less damage has
been done to the staff work on the buildings, either by
its being cracked off by frost or being broken in one
way or another. These broken places are being re-
paired preparatory to painting the exterior of all the
buildings. The painting machines have been over-
hauled and new ones secured, and at the rate the work
is now going on, the buildings will be painted in
plenty of time for the opening ceremonies. The work
of gilding the dome of the Administration Building is
progressing well, and when completed will add great-
ly to the effect of the view of the grounds as seen out-
side the park. The work of gilding the Golden
Entrance of the Transportation Building is far enough
advanced to show what a startling effect this building
will have with] its polychromatic decorating. It has
been christened the * Rainbow Building.”

Therecent wet weather, together with the melting of
snow and ice, showed that there was scarcely a water-
tight roof on any of the large buildings. There has
been more or less trouble from these leaks since the
buildings were completed, and the contractors have
been requested to make necessary repairs, but have
generally failed to do so. Further delay being out of
the question, the construction department of the Ex-
position has now put a large body of professional
roofers to work, and little, if any, more trouble will
be experienced from this source.

Exhibits continue to arrive by the train load, but
during the past month more results could have been
accomplished had there been exhibits at hand. Even
now there is more delay than there should be, with the
opening day so near. Whatever work remains unfin-
ished May 1 will be more from delay on the part of
exhibitors than from any fault of the Expositian
authorities. Since March 1 all the larger buildings
have been near enough completion for exhibitors to
begin work of preparing their displays.

In inspecting the buildings that are devoted exclu-
sively to exhibiting purposes, it is a relief to get away
from the eves-present staff work and see the Forestry
Building, the exterior of which is made of natural
woods with the bark intact. A broad verandaextends
around the building and the posts that support the
roof of this veranda are trunks of trees, three being
grouped together for each support, and they comprise
all the well-known forest trees. Some of the larger
flat surfaces are covered with slabs of bark to complete
the general intent of the design. The effect of this
building is pleasing and it is appropriately located on
the shore of the lake. The other Exposition buildings
are covered with staff, and the same is true of many of
the State and foreign buildings, and also of the struc-
tures of the several concessions in the Midway Plai-
sance.

Many wild reports have been circulated regarding
the amount of money the Exposition will receive from
the concessions which have been sold. One statement
which has been widely circulated was to the effect
that an income of $3,000,000 or more would be received
from this source. The fact is, practically every con-
cession is sold on the commission basis, so that the re-
turns received will depend upon the popularity of the
several concessions with the visitors. It is safe to say,
however, that very substantial feturns will be received,
as the concessions are numerous and some of them very
valuable. Among those inside of the main grounds
are the restaurant service, a sea and lake food restau-
rant, the Japanese tea house, the Esquimaux settle-
ment, the Polish cafe, the clam bake, the moving side-
walk, the cliff dwellers, the intramural railway, the
electric launches, the steam launches, the Venetian
gondolas, and many smaller ones, such as peanuts, pop-
corn, ete. Most of the concessions pay about twenty-
five per cent of their gross receipts to the Exposition,
but in some instances, in which the profits are large,
the percentage on the concession corresponds. Thus
popcorn pays seventy per cent of the gross receipts for
its privilege.

The Midway Plaisance is lined with special conces-
sions its whole length, from Stoney Island Avenue to
Cottage Grove Avenue. Among the more important
of these concessions are the Irish industries, the Libby
Glass Company, the Venetian display, Hagenbeck’s
animal show, the Irish village, the Japanese bazar,
the Natatorium, the Dutch settlement, the Bernese
Alps panorama, the German village, the Turkish vil-
lage, the Moorish village, the streets of Cairo, the
Persian concession, the Algerian and Tunisian display,
the Morocco exhibit, the Ferris wheel, the Chinese
village and theater, the captive balloon, the Dahomey
village, the Lapland village, the national Hungarian
orpheum, the sliding railway, etc. Extra admissions

will be charged to view these special exhibits in the
Midway Plaisance, and the Fair will receive a commis-
sion on all the income. On merchandise sales the per-
centage is only five to ten per cent.

It has been a good deal of a question just how to ar-
range for the payment of these commissions, and the
financial managers of the Exposition have considered
many plans. The one finally decided upon is the
check system. The would-be purchaser finds what
his purchases amount to, then buys at a booth, man-
aged by Exposition employes, checks to represent the
amount of the purchases, and the check is given in
payment of the goods. A corresponding check 1is re-
tained by the Exposition, having been a coupon as it
were to the paying check. In this way the Exposi-
tion can handle all the funds, while the holders of
concessions are relieved from this bother, and all pos-
gibilities of fraud or deception are guarded against.
Millions of checks, ranging in price from five cents to
one dollar, have been ordered printed for this purpose.

The intramural road is nearly ready to be officially
tested. Enough of the power plant is installed to run
a train, and one train of four cars is already equipped.
The purpose of the holders of this concessionis to have
the system thoroughly tested at least a month before
the opening of the Exposition, in order that its effi-
ciency may be guaranteed. There is nothing novel in
the power plant except the enormous size of some of
the generators, which will be direct-connected to two
Corliss engines. But the method of transmitting the
electricity is an entirely new one, as the trolley wire
will be between the tracks instead of overhead, as in
the usual construction. Each motor car will be fitted
with four motors, each of fifty horse power capacity,
and will be designed to haul a train of three cars. The
cars are richly colored, with the word *‘ Intramural
at the top on each side. Each car will be designed to
accommodate 100 people. This road comprises three
miles or more of double track. The power house is at
the extreme southeast corner of the grounds, and the
road extends from near the east side of the Agricul-
tural Building, where there is a loop around the group
of buildings, with stations convenient to each of the
main buildings and most of the State buildings, the
loop at the other end of the line being close to the
Fisheries Building.

The building which is to serve as kitchen and store-
house for the restaurant service of the Exposition is
now being built. It will be a two-story structure, 125
feet wide and 325 feet long. On the first floor will be
a dozen or more large ovens, which will have the
capacity for using about 100 barrels of flour a day. On
the second floor will be a large dining hall, where most
of the Exposition employes will be fed. The building
is designed to have a capacity to handle 15,000 pounds
of meat a day. It is proposed to have 125 or more eat-
ing places inside of the grounds, which will be sup-
plied with food mostly from this kitchen. One large
restaurant has already been opened for the benefit of
Exposition employes and visitors.

The financial report of the Exposition of all ex-
penditures up to March 1 shows that $15,584,310.16
have been spent, and all but about $2,000,000 of this
amount is for construction. The gate receipts up to
date are reported to aggregate $205,310.75, showing
that 821,243 people have visited the grounds since the
admission fee has been charged.

The International Sunday School Association pro-
poses to construct a model Sunday school building
near the Fifty-seventh Street entrance to the Exposi-
tion grounds. The building is not only to be conve-
nient in design for Sunday school purposes, but also to
be a general place of meeting for Sunday school
workers, and a central point for the holding of religious
services.

Electricians in the employ of the Exposition are
hanging arc lamps throughout the buildings and
grounds, and in some of the buildings this work is
nearly completed.

All of the walks and promenades will be brilliantly
illuminated, as the lamps will be placed every seventy-
five feet or so. The shores of the lagoon will be almost
as light as in daytime, so that at evening sessions of
the fair riding in the electric launches and other boats
in the lagoons will be one of the most attractive fea-
tures of the Exposition. The buildings will be corre-
spondingly brilliantly illuminated. In the main
building there will be probably 1,200 arc lamps, in ad-
dition to a great many incandescent lamps. In the
Electricity Building there will be special displays in
artistic effects in electric lighting with colored and
miniature incandescent lamps, in addition to about
400 arc lamps. The basin will be particularly highly
illuminated on open evenings, and for this purpose
there will not only be several hundred arc lamps, but
also several thousand incandescent lamps, the two
electric fountains, and search lights.

A number of brick buildings for hotels and other
purposes were rushed up this past winter in the
neighborhood of the Fair grounds, and in two or three
instances walls which were constructed during the
coldest weather, when the mortar froze almost as soon
as it was laid, have begun to bulge out. The city de-
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partment for the inspection of buildings had a sad
lesson a few weeks ago, from neglect to order walls
torn down which were unsafe and which fell down
because of this neglect and caused the loss of several
lives. With this lesson in mind, the department is
particularly active in watching some of the temporary
structures in the neighborhood of the Exposition
grounds. In all instances walls that are not safe will
be torn down or materially strengthened.
——— et r—
Draining the Okefinokee Swamp.

The work of draining Okefinokee swamp, the big-
gest undertaking of its character in America, which
will eventually reclaim 220,000 acres of the finest agri-
cultural land in the country, is progressing at a remark-
ably satisfactory rate. The great swamp is situated in.
the southeastern part of Georgia, and extends norther-
ly from the border line of Florida. Creeks of St. Mary’s
River and Suwanee reach to the swamp. One of the
engineers in charge of the work was in the city recent-
ly and gave the writer an interesting chat about the
scheme, which will open up a section which for centu-
ries has been under water and muck, the home of alli-
gators and various other reptiles.

One hundred and fifty laborers are now at work at
the swamp, and the construction of the great canal,
which is to carry the water from the swamp to St.
Mary’s River, is being pushed - forward as rapidly as
machinery and human hands can accomplish it. After
January 1, this force will be doubled, one-half working
during the day and the other at night, so that this
year’s results will be twice as much as that of the last
twelve months.

This canal, when completed, will be 150 ft. wide and
63 ft. deep, with a fall of 125 ft. to St. Mary’s River.
The most difficult part of the construction will be
through a high knoll two miles long. Through the
middle of the swamp another canal, sixteen miles long,
will be constructed, with small branches, the whole to
act as feeders to the big drainage stream.

‘When the latter is completed, two hydraulic pumps,
with a capacity of 30,000 gallons each per minute, will
force the water off the swamps, while the largest inland
dredger in the world will remove the muck and tear
away the stumps, leaving behind a beautiful clay sub-
soil, which has become wonderfully rich by the muck
accumulations of centuries. This muck averages 6 ft.
deep. The dredge is a ponderous machine 90 ft. long,
with a 40 ft. beam. It is what is known as a combina-
tion dipper and stump puller.

By April 1the company will be able to secure timber
from Okefinokee. In this alone the wealth of the
swamp is incalculable. Its pine growth is the most
magnificent in the world in point of size and quality,
and its cypress deposits cannot be equaled anywhere.
The pines average 70 ft. to the limb, are as straight
as an arrow, and from 1 to8 ft. in diameter, while
the cypress trees are enormous in size, the average
diameter being from 10 to 12 ft. Saw mill men have
besieged the company to secure the timber, but, as it
is of such valuable quality, the company will probably
erect saw mills on the edge of the swamp and develop
the timber on its own account.

The engineers expect to find many valuable curios as
the work progresses. Already they have found evi-
dences of Indian habitation of the numerous small
islands which dot the great swamp. Numbers of In-
dian mounds have been discovered on these islands
filled with all styles of pottery, specimens of which
have been sent to the Smithsonian Institution at
Washington.

The most interesting curiosities, however, are ex-
pected when the big dredge begins its work of removing
the muek from the swamp. The engineers believe that
mammoth wild animals, now extinct, made their homes
in the swamp in past centuries, and are anxiously
looking forward to the turning up of carcasses to prove
their theories.

Just what length of time will be required to complete
the draining of Okefinokee the engineers are unable to
estimate, but it is safe to say that there is work ahead
for several years. When the reclamation is accom-
plished, the stockholders of the company who had the
nerve to put their money into the scheme, which, when
first broached, appeared to many as a wild vagary, will
realize handsomely on their investments. It may
take a long time, but it is one of those things worth
waiting for.—Savannah News.

A Trolley Balloon Line,

Mr. Opha Moore, of Columbus, O., has proposed a
system of aerial navigation which does away with the
necessity of transporting a heavy motor. He proposes
to use balloons to carry the passengers, and to provide
each balloon with an electric motor. Theballoon is to
be driven from a trolley line. The motor is to actuate
a screw. Exactly where this plan surpasses the system
of cable traction applied to balloons does not appear.
The trolley lines are supposed to act also to hold the
balloon on its course. The poles are to be about one
hundred feet high. The air ship is to float 40 to 100
feet above them. Parachute descents are proposed, if

necessary.
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THE BICYCLE INDUSTRY,
BY BEN BOLDER.
The history of the bicycle is rich in all that pertains
to crudeness, novelty, and the subsequent rapid de-
velopment of lines which were the foundation of the

THE “DRAISINE” OF 1816.

modern bicyecle of to-day. Since 1816 the inventive
genius of man has been at work upon the construction
of cyeles ; but not until 1869, when the American ve-
locipede appeared, can it be said that cycle manufac-

THE VICTOR “FLYER” OF 1893.

turing took even the slightest form as an industry.
The bicycle of to-day is a radically differentaffairfrom
that of five or six years ago. Within this period the safe-
ty bicycle has superseded the dangerous high wheel :
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cushion tires have succeeded solid ones, and these
in turn have been placed among other back numbers
by the more modern pneumatic tire. The highest grade
bicycles of 1893, such as the world-fained Vietorbicyecles,
have probably reached that stage of development
where many more improvements are improbable, if
not impossible. The maximum and minimum in weight
have been reached, and it is now assured that from 28
to 35 pounds is the proper standard, varying from the
former for a racing wheel to the latter for rough usage
and very heavy riders. Above or below these weights
is undesirable.

Again, art in the manufacture of the bicycle has
lightened and beautified the material and lines of de-
sign, compensating for weight by a better understand-
ing and application of mechanics, until §o-day pleasure,
touring, or business trips are equally indulged in by
all. The bicycle is comingto be as indispensable as the
carriage, simply because the art of bicycle manufacture
has made it possible to obtain from the bicycle for
business or pleasure that which is impossible from
the carriage. Of course there is still much crudeness
and imperfection in many bicycles. By far too great
a majority are cheap, both in quality and price, and it
is even stated that there is but one factoryin the
world where every part of thebicycle is made complete
from A to Z; that is the factory, or rather factories,
for there are three of them, being those of Overman
‘Wheel Company, located at Chicopee Falls, Mass.,
where the Victor bicyeles are built complete, without
outside assistance. The tires are Vie-
tor tires, not those of some part maker;
the saddles are Victor saddles, rims
Vietor rims, and so on. The vast
structures devoted to the manufacture
of Victor bicycles were all built ex-
pressly for the purpose, with the in-
tention of turning out the best and
highest grade bicyecles in the world at
the highest prices.

That the Overman Wheel Company
has succeeded goes without saying,
and its magnificent plant, complete in
every detail, is an object lesson to
other makers who desire to reach the
summit of fame. The Victor being
the first safety bicycle built in Ame-
rica, its makers have always been a
little in advance in improved con-
struction. The Viector * Flyer ” here illustrated is con-
sidered the highest development ever attained. Its
contrast to the crude wheel of 1816 is most marked and
startling. The Overman Wheel Company has issued
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an elegantly embossed and printed catalogue for 1893,
covering every feature of the Victor product. It is a
triumph of the printer’s art, and probably the finest
catalogue ever devoted to the subject.

AN IMPROVED MINE CAR.

The illustration represents a mine car of simple and
durable construction, which has been patented by Mr.
Homer Durand, of Starkville, Col. The bottom of the
car body extends beyond its ends, and the central por-
tion of the extension is cut away, forming side projec-
tions adapted to abut against the door in the mine
shaft as the car travels down the track, the car thus
automatically opening the door in the shaft. At one

DURAND'S MINE CAR.

end of the car body a door is hung upon a transverse
rod, and the door is prevented from swinging outward
by a projection on one end of a longitudinal rod turn-
ing in suitable bearings, the rod at its other end hav-
ing a crank arm or handle. When this handle is
swung upward the door swings outward to discharge
the contents of the car, but when the handle is turned
downward the door is locked in closed position.
B
CRANK SHAPING MACHINE,

The illustration, which is from the Engineer, Lon-
don, represents a crank pin turning machine specially
adapted for turning double or single sweep crank
necks. As will be seen by the engraving, the machine

|
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IMPROVED CRANK PIN TURNING MACHINE.
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consists of a large internal wheel carried in a V-grooved
circular casting, which is supported on a bed frame.
The wheel carries the cutting tools, and is driven by a
large four-speed cone and double and single purchase
gearing. One of the tools is arranged to turn between
thecrank web, and the other for turning over the top
of the webs. The machine is fitted with band and
self-acting feed motions, and is capable of admitting
cranks having throws up to 18 inches centers. The
erank shafts are held secure in two adjustable V
blocks, which will admit of shafts from 4 inches to 10
inches diameter, whereby the crank necks are quite
true with the body of the shaft, which are otherwise
sprung by being held in lathe centers. Machine tools
of this kind have hitherto been little used. They are
now growing in favor, because their defects have been
got over by such firms as Messrs. Booth & Co.
—_—————r—
AN IMPROVED MOTOR.

The device shown in the illustration has been in-

vented by Mr. Joseph Havlina, of Rockland, Wis. It

is designed when once started to run continuously.
The pendulum rods are connected by other rods with
cranks on a driving shaft at one end of the machine,
the pendulums swinging alternately, so that one is
raised while the other is down,

On the same shaft are

HAVLINA’S MOTOR.

also cranks extending in opposite directions to con-
nections with pitmen, the two sets of cranks having
semi-cylindrical hubs, which may be fastened together if
desired, so that the cranks on the two sides of the frame
may each be practically in a single piece. The pitmen
are connected with cranks on a shaft carrying a large
fly wheel, and pulleys belted to other pulleys on a
countershaft, from which power may be taken. At
one end of the machine is a crank and gear mechanism
to turn rollers carrying ropes or cables, by means of
which the pendulum rods may be raised one after
the other when the machine is to be first started, and
there is also a brake mechanism controlled by a lever.
By the swinging of the pendulums a rotary motion is
given through the pitmmen to the fly-wheel shaft and
the other pulleys or machinery connected therewith,

—
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AN IMPROVED CRUDE OIL BURNER.

The illustration represents a recent improvement in
burners for the combustion of crude oil with the high-
est degree of efficiency in combination with air and
steam, the apparatus being so arranged as to effect a
thorough commingling of those elements before the
mixture is injected into a furnace. The vaporizing or
primary combustion chamber-of the apparatus is in
the form of a hollow cylinder, &, open at its inner end
to allow for the emission of flame therefrom. The va-
porizing chamber is secured to the outer end of a fur-
nace (not shown) by means of bolts or other suitable

c
TME “COLUMBIA” CRUDE OIL BURNER AND AIR INJECTOR.
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appliances. D represents an injector for forcing oil
commingled with steam into the vaporizing chamber,
the oil supply pipe leading into a eentral bore in which
is fitted a needle-pointed screw valve regulated by the
small hand wheel, B. The inner face of theinjector
has a series of nipples, each having a single perfora-
tion leading from an annular passage of the injector
casing in lines parallel with the central axis of a pipe
around the oil supply pipe. The inner end of this
pipe is secured in a central opening of a front piate
which forms a closure for the outer end of the vapor-

izing chamber, and the front plate also has circular
openings corresponding in number and alignment to-

the nipples of the injector, so that the minute currents
of steam issuing from the perforations of the nipples
forcibly inject atmospheric air through the circular
openings in thé front plate from the space between the
injector and front plate into the vaporizing chamber.

As soon as the valve, B, is opened to allow the oil to
flow into the injector, the steam current forces the oil,
reduced to an oily vapor, into the vaporizing chamber,
wherein it mingles with the several currents of air in-
jected through the opening in the front plate to pro-
duce an intense combustion.

The lifting power of this apparatus is an especially
desirable feature, that is, owing to the relative posi-
tion of the steam and oil points being fixed, its
siphoning power cannot be varied by any ma-
nipulation of its working parts. Perfect safety
is thus insured by having oil supply below level
of burner,

It will be readily understood that this im-
provement affords a reliable oil atomizer and
air injector for producing and burning vapor
gas developed from liquid fuel. The effective
method employed for producing a vapor gas
from liquid fuel and steam, combined with the
capacity of the apparatus to forecibly inject
atmospheric air, in numerous small currents,
into the mixing or primary combustion cham-
ber simultaneously with the atomized oil and
steam, insures a complete admixture of all the
constituents, forming a compound and com-
bustible gas, capable of developing the high-

the requirements of the many industries where
. furnaeces are in use.

This new development in devices for econo-
mically extracting and utilizing the full means
of heat contained in liquid fuels is well deserv-
ing of the examination of those who are seek-
ing the best means to attain that end. The
apparatus is manufactured by the Shipman Engine
Manufacturing Company, Rochester, N. Y.

—_—  ——tr—
AN IMPROVED BOOK OR COPY HOLDER.

The simple and inexpensive device shown in the
illustration may be manipulated to support copy or a
book in such different positions as may be desired,
and when not in use may be folded to occupy but
small space. The improvement has been patented by
Mr. B. Gardinier, of Chippewa Falls, Wis. Fig. 1
shows the holder in position to support a book held
open upon a table, Fig. 2 representing it holding
papers or notes for typewriters, ete., and Fig. 38 indi-
cating one of the supporting devices. The body of the
principal holder is essentially L-shaped, one member
constituting the table and the other the support.
Slideways are formed upon the under surface of the

.| table member, and on its upper rear end is lozated an

essentially triangular or V-shaped rail, made of stout
wire, and adapted to serve as a support for a rod or
other piece introduced into the slileways. The front
of the body also has a sliding rest, and in connection
with the device are employed angular arms of different
lengths, as shown in Fig. 8. These arms may be used
to elevate the body and also as extension supports for
the table, the book or copy laid on the table also rest-
ing on the supports. These arms throughout their
length are polygonal in cross section, so that they will
not turn when introduced into the sockets or slide-

est heats and in a manner designed to meet’
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ways of the table, and different forms of legs are em-
ployed in connection with the body and the arms.
The holder may be conveniently employed for sup-
porting a thin book or magazine or a heavy book, re-
taining the leaves extended in open position at each
side of the center by means of the tongue members of
the arms, while also permitting the leaves to be read-
ily turned as desired. This improved holder is said to
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GARDINIER’S BOOK OR COPY HOLDER.

have received especial commendation on account of
its ease of manipulation and its adaptability to all
sizes and thicknesses of books.

-

A HAT SUPPORT FOR MINERS' LAMPS,

The device shown in the picture may be quickly and
easily attached to an old cast-off hat or cap, or any
article of head wear, to hold alamp in position with as
much safety and convenience as may be obtained with
hats or caps especially made to carry lamps. The back
plate of the bracket is pierced in three places for the
reception of a simple form of metal fastening devices,
each made of a single piece of metal, and on the front
of the upper central portion of the plate is a socket or
keeper, made integral with the plate, and bent forward
into inverted cone shape.  This socket is adapted to
receive the hook or handle of the miner’s lamp, the
lamp being held by its sides and bottom in a guide
frame formed of a single piece of wire bent upon itself,
the extremities of the wire forming pins, which enter
the socket heads of the upper fastening devices.
Many miners, using their old headwear, tack on a

WATTS’ BRACKET FOR!MINERS’

LAMPS.

piece of leather, to which the lamp may be secured,
instead of puréhasing patent caps with brackets
riveted to them; but this improvement is simple and
inexpensive, and far preferable to a leather fastening,
while it is readjly applied to any article of headwear
not especially made for mining purposes.

Further information relative to this invention may
be obtained by addressing the patentee, Mr. Julius R.
Watts, P. O. Box 824, Springfield, Il
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SuGAR FROM CoTTON SEED. — The cotton plant,
which has for so many centuries furnished a
large part of the population of the globe with
clothing, seems to be almost without limit in
its usefulness, remarks a scientific authority.

From the seed a valuable oil is expressed,
while the husks form an article of food for cat-
tle in the shape of cakes. From the lint which
clings to the seed after it has passed through
the “gin” felt is made, while the oil extracted
from the seed is applied to quite a large num-
ber of purposes. But, according to the British
consul, Mr. Portal, of Zanzibar, cotton seed is
also capable of yielding sugar. A process has
been discovered for extracting sugar from
cotton seed meal, and, though the details of
this process have riot been disclosed, it is said
that the product obtained is of very superior
grade, being fifteen times sweeter than cane
sugar and twenty times more so than sugar
made from beet. This indicates that sweet-
ness is not due to cane sugar, but to some
other chemical,
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A NOVEL MOTOR.

Mr. Frank Mitchell, of ‘“Bouchon” Works, Red-
man’s Road, E., has patented and perfected an in-
genious form of heat motor, which promises to be of
great utility in those cases in which small motive
power at a trifling cost, involving but little care or at-
tention, is required. This motor consists essentially of
a wheel mounted on trunnions. The wheel is hollow
and divided into a number of compartments, which
are filled with water or other vaporizable fluid, and
sometimes charged with a volatile body. The oppo-
gite pairs of compartments are connected together and
the whole is permanently sealed up. Since no chemi-
cal change takes place, one charge is sufficient to last
for years of constant work, the wheel being, to all
intents and purposes, a solid one.

To set the motor in action, it is sufficient to expose
one side of the periphery of the wheel to the sun’s
rays, to a feeble gas jet, or even to the heat evolved by
the human band held near it. No condenser or any
other device for concentrating the sun’s rays is needed,
and provided the heat be kept constant, no governor
is required to insure regular speed. The application
of heat on the one side causes a variation in the pres-
sure of the fluid or vapor in the chambers, and this,
by upsetting the equilibrium of the wheel, causes it
to rotate with considerable force, which is proportion-

N
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ISKE'S HEAT MOTOR—AMERICAN PATENT.

ate to the difference between the heat applied and the
normal temperature. One great advantage in this
motor is the absence of all risk, and this, conjoined to
the fact that it runs perfectly silently and without
dirt, is a grand recommendation. A small motor,
standing but a few inches in height and eactuated by
the heat from a common gas burner flame turned
down to the size of a small pea, will work a small fan
or fountain, ete. I present your readers with an illus-
tration of this novel device, which, in point of dura-
bility, promises to be the most durable motor extant.

By this invention Mr. Mitchell has at last solved the
problem of obtaining power direct from the sun. The
apparatus, when arranged as a sun motor, requires no
attention. The enormous advantages' this will offer
for ventilating and other purposes in countries where
the sun’s heat is so intense will be obvious.

S. R. BOTTONE.

[The above article, from the Englésh Mechanic, dbes
not explain the construction of the motor. We are
inclined to think it is similar, if not exactly like, a
motor patented by Mr. Albert Iske, of Lancaster, Pa.,
in 1888. We annex a cut of Mr. Iske’s motor and also
give an abstract of his description of it.

In this motor bulbs are arranged diametrically op-
posite each other, in pairs, each pair being connected by
atube. The motor thus formed of the series of bulbs,
the tubular arms and the shaft supporting them is
operated by the heat of a small lamp. Each pair of
bulbs contains enough water to fill one of them. The
wheel thus formed revolves over a deflector which is
heated by means of the lamp. The bulbs are ex-
hausted of air, so that pressure sufficient to force the

water from the bulb at thelower part of the wheel
into the bulb at the upper part of the wheel is
created by a very slight increase in temperature. The
water being thus forced into the upper bulb makes the
upper portion of the wheel heavier, thus causing it to
turn by its own gravity in the direction indicated by
the arrow, bringing the next filled bulb into position

for being heated. This operation is repeated as the.

wheel continues to revolve.—Eds.]
The New Naval Observatory Telescope.

The new telescope for the Naval Observatory at
‘Washington has recently been completed by Warner &
Swasey, of Cleveland, O. Itisentirely new, with the ex-
ception of the fine twenty-six inch object glass, and in
power is second only to the Lick in this country and is
excelled by but two telescopes abroad. *

The old mounting for the lenses was built no longer
ago than 1870, at a cost of $20,000, but such a revolution
has been wrought in appliances and mechanism for
handling large telescopes since then that it was neces-
sary to construct a mounting entirely in the new style
in order to have the telescope in keeping with the other
instruments in what is to be the finest national observa-
tory in the world.

The new telescope will weigh thirty tons, about two-
thirds of which comes from the cast iron rectangular
supporting pier, in which is built the great clock for
driving the telescope in either stellar, solar, or lunar
time. By it the star under observation is kept in ex-
actly the center of the field of vision for hours at a
time, and it is possible toleave a photographic plate
exposed three or four hours with the same results as if
the tube and star alike were stationary.

The tube itself is of sheet steel, 3B feet long, 26 inches
in diameter at the object glass, 31 at the center, and 24
at the point where the eyepiece is placed. The sheets
vary in thickness from one-tenth to one-twelfth of an
inch, and have been carefully tested, with a view to
bearing all the strain put upon them and maintaining
a perfect tube. There is no ornamentation, by polish-
ing or otherwise, except plain black paint. The weight
of the tube is 2,000 pounds.

The telescope is equipped for photographic and spec-

‘troscopic work and is very complete in all its appli-

ances. One observer will be able to handle the great
instrument easily and quickly, so fine and perfect are
the adjustments and machinery. The difficulty metin
observing a star when it is low in the heavens and the
eyepiece is brought high above the floor is overcome by
raising the floor by hydraulic rams. The observer
touches an electric button in a keyboard by his side
and raises or lowers the floor at will.

The clock is wound automatically by electricity.
When the weights reach a certain point they switch on
an electric current, which is cut off again when they
are wound up.

The ease in handling the telescope is increased by the
devices to reduce friction. The shaft of the polar axis
rests.on hardened steel ball bearings resembling those
in fine bicycles, and at the top it works on a neck-
lace of anti-friction rolls. ’

-

The Siren as a Fog Signal,

Undoubtedly the siren is one of the best fog signals.
Its penetrating, though exceedingly disagreeable, note
can be heard farther than any other sound, except,
perhaps, an explosion, and it can be given any desired
characteristic. Yet of the 255 fog signals of various
kinds in the United States, not including whistling and
bell buoys, but 18 sirens are nowin use. The reason is
the expense. There is but one firm in the world that
makes them, so this firm has the monopoly and charges
accordingly. It is justified in so doing, however, as it
spent a great deal of money in perfecting this instru-
ment.

A siren is a simple enough instrument. It consists
of two superposed disks, with a certain and like num-
ber of holes. Onedisk is stationary, the other revolves,
while at the same time air or steam is forced through
the holes. When the holes are opposite each other,
the steam will pass ; when they are not opposite, the
passage of the steam is stopped. Hence when one of
the disks revolves, the steam passes in a series of puffs.
If these puffs succeed each other with sufficient fre-
quency a note is produced, rising in pitch with the
rapidity of revolution and increasing in power with the
pressure of the steam. In the present siren jthe disks
are revolved by a small steam engine, which also opens
and closes a valve to allow for the passage of the steam,
and thus gives what is known as the characteristic, for
a siren used as a fog signal does not sound continuously,
but gives a certain number of blasts of a definite length
per minute. The steam is supplied by a boiler both
for the engine and the siren, and, to avoid possible
breakdowns, the boilers, engines, and sirens are always
in duplicate. The steam pressure is ordinarily about
50 pounds, and the sound can be heard from ten to
fifteen miles, and occasionally much farther, depending
on the weather.

The same firm which makes the sirens makes also a
very much cheapzr and nearly as effective an instru-
merit known as the ‘‘self-acting siren,” which requires
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no engine and which is much used on the transatlantic
steamers in place of steam whistles. The steam itself
revolves the disks, and the blasts are given by simply
opening the valve by hand. The speed of revolution
of the disks is automatically regulated by an ingenious
centrifugal brake. A self-acting siren would make an
admirable fog signal if it could be given a characteristic
automatically. This is accomplished by the use of
¢ Crosby signal,” a clockwork device, which can be set
to automatically open the steam valve any definite
number of times per minute, the clock being also
wound up automatically each time the siren is blown.
One of these fog signals has lately been installed at
Execution Rock light station, Long Island Sound. It
consists of two locomotive boilers with their accessories,
two self-acting sirens, and two Crosby signals, so ar-
ranged that either boiler and either Crosby signal can
actuate either siren. The sound has been heard a dis-
tance varying from eight to seventeen miles. . The cost
of a first-order siren in duplicate, without boilers, is
$4,800. The cost of the self-acting siren and Crosby
signal in duplicate, without boilers, is $925. The Crosby
signals are manufactured by the government, thelight-
house board having bought the patent.—Marine Re-
view.

[ —
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THE UNIVERSAL SCALE,

The scale by J. Ernest G. Yalden,144 West 94th Street,
New York, consists of a triangle having a base of 6
inches and an altitude of 6 inches. The base is divi-
ded into 30 parts. These parts are connected with the
apex of the triangle by radial lines. Lines parallel to
the base are drawn through the triangle, to enable
one to hold parallel to the base the paper on which
the divisions are to be taken.

el

THE UNIVERSAL SCALE.

To divide a line of unknown length into any number
of equal parts :

Mark on theedge of a strip of paper the length of
theline as taken from the drawing. Let us suppose it
is to be divided into 12 parts. F'it it between the 0and
12 radial lines on the scale by sliding it up and down
till it fits, keeping the edge of the paper parallel to the
base of the triangle. Mark the 12 parts, and then ap-
ply it to the drawing, using it as a scale.

This is far more accurate than the usual method of
drawing parallels from points on a line drawn through
one end of the given line. It takes far less time and
does not deface the drawing. The draughtsman can
construct in like manner a scale to fit any case, and
which may be used in the same manner as a scale.
Other applications will be obvious.

_— et r—

Rupture of Intestine Caused by a Tapeworm.

In a recent number of the New York Medical Jour-
nal, Dr. Fayette Dunlap describes a case of resection
of the small intestine for rupture caused by a tape-
worm. When he saw the patient he believed that
there was an ectopic gestation with ruptured sac. On
the abdomen being opened the pelvis was seen to be
filled with recent blood-clot, and a tapeworm was
found protruding from a large ragged rupture in the
small intestine. About two-thirds of the lumen of the
intestine was gone, the edges were ragged and gan-
grenous, but it was quite evident that there had . been
no previous ulceration. The damaged part was re-
sected and the ends united by the continuous suture
after the manner of Lembert. Vomiting was contin-
uous for thirty hours after the operation and only
ceased after a large enema of an ounce each of glycer-
ine and sulphate of magnesium and a quart of kot
water. From the abdomen there was removed about
eight feet of live tapeworm, and with the enema there
came away seventeen feet more. Dr. Dunlap thinks
the worm had become entangled, and in the effort to
free itself so eroded the wall as to cause rupture. No
antiseptics were used. The patient made a good re-
covery.
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THE NEW COAST DEFENSE WAR SHIP TERROR.

The Terror, now fast approaching completion at the
navy yard, Brooklyn, is of the class of double turret
coast defense monitors with sides armor-plated {their
entire length. The side plating, now being made, is 7
inches thick by 6 feet in depth from the deck.

The Terror is 250 feet in length, 53 feet beam, 14 feet
draught, 3,815 tons displacement, mounting four 10-
inch breech-loading rifles in two turrets fore and aft,
as shown in Fig. 2. The turrets are plated with 1114-
inch nickel steel, Harveyized, the port section being
1214 inches thick, each section weighing about 25 tons.
The handling and setting of these plates is shown in
Fig. 1, being swung by a chain attached to two eye
screws in the upper edge of the plate, lifted and moved
to its bearings by the large floating derrick, a part of
which is shown at the right.

The method of fastening the turret armor is shown
in Fig. 3, lowerrighthand corner. The fasteningsare
18 bolts, 15 inches long, passing from the inside lining,
two half inch plates, through a Georgia pine backing
10 inches thick and tapped 4 inches into the back of
the armor plate.

Upon the inside, 8 inches from the heads of the bolts,
there is to be another lining of 14 inch steel plates, not
shown in the cut, for protecting the gunners from fly-
ing bolt heads by shots striking in line with the bolts.

The fitting of the plates and backing is a tedious
and slow operation ; templates having to be made for
fitting the woodwork to the form of the plates, and
other templates for laying out the bolt holes in the
wood backing, which are then bored and trimmed
radially, and so accurately that when:;the immense
plate is brought to its bearing, the bolts freely enter
from theinside.

RAR aa o

The Salt Lake of Assal, Africa.

The French government has just sold to Mr. Chef-
neux the right to refine and export salt from Lake
Assal, ome of the most remarkable sheets of water, in
the world. The lake is in the district of Obock, East
Africa, only a few miles from the head of the Bay of
Tadjourah. The gentleman who has purchased the
concession agrees to pay into the colonial office the
sum of $10,000 a year, and if, during the fifty years
that he is to have the exclusive right to export salt
from Lake Assal, the annual product exceeds 50,000
tons, he is to pay a tax of 20 cents for every ton in excess.
The government will designate a part of the lake
where the natives may procure all the salt they want
without tax or hindrance.

All along the edge of this little lake, which comprises
only sixteen square miles, is a bed of nearly pure salt
about a foot in thickness. The water of the lake is so
surcharged with salt that it is impossible to sink in
it. The bottom is apparently a bed of solid salt. The
heavy waters lave the bases of jagged and precipitous
mountains which descend to the edge of the lake, mak-
ing it almost impossible to travel around it. Mr. Chef-
neux will probably carry on his work by floating
machinery on the lake and dredging in the salt bed
at its bottom, though on the west side of the lake an
enormous quantity of salt is in sight when the lake is
at its lowest level.

Very little was known about Lake Assal until seven
years ago. The few men who had visited the lake
were unable to tell whence it derived its water supply.
The lake evidently had no outlet, and nobody was able
to find a single stream flowing into it. The question
was dismissed with the answer that the Jake doubtless
had subterranean affluents, and it was left for Mr.
Henry Audon, seven years ago, to solve the mystery
and prove that Lake Assal was indeed a very excep-
tional sheet of water.

Mr. Audon spent several days examining the shores,
clambering with the greatest difficulty along the rim
of the lake. He was about to give up the fruitless
search when he heard the murmur of a little water-
fall, and in a few minutes he stood on the edge of a
large brook running into the lake. Much to his sur-
prise, he found that the water of the brook was as salt
as the ocean, and a little while after it was proved
beyond a doubt that the ocean itself is the source of
Lake Assal’s water supply.

The lake is about 400 feet below the level of the sea.
It is now known that three brooks from the Gubbet el
Karab, a little land-locked bay at the extreme west-
ern end of the Bay of Tadjourah, conduct the waters
of the Indian Ocean inland about ten miles to this re-
markable depression. The salt, which the natives
have gathered, perhaps for ages, along the edge of the
lake, is carried to markets hundreds of miles inland.—
N. Y. Sun.

A BosToN lady has had a breakfast service of cups,
saucers, and plates prepared for her large family, on
which are given from photographs the likenesses of
the members ; so that the waiter can properly place
the china to be used. Some one suggests that at any
memorable dinner party the same complimentary pro-
cess might be arranged for each expected guest, in lieu
of dinner cards,

Decisions Relating to Patents,

ACTION FOR INFRINGEMENT.

The United States Circuit Court decides that where
the right to manufacture and sell a certain patented
improvement was dependent on the peformance of a
condition contained in the agreement of transfer, the
question of the breach of the condition must be first
settled in favor of plaintiff before the federal courts
can have jurisdictien of an action to recover damages
for the unauthorized manufacture and sale of the
articles. 1.

It is held by the Circuit Court of Appeals that when
a patent has been assigned, together with all claims
for past infringements, the fact that a person sued by
the assignee has not sold any of the infringing articles
since the assignment, and testifies that he intends to
sell no more, is not sufficient to exclude equitable juris-
diction, when it appearsthat hestill has them in stock,
and has published a catalogue offering them for sale,
and that in his .answer he asserts a right to sell
them. 2.

INJUNCTION.

The Circuit Court rules that a failure to prove actual
infringement before the filing of the bill, as alleged,
does not require the dismissal of the bill, or prevent a
decree for an injunction and an accounting of profits
and damages for infringements subsequent to the filing
of the bill and before decree, if the bill also avers an-
ticipated infringements, and prays for injunction and
general relief ; for the right to injunction rests entirely
upon anticipated infringements, and the right to re-
cover damages for infringement between the filing of
the bill and the final injunection is incidental to the in-
junction, and necessary to make the remedy &om-
plete. 3.

The Circuit Court holds that the fact that a corpora-
tion owning letters patent upon a particular kind of
machinery has entered into a combina‘ion with other
manufacturers thereof to secure a monopoly in its
manufacture and sale, and to that end has acquired all
the rights of other manufacturers for the exclusive sale
and manufacture of such machines under patents, will
not entitle a stranger to the combination to enjoin the
corporation from bringing any suits for infringement
against him or his customers. 4.

In a suit for infringement it was stipulated that the
patentwas owned by complainant, * except the County
of Knox, Ohio.” The Circuit Court lays it down that
even if this be taken to mean that there had been, not
a license merely, but a complete assignment of the mo-
nopoly in Knox County, complainant still retained full
title with that exception,and could sue for infringe-
ment elsewhere, without joining the assignee for Knox
County as a party complainant. 5.

WHAT CONSTITUTES INFRINGEMENT.

Letters patent No. 336,385, issued February 16, 1886,
to Charles Edward Chamberland, isfor a filtering com-
pound composed of pipe clay, or other suitable clay,
diluted with water, and then mixed with porcelain
earth or its equivalent, the latter being first baked and
then reduced to a fine powder ; the proportions being
about 20 to 40 per cent of the clay to 60 to 80 of the
earth. The Circuit Court decides, on motion for a pre-
liminary injunction, that it was an infringement to use
a compound of kaolin clay, or porcelain earth, and
finely ground silex, in about the proportions of 30 to 45
per cent of the kaolin and the rest silex. 6.

A certainleverin defendant’s watch movement could,
when the works were out of the watch case, be adjusted

to produce normal winding engagement, butin a stem-

set watch, when the works are in the case, it i§ always
held adjusted in such manner as to produce normal set-
ting engagement. Held that such a construction, when
used in stem-set watches, is to beregarded as operating
on the principle of normal setting engagement, and as
not different in that respect from the construction of
the Church watch, letters patent No. 10,631, granted
August 4, 1885, to Duane H. Church, for an improve-
ment in stem-winding watches.

The court also rules that letters patent No. 10,631,
granted August 4, 1885, to Duane H. Church, for an
improvement in stem-winding watches, is infringed by
watches made under the patent of January 8, 1888, to
Thomas F. Sheridan, No. 376,015, and reissued August
5, 1890, No. 11,100 ; for, although there is a plain dif-
ference in the operation of the springs which produce
the winding and hands-setting engagement  in each
watch, that difference is produced by a simple me-
chanical change, and the other differences arise from
the use of mechanical equivalents. 7.

1. Routh v. Boyd, 51 Federal Reporter, 821.

2. Hanzel v. California Electrical Works, 51 Federal
Reporter, 754.

3. Canton Steel Roof Co. v. Kanneberg, 51 Federal
Reporter, 599.

4. Strait v. National Harrow Co., 51 Federal Re-
porter, 819.

5. Canton Steel Roof Co. v. Kanneberg, 51 Federal
Reporter, 599.

6. Pasteur Chamberland Filter Co. v. Funk, 52 Fede-
ral Reporter, 146.

7. Illinois Watch Co. . Robbins, 52 Federal Re-
porter, 215.
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Sorrespondence.

Double Rear Wheels,
To the Editor of the Scientific American :

In the SCIENTIFIC AMERICAN for February 25, on
page 122, ‘‘ J.” asks some questions about bicycles—
‘“Why can’t one be made with two rear wheels about 5
or 6 inches apart,” ete. I would say to *J.” thatsucha
bicycle would be much more difficult to ride than the
regular two-wheel safety, and any man too heavy or
clumsy to ride an ordinary safety had better let
such abortions as ‘ J.” wishes alone. I know of many
men over sixty and heavy, up to 210 pounds, who find

{no difficulty in riding a safety. The writeris a heavy

weight, not at all agile, and much on the shady side of

50, and having tried in past toride narrow gauge three-

wheelers speaks from sad experience. A. G.
Appleton, Wis., February 25, 1893.

A Flattering Note,
To the Editor of the Scientific American :

I wish to tell you there is no paper printed that
equals the SCIENTIFIC AMERICAN, and by reading and
looking at the clever cuts which it contains for the last
fifteen years, I have been able to make and place on
the door of my residence a brass plate, which contains
the house number and my name, and a plate which
covers the opening, which is a mail box, and by plac-
ing the mail against the plate which contains my
name, an electric bellrings in the kitchen until the
mail drops from the door on the inside of the house.
It is impossible to get a 'small calling card through
without ringing the bell in the kitchen. So you can
imagine, if you have not seen it, a mail box, a num-
ber, a name plate, a letter box and a door bell all in
one piece. I put it on the door January 25, and it has
worked to perfection. I also made an electric alarm
work to perfection. The common eight-day clock is
downstairs and the bell is upstairs in my bedroom.
By turning a small wheel on the face of the clock at
any hour, or even minute, the bell will ring in the
morning until I get up and shut the bell off. These
two inventions I wish to thank the SCIENTIFIC AMER-
ICAN for. Let a person take the SCIENTIFIC AMERI-
CAN one year, and if he is not able to make some kind
of an invention, he is very thickheaded. This year 1
am taking both papers, and I get the subscription
price of a whole year every paper I read. I would like
to see the SCIENTIFIC AMERICAN in every family.

Clinton, Iowa. G. P. YULE.

Signaling DMars.,
To the Editor of the Scientific American :

In all the projects for signaling Mars propesed by
learned Thebans, I have seen no reference to what
seems to the unlearned layman the most self-evident
difficulty.

It is that the bright side of Marsis always toward us.
If signals were sent at night from the dark side of our
globe by artificial light, the flashes would have to be
of such intensity that they could be seen through sun-
light of that planet. To effect this they would have to
be intensely bright. If they could be seen, would the
observers know from whence the signals came ? Unless
their powers of vision are different from our own,
they could not see our planet in their daylight. Then
much less could they see flashes of artificial light sent
from it.

Sunlight flashesfrom a combination of mirrgrsvould
have to be sent in the wrong direction. Mars is often
in our range of vision in the daytimvbﬁt is lostin the
brighter sunlight. At rare intery-.is the planet Venus
can be seen by day. Flashes from mirrors might at
such times be sent to it. Such flashes would fall on its
dark side and would be seen, if at all, by its inhabi-
tants in their night time.

Yet we hear of no proposition to telegraph that
planet, which isaslarge as our own, and as likely to be
inhabited by intelligent beings as our much smaller
back-door neighbor. T. M. ANDERSON, Col. U.S.A.

Vancouver Barracks, February 25, 1893.

Aeronautical Congress at the Columbian
Exposition,

A congress devoted to the discussion of aerial naviga-
tion is to be held at the World’s Fair at Chicago. The
objects are stated to be the discussion of the problems
involved in aerial navigation, the collation of the latest
results and researches, and the interchange of ideas
and effecting of a concert of action among the students
6f the subject. The work of Langley and of Maxim
has given the subject a new impetus in the last two
years, and the congress will, therefore, be held under
peculiarly favorable auspices. The afternoons of
Tuesday, Wednesday, and Thursday, August 1, 2, and
3, 1893, have been assigned the conference. The open-
ing session will open at 2:30 P. M., August 1, in one of
the halls of the World’s Congress Art Palace. For
cards of admission, list of topics, and other information
the secretaryjof the organizing committee, Prof. A. F.
Zahm, Notre Dame, Ind., should be addressed. The
list of committee members shows a selection of well
known representatives of science and prdofessional life,
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RECREATIONS IN PHOTOGRAPHY,
‘We are glad to see that the directions that we have
on several occasions given as to the use of a black
background have been put to profit by our readers.
‘We have just received from Mr. R. Riccart, of Sainte-
Foix-les-Liyon, a series of very interesting photographs
from which we select the specimens herewith repro-
duced, and which appear to us to be of an original
~composition. The system employed by the author of
these photographs is that of the natural black
background obtained through the open door
of adarkroom,combined with diaphragms skill-
fully arranged in the interior of the apparatus,
between the objective and sensitized plate.
This is the surest method of obtaining the de-
sired effect with the greatest precision, with-
out the junctions being visible, and with per-
fect clearness for the section of the parts re-
moved. To this effect, it is necessary to place
the diaphragm at three or four centimeters
from the ground glass, in the last folds of the
bellows of the camera.
& The following are a few data as to the man-
ner in which the scenes that we reproduce were
obtained. The first, representing a decapita-
tion by means of a saber (Fig. 1), was taken by
means of an exposure in which the head was
placed upon the block, the subject inclining
forward upon his knees, and a diaphragm, oc-
cupying about two-thirds of the plate, com-

finity. Fig. 5 gives an amusing specimen. We have
seen an unfortunate vietim placed upon a sawbuck,
and whose head has been sawed off and lies upon a
block.

Fig. 6 gives the same individual photographed
twice, on two different scales. 'This sort of reproduec-

tion gives us an idea of the position that we shall have
to take when we are called upon to consider our bronze
in Colas reduction. An idea tha,t_appears to us very

the bottle on a large scale and the result is obtained.—
La Nature.

Delftware,

* Of the many ornaments that adorn our houses, few

are more beautiful than the specimens of Delft pottery
some are fortunateenough topossess. A fewdetails as
to the date of its origin and other particulars from the

Pottery Gazette will not be without interest. One of
the best authorities places the date of the first

manufacture of delft between 1596 and 1611.
During the first forty years or so, plates and
other objects representing a number of person-
ages, battles, ‘‘kermesses” or fairs, religious or
mythological scenes, abounded. In the second
half of the seventeenth century this pottery at-
tained its highest degree of perfection. From
this period date the lovely views and portraits
that made its fame. An artist named Keiser
was the first to imitate in this ware Japanese
porcelain, also that of India and China. Then
appeared lovely groups of flowers and animals.
At this time also were employed the beautiful
blue, red, and gold tints that became the rage,
and at the end of this same century Louwys
Fictor held a prominent place on account of
his designs, showing garlands and hangings,
imitated from Eastern artists. In the
eighteenth century this manufacture began

pletely masking the body up to the neck. Then,

Fig. 5—THE SAWED-OFF HEAD,

without changing the position of the apparatus, the
diaphragm was placed on the other side in order to
conceal the head, and the body was photographed in
the second position along with the person representing
the executioner. It would have been possible, by a
third exposure, to so arrange thingsas to make the exe-
cutioner the decapitated person. It was by the same
process that the three following scenes were obtained:
A person with his head placed before him in a plate
(Fig. 2); a man carrying his head in a wheelbarrow
(Fig. 3); and a person to whom his own head is served
in a plate (Fig. 4). Such scenes may be varied to in-

Fig, 6.-THE REDUCTION,

original is that of the person in a bottle (Fig. 7). The
individual represented was first photographed on a
sufficiently reduced scale to allow him to enter the
bottle. This exposure was made by arranging a dia-
phragm around the subject, that is to say, by using a
screen containing an aperture, as for the Russian back-
ground. But this precaution was taken merely to
conceal the floor, and yet it would perhaps be prefera-
ble in such a case to have the subject stand upon a
stool covered with a very black fabric. However this
may be, when once the first impression has been made,
there is nothing more to be done than to photograph
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gradually to lose its artistic stamp, and tended
to become purely industrial. Little by little

Fig. 7.—MAN IN A BOTTLE,

the furnaces were closed, and instead of the thirty
establishments formerly dedicated to the manufacture
of this ware, and which made the reputation of the
ceramists of Delft, only one exists at the present day,
while its products cannot in any sense bear comparison
with those of an earlier date.

s

INVENTION is only beginning‘ to receive something
like just appreciation at the hands of intelligent
women. It has been the greatest of all helpers in the

advancement of women, in placing each successive
generation on a higher plane.—Inventive Age.
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AN IMPROVED TRACTION ENGINE,

This machine is more especially designed for use on
farm land, to travel readily over plowed ground, for
cross plowing and other work, and is propelled by end-
less tracks which travel on the ground and are engaged
by wheels actuated from the engine. The improve-
ment has been patented by Mr. Charles H. Stratton,
of Moscow, Pa. In front of the usual
boiler and smoke box is a cold water
tank, and the front end of the machine
is supported by wheels upon a pivoted
axle, the wheels being turned as desired
for steering purposes by means of a bevel
gear connection with a rearwardly ex-
tending rod actuated by a hand wheel.
The rear part of the frame is supported
by tracks in the form of endless chains,
a rib or web across the inner side of the
track sections affording a straight surface
for friction rollers to work upon when
the driving wheels meet with obstruec-
tions causing too great strain. The in-
side of each link of the tracks is segmen-
tal, and their outer surfaces have cor-
rugations or ridges which readily embed
themselves in the ground. The axles of
the track-carrying wheels, and of a cen-
tral shaft carrying gear wheels, are jour-
naled in a frame adapted to oscillate to
conform to any inequalities of the sur-
face of the ground, and, to facilitate
turning, the forward end of the frame
may be raised by a rod and chain, the
rod extending back to the platform and
being operated by a hand wheel. The
central shaft, by means of gears and
pinions, is actuated from the engine,
and communicates motion to the track-carrying wheels,
whereby the machine may be propelled backward or
forward, the pinions being thrown into and out of
gear by a lever extending to the back platform. This
machine has far greater traction surface than other
machines of the kind, enabling it to travel on the
softest of ground. Its track is 12 inches wide and 3
feet 6 inches long, thus affording a surface contact of
500 inches. By means of a bevel gear wheel on the
crank shaft, the machine actuates a shaft, not shown
in the view, but which may be utilized to drive thrash-
ing, mowing or reaping machines, or for any other
purpose for which power may be needed.

PROGRESS OF THE CRUISER MAINE.

The alignment of the outboard bearihg of the twin
propeller shafts on vessels of the dimensions of our ar-
mored cruisers requires to be done after the bracket
is in place ; owing to the
fact that the bracket has to
be flanged and riveted to
the hull, which under the
quarter has a varying sur-
face, which makes it very
difficult to fit the brackets
with a precision of align-
ment necessary to so im-
portant a work, as the
brackets have to be flanged
and riveted to the steel
plates of the hull. Tomake
the alignment perfect, the
bearing in the bracket
head is roughly bored
somewhat smaller than the
finished size, and when the
bracket is made fast as
nearly as possible in its
proper place, the boring
machine we illustrate is at-
tached to the head of the
bracket, adjusted in the
exact line of the shaft, and
the hole bored to its pro-
per alignment.

Our engraving illustrates
the mechanism and mode
of boring one of the brack-
ets of the war ship Maine,
which is now being com-
pleted at the navy yard,
Brooklyn, N. Y. The ma-
chine, as represented, was
designed and built at the
Quintard Iron Works, they
being the builders of the
engines and propellers of
the cruiser Maine. As will
be seen by inspecting the illustration, the boring bar
is made hollow, to facilitate alignment.

The cutter is moved forward on the bar by a screw
driven through the bevel gear seen at the rear end,
turned by the spoke wheel striking the brackets at
each half turn of the bar, the power being derived
from a portable engine below the platform, running by
steam from a donkey boiler on board of the ship.

BORING THE BRACKET

For facing the shaft bearing a radial cutter arm was
clamped upon the cutter bar, holding the cutter and
fed by a radial secrew and spoke wheel. This machine

is but one of the ever-varying novelties constantly com-
ing into use to suit every contingency found in making
and perfecting the rew forms and conditions made
necessary by the ever-changing types and sizes of the

STRATTON’S TRACTION ENGINE.

great motive power machinery now being made.
The Maine ranks as an armored cruiser of the first
class. Her keel was laid October 11, 1888, at the Brook-
lyn navy yard, and she was launched November 18,
1890. Built of steel throughout. Dimensions: 324 feet
length, beam 57 feet, draught 21 feet, 6 inches; dis-
placement, 6,682 tons. Speed, 17 knots. Protective
armor 180 feet long, 12 inches thick, of nickel steel.
Two armored turrets.- Engines, 9,000 horse power. She
will carry a most formidable armament. Estimated
cost, $2,500,000.

OO
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Copper on Prints,

That the salts of copper increase the resistance of
coloring matters to the action of light has been known
for some time, and the results of experiments with pre-
cipitated copper, the oxide, the sulphide, the sulphate,
and the acetate of the metal, were communicated by

STAYS, OR OUTBOARD SHAFT BEARINGS, ON THE ARMORED CRUISER MAINE.

M. Camille Schoen to the Mulhouse Society last year.
These experiments proved that all these salts exer-
cised the same protective action, whereas the ferrocy-
anide had no such effect. M. Schoen sends a further
note on this subject to the society in which h'e records
that these salts determine the formation of oxycellu-
lose on the white parts of the fabrie, but this produc-

tion of oxycellulose is very feeble, except when a salt of
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ammonia is present. A white fabric printed with a”
salt of copper (the ferrocyanide exeepted), mixed with
a salt of ammonia and exposed to the sunlight, under-
goes considerable change in the printed part as a con-
sequence of the production of oxycellulose, but in
printing with the same mixture on dyed cloth the
color produced is protected and there is no alteration
in the fiber. Itis probable, then, that
copper exercises its protective action on
coloring matters by reoxidization. The
salts of iron, tin, and manganese with or
without the addition of an ammoniacal
salt have no protective effect, says M.
Schoen, noting at same time that Persoz,
in his work on coloring matters, speaks
of the protective action of oxide of tin on
a vat blue exposed to the sun. Chloride
of vanadium has analogous action to that
of a salt of copper, but the effect is less
strongly marked. Prud’homme hasnoted
the oxidizing action on an ammoniacal
solution of copper. It is possible that in
the presence of the light there is a de-
composition of the ammoniacal salt on
the tissue and the formation of ammonide
of copper.

Ran ao o

Temperature North and South,

The lowest mean temperature that oc-
curs anywhere, or at any season on the
globe, occurs in January at Werkojansk,
in northeastern Siberia. Here the mean
for the first month in the yéar is —61-2°,
For the same period the temperature is
—40° over the region situated a little
north of the magnetic pole. At Werko-
jansk, the thermometer has registered
over 88° below zero.

Going to the other extreme, the atmosphere of the
Colorado River desert has shown a maximum of 120°,
and this will give a seasonal variation over the land of
upward of 200° Fah., against less than one-third of
that range over the water of the Atlantic. The com-
parative constancy of oceanic temperatures moder-
ates the climatological conditions of appiroximate land
masses very considerably, and the disparity between
summer’s heat and winter’s cold is still less marked
when the seaboard is swept by warm ocean currents.
The mean annual temperature of the British Islands
is quite 20° higher than it would be did its tempera-
ture depend upon latitude alone. This is, of course,
owing to the influence of the Gulf Stream, which is
calculated to pour into the North Atlantic some 38
cubic mileg of warm water per hour. The heating
effect of this current upon the atmosphere of the North
Atlantic is best seen by
comparing the position of
isothermal lines with the
same temperature lines in
the South Atlantic. Thus,
in the month of January,
the isotherm of 85° runs in
almost a straight line from
Boston to Iceland and from
Iceland across to the Nor-
wegian coast. At its most
northerly limit it just imn-
pinges upon the Arctic cir-
cle. Thus, the mean tem-
perature of 35° is found in
the coldest month at a dis-
tance of 66%4° north of the
equator. In the South At-
lantic during the month of
July, the midwinter
month, the isotherm of 385°
is practically identical with
the 50th parallel of lati-
tude. Contrasting the tem-
peratures for the midsum-
mer months, it will be seen
that while in the South
Atlantic the isotherm of
50° has a mean latitude of
45°, the same isotherm in
the North Atlantic passes
over the middle of Iceland,
and from there runs in a
straight line to the Nortk
Cape of Norway in latitude
72°.—Nautical Magazine.

———40.‘.’-——

THE next meeting of the
American Association for
the Advancement of Sci-
ence will be held at Madison, Wis., in August, 1893. It
is to take place within easy distance of Chicago, dur-
ing the season selected for the various scientific con-
gresses of the Columbian Exposition. The meeting will
doubtless be attended by many men of science from
abroad. It is desired to make thé Madison meeting a
success in the matter of attendance, and more particu-
larly as to the character of the papers presented.
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THE UTILIZATION OF OLD TIN CANS,

In the suburbs of great cities an industry has sprung
up, having for its object the recovery of the solder
used in making and sealing tin cans. In consequence
the formerly despised and useless tin can has acquired
sufficient commercial value to rescue it from the back
lot dumping ground and garbage scow.

Uner the present system of street cleaning, New
York City’s refuse is loaded on scows from docks
located at convenient intervals along the river front,
and then taken to sea and dumped. These dockshave
double decks, the upper projecting sufficiently to allow
the contents of a cart to fall upon the middle of the
scow, and be distributed by the trimmers who keep
the vessel on an even keel. The trimmers also select
everything of value with the greatest care ; rags, fat,
bone, metal, paper stock, etc., being stored on the
lower deck of the dock. The silver and jewelry form
no small item of the contractors’ profit, and the total
value of a scow load is estimated at an average of two
bundred dollars.

The space between the dock platforms is often closed
in with odds and ends, and the interior converted into
a miserable habitation by the trimmers, men and
women, who thus herd together, their supplies being
drawn from the dump.

These dumping docks are the principal source of sup-
ply for the industry we illustrate, and a wagon load of
tin cans can be bought at such places for four or five
dollars.

The furnace is an old soap boiler, into which a few
sticks are thrown ; the bowl is then filled with cans, a
quart of kerosene poured over them and ignited.

The heat developed by the oil is not great enough to
attack the tin, but melts the solder, which flows to
the bottom of the bowl. The solder recovered from
a load of cans averages
forty pounds. After this
process is completed the tin
plate scrap is sold to make
what is called ‘*acid.”

Into a large open vat
containing waste acid, acid
ferric sulphate, sulphuric
or hydrochloric acid, the
scrap is thrown and allow-
ed to remain until the tin
is stripped from the iron
underneath ; more scrap
and metallic iron is added
until the solution is neu-
tral. The tin thus dis-
solved is used as a basis
for the preparation of stan-
nates or other tin com-
pounds, and by dyers.

The iron plate is rolled
into balls for melting, the
ferrous sulphate purified
and sold! as commercial
copperas, and the remain-
ing acid used in repetition
of the process.

—_—— et ————

Chemical Notes, .

At thelast meeting of the
Manchester section of the
Society of Chemical Indus-
try, Dr. Carl Otto Weber
read three short papers. The first touched upon ‘‘ The
danger attending the presence of ammonium nitrate in
nitro-cellulose.” He described an explosion which had
occurred when he was preparing a small quantity of
di-nitro-cellulose. In order to obviate washing out the
last traces of acid, he had used a dilute solution of am-
monium hydrate for the last washing. On drying the
nitro-cellulose at about 70° C., a violent explosion oc-
curred.

‘He had observed on a previous occasion that a
mixture of ammonium nitrate and acetic acid, when
evaporated, subsequently ignited with almost explosive
violence, and he deduced from the experiments which
he had made that the presence of small quantities of
ammonium nitrate in such bodies was a source of con-
siderable danger.

The second paper referred to the dyeing of woolen
goods in copper vessels. He mentioned that the action
of alkalies and acids in such vessels often affected the
shades of the dyes in a prejudicial manner. To over-
come this difficulty he instanced the use of strips of
zinc on the Continent, which, with the copper, formed
an electric couple, the zine passing into solution instead
of the copper.

The third paper was on the oxidation of cotton in
bleaching and cop dyeing, which led to a somewhat
chatty discussion between Dr. Schunk, Messrs. Terrey,
Crippin, Levinstein, and Dr. Weber, during which the
chairman, referring to the former paper, pointed out
that the presence of zinc salts might be as objectionable
assalts of copper, and also that the hydrogengas evolv-
ed might form an objectionable element in some cases.
The discussion turning to the conveyance of corrosive
liquids in dye and other works, Mr. Levinstein men-

tioned, for the benefit of the members, that he had

overcome the difficulty formerly experienced in trans-

porting nitric acid about his works by using the glass-

lined tubes made by a firm at Barnsley (Messrs. Dan

Rylands, Limited), the adoption of which had, in his

case, been attended with highly satisfactory results.
Fire Service of New York City.

The present fire department is organized in com-
panies of 12 men each, including a foreman, assistant
foreman, and two engineers. A truck company has
the same number of men and officers without the engi-
neers. These companies are formed into battalions to

‘the number of 12, each battalion consisting of § to 10

companies, and being in charge of a chief. These 12
battalions are again divided into two divisions, each
division being under the immediate supervision of a
deputy chief, and the whole under the direction of the
chief of the department.

The engine companies are equipped with a steam fire
engine, drawn either by one or two horses, according to

the size of the engine, its weight varying from 5,500 to ;

9,500 pounds. On some of the heavier engines three
horses are used. The truck companies are supplied
with ladders which reach to a height of from 16 to 85
feet. They carry all the modern appliances used in put-
ting out fires, such as tin cutters, hooks, cellar pipes,
and other implements which are likely to be of help.

Each fire company is assigned by a regular order to
respond to fire alarms in certain localities,.on the first,
second, third, fourth, and fifth alarms, and in special
calls if necessayy. So that every company when called
knows exactly by the signal where to respond and re-
port for duty. This they do at the signal box nearest
the fire.

The first alarm covers a territory about a mile

CANS.
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sq[uare; the second, two miles ; the third, three, and so
on, the territory growing wider at each alarm. The
calls, regularly numbered, areprinted in a book, a copy
of which is at the central fire station, and also in the
possession of each engine house in the city. Forin-
stance, we will suppose that the call is *“485.” The
book will show what companies are to respond. The
record in the book in this particular case appears as
follows:

Engine Companies. H%ﬁ;’m‘i“ Chiefs of Battalions.
3d Avenue | 21, 8, 7 9, g
and 1 : 2?5., 1, 2 ’ g', ’
40th Street.| 54, .
54, 39, 14, 2, 5.

Station 485 is at Third Avenue and 40th Street; en-
gine 21 is just around the corner ; engine 8 is at 50th
Street. Those arethe two nearest companies, and they
respond to the first alarm. In case the fire is a large
one, there is a second alarm, which brings out three
engines, one truck, another chief of battalion, a deputy
chief, and the chief of the fire department. A third
alarm brings five engines and another chief. When
the fire is a very large one, the signal called the ‘two
nines ” is sent out, which means that all the companies
due on the third alarm at that particular station shall
report there.

In fighting a fire, the first object of the chief in
charge of the firemen is to ascertain the locality and
extent of the conflagration. Sometimes he does this
by sending one or more messengers into the building ;
but generally, in order to make sure of the matter, he
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makes the investigation himself. Heis then obliged to
make up his mind on the spot as to the best positions
from which to attack the fire, and assigns his men
accordingly. Sometimes he is successful in the plan
he has laid out, while often he is compelled to abandon
it. This change is made necessary on account of the
combustible material in the building, which throws
out such an intense heat that the men cannot remain
at the original points decided upon. At other times he
is successful in forcing an entrance into the building,
in which case he is generally able to extinguish the
fire.

Fires are strange things to handle ; they have a cer-
tain individuality., Each fire burns in a different way,
and it requires a technical kncwledge and long experi-
ence as a fireman before a man is able to form even an
approximate judgment as to the cause of a fireand the
best way of putting it out. The decision mustbe made
instantaneously. There is no time for thoughtful de-
liberation or consultation. You must judge of the sur-
roundings, the size and character of the building,
the material that is inside of it, and the possibility of
the extension of the fire under certain emergencies.
When the fire breaks loose from the building in a seem-
ingly furious effort to escape from its confinement,
then you must be ready to meet it and prevent its ex-
tension to adjoining buildings, or possibly across the
street.

All these conditions are such that no man can possi-
bly foresee them, and therefore 1o general plan can be
laid down for putting out a fire, hecause, as I say, each
one burns differently.

A man entering the firedepartment of New York isap-
pointed under the civil service rules for the probation-
ary term of 30 days. He is sent to what we call our
school of instruction, where he is taught the use of the
different apparatus, the
scaling ladders, the life
lines, and the tools and
implements used in the de-
partment. His days are
devoted to the school, his
nights to service in the de-
partment where he has
been assigned. At the ex-
piration of the probation-
ary term, if he is recom-
mended by his command-
ing officer for actual fire
duty, and alse by the in-
structor of the school, he
is regularly appointed a
fireman, but after his ap-
pointmment continues his
instruction for 30 days
more. He is required to
become perfect in the use
of the scaling ladder, life
lines, belts, etc., and to dis-
play an ambition to be-
come a proficient worker.
He is taught to lower
people from the roof, te
raise ladders up to windows
to the height of 90 feet, ete.

After a man has attend-
ed the school of instruction
for 30 days he is assigned to
a company. After the first
year’s service at $1,000, if he proves himself efficient, he
will be advanced to the second grade, which gives him
$100 a year additional salary. Heisalwayson his good
behavior, and even one charge of improper conduct of
any kind will prevent his promotion in the ranks.—
Hugh Bonner, Boston Globe.

Ot
>—+®

Tempering Large Armor Plates,

A new process of tempering a 14 inch Harveyizing
armor plate was tested in Bethlehem, Pa., recently.
Heretofore this was done by ejecting ice water against
a red hot plate in a vertical position, with the result
that the water was made boiling the instant it touched

-| the upper end of the plate, and the heated water run-

ning dowin did not have the proper effect on the rest
of the plate. In the new process the plate was laid
down in a specially prepared frame ; the water was
made ice cold by treating it with salt, and was then
led to a large sprinkler lowered within one foot of the
plate. The water was forced through the sprinkler
under great pressure, while the under side of the
sprinkler was kept cool by water running over it from
a fixed spigot. The sprinkling continued for 114
hours, and the plate was then taken by a crane and
immersed in the oil baths, there to remain 30 hours.
The government officers present regarded the new pro-
cess as highly successful. —Manufacturers’ Gazette.

New Invention Wanted.

Electric gutter for melting snow and ice, in towns
and cities, to prevent accumulations, such as now are
impeding travel, and costing more to remove by cart-
age, ete., than would pay for electric gutters, if econo-
mically constructed.—IDEALIST.
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RECENTLY PATENTED INVENTIONS,
Engineering.

ROTARY ENGINE—Alexis F. Gillet,
Kearney, Neb. This engine is preferably constructed with
two steam chambers, with pistons arranged to operate
alternately, and the abutment or slide valve is formed
with two apertures, and operated for variable move-
ments by the piston, the valve alternately connecting the
main chamber with the steam inlet to drive the piston
and the valve pocket to cushion the valve. It has a solid
base portion and channel way connected therewith, pro-
viding for a sufficient steam abutment to hold the valve
against the piston. The engine is constructed of few
parts, and the piston travel and abutment movement
are regular, the usual jarring and thumping being
avoided.

RoAD WaAGoN.—Clarence Gillett,
Gloversville, N. Y. This invention relates to traction
engines propelled by steam, compressed air, electricity,
etc., providing a simple and durable road wagon, adapted
to carry passengers or freight, and to be propelled at a
high rate of speed and easily steered asdesired. The
boiler is preferably of the Shipman style, to utilize oil as
a fuel for generating steam, and the wheels are so
mounted that they will readily pass over any obstructions
in the road.

FURNACE TO TREAT ORES.—Charles J.
Fauvel, London, England. This is a furnace for the
treatment of refractory ores containing precious and
other metals, and is one in which the oxidizing of the im-
purities is effected by a current of hot air entirely out of
contact with the furnace gases, so that the ore will be
delivered in what is known as a “ sweet” condition. ,The
furnace is so constructed that the oxidizing current is
separately heated, and the passages are so arranged that
neither the ore nor the oxidizing current can at any
time come in contact with the products of combustion of
the fuel, while the flues for the latter are designed to se-
cure its utilization to the utmost extent. The furnace is
also applicable for utilizing the silver in the ore by adding
the chlorinating medium.

Raillway Appliances.

CArR CouPLING.—George W. Mahan,
Cold Spring Harbor, N. Y. Thisis an automatic coup-
ler of strong, simple, and durable construction, which
embodies the principle of the old-fashioned link and pin
coupling, and is so constructed that the pin by its weight
will hold the link in position to enter an opposing
coupling. The device may be operated to uncouple from
either the top or the sides of the car, so that the brake-
man need not go between the cars to uncouple them.

RAILWAY Brock SigNAL.—Frank B.
Burt, New York City. This invention provides a simple
mechanism for the expeditious and positive operation of
a block signal system, in which the signal will remain
set in the block while the train is in the block, but when
the train ieaves the' block, in setting the signal of the
block it enters, the sffznal of the block it leaves is taken
down or concealed. The mechanism of the system is
brought into action by a trip mechanism carried by a car
or by the engine, and at each block it is connected with
the signal of that block and the signal of the block in
advance.

CraMP.—Walter Hewitt Robinson, St.
Paul, Minn. This is an improvement on a formerly
patented invention of the same inventor, for a clamp
which can be readily applied and manipulated for con-
veniently removing or replacing the cap and spring in
air-brake cylinders. The construction of the clamp is
strong and simple.

RAILROAD CoONSTRUCTION.—Eliphalet
L. Arnold, Georgetown, Texas. Thisinvention provides
for building an all-metallic railroad, to be strong, not
very expensive, and which can be rapidly laid. The croes
ties are essentially triangular in cross section, are hollow,
to be filled with ballasting material, and each has a hori-
zontal cross brace near the top serving as a support for
rail-supporting chairs. The tie has a dovetailed recess to
receive the rail-supporting chairs or wedges, by which
the track rails are held firmly on both sides throughout
their entire length, so that if a rail should break at any
point it would still be held in place, and there is no
chance for the rail joints to settle. Thus a perfectly
smooth road may be made.

Mechanical,

LooM LET-OFF MECHANISM. — .Tere-
miah C. Bill, Willimantic, Conn. This isa very sensi-
tive and automatic mechanism, whereby, as soon as the
slightest pull is exerted upon the warp, friction disks are
80 moved that the warp beam is turned a sufficient dis-
tance to let off the warp required by the working of the
loom. An arm mounted to swing, and controlled from
the warp beam, is connected with a friction disk adapted
to engage a second friction disk geared with the warp
beam and driven from the operating mechanism of the
loom.

QuiLL WINDER.—Corry Jones, Long
Island City, N. Y. This winder has a frame to be se-
cured to the loom or other machine, and on the frame is
journaled a hollow slotted spindle provided witha disk
and a fast and loose pulley, a traveler actuated from the
spindle having a slot and a thread guide, while a vertically
movable rod actuated by the rise of the quill has an arm
on its lower end in the upward path of which is a pivoted
brake arm, a belt shifter being loosely engaged by the
brake arm. The device is very effective and positive in
operation, and not liable to get out of order.

WRENCH.—Walfrid A. Aberg, New
Westminster, Canada. This is a strong and simple
wrench arranged to permit of moving the jaws into any
desired angle relative to the handle, so as to turn nuts in
close quarters. It has a swinging head having a poly-
gonal head at its axis, an outwardly swinging locking arm
being pivoted to the handle at rightangles to the axis of
the wrench head, and having a polygonal opening at one
end to receive the polygonal head and lock it, there being
also means for locking the swinging arm in place.

TiLE MACHINE AND CUTTER. — John
Fernald, Wellington, Ill. This is a simple and strongly

constructed machine for quickly and accurately produc-
ing pipes or tiles of different sizes, from clay or composi-
tion of like consistency. The larger pipes or tiles may be
delivered vertically, while the smaller ones leave the mill
in a horizontal position, the pipe or tile being automati-
cally cut off in required lengths from a continuous bar or
cylinder coming out from the formers.

CONCENTRATOR.—Joseph A. Coombes,
London, England. An improved hand power device, for
conveniently and thoroughly separating gold from gravel
and alluvial beds, is afforded by this invention, it being
also designed to save precious metals from pulverized
quartz and tailings without the aid of water, quicksilver,
o chemicals. The gravel o other material to be treated
is placed in a hopper, from which it is passed overa series
of sieves, and thence into a hopper where it is subjected
toa draugh'ﬁ caused by an exhaust fan, the arrangement
being such that the currents of air are broken up and
eddies are produced to facilitate the collecting of fine
float gold.

CAM FOR STAMP MILLS.—George A.
Thompson, Tombstone, Arizona Ter. This is a cam for
lifting the stamps, and is made in sections for conven-
iently fastening it on the shaft or removing it without
disturbing the other cams or parts on the shaft. The
cam comprises two interlocking toothed sections, each
provided with a hub portion, a sectional band engaging
the hub portions being provided with lugs for the re-
ception of bolts.

TiIMBER MORTISING MACHINE.—
Charles P. Turner, Johnstown, Pa. This machine is
especially designed for producing mortises in large tim-
bers or in heavy beams, and its construction is such that
vertical or horizontally placed augers or boring tools may
be brought into action as may be desired, the cutters be-
ing also capable of removing material between the adja-
cent bores or apertures made in the timber or beam. The
entire machine is portable, and may be placed upon
beams or upon a table.

LATHE CENTER. — William C. Roe,
Honolulu, Hawaii. An outer center engaging the work
to be turned is mounted to turn on an inner fixed or dead
center, the latter having the usual shank adapted to en-
gage the tail stock or the main head stock spindle in case
thedevice is used as a live center. The device may be
quickly applied and arranged to be conveniently adjusted
to bring irregular work into a true position for turning it
correctly.

WEIGHT MOTOR.—John G. Ball, Ches-
terville, Ohio. Thismotor is more especially designed
for actuating pumps, operating for a certain predeter-
mined time and then stopping automatically. It consists
of alever connected at one end with the machinery to be
driven and at its other end pivoted to a pitman connected
with a crank arm attached to a shaft belonging to a train
of gear wheels connected with a drum on which winds a
rope carrying a weight.

Agricultural,

Prow. — Chanles H. Gerrard, Xenia,
Tl. The beam, the shank, and the handles of this plow
are so constructed that shares of different kinds, adapted
to be used upon soils of a wide variety of character, may
be quickly and conveniently attached to the beam and
shank. The plow is very simple, strong, and inexpen-
sive, and its colter may be easily removed, or it can
without trouble be carried upward out of the way. The
invention comprises}various novel features of construc-
tion and combination of parts.

CULTIVATOR.—Bluford T. Scott, Mil-
ford, . Thisinvention provides in one implement a
combination of gopher blades and shovels, to fizst stir the
ground with the shovels and then level ‘it by means of
the gopher blades. The shovels are kept away from the
plants, but the blades run closer, 8o as not to endanger
the roots, and from the manner of connecting the braces
or adjusting bars of the blades, the outer end of the
blade is always the lowest, so that it can run close to
young plants,without injury. The blades are reversible,
and may be adjusted to allow the operator to throw the
soil to or from the plants as he may desire.

PLANTER AND CULTIVATOR.—John B.
Burke and John F. Badger, Qui‘man, Ga. This inven-
tion relates to grain-sowing cultivators, and provides a
machine that is easy to adjust and operate, not costly to
build, and designed to be very durable. The plow may
be of the ordinary construction, with a clevis in front to
be connected with the draught chain or doubletree, but
the plow can readily be held at any desired height, or
drawn up out of engagement with the ground during the
travel of the machine from one part of the field to the
other. In a hopper-shaped seed box secured to the beam
of the main frame is journaled a stirrer wheel, but the
stirrer is removed and a dropping disk inserted for plant-
ing corn, an opening plow being then placed in advance
of the seed dropper and a coverer plow at its rear.

‘Miscellaneous.

BREECH-LOADING SHOT GUN.—Charles
F. Hacker, Parsons, Kansas. This improvementis de-
signed to afford greater simplicity, strength, and dura-
bility in the construction of locks, ejectors, and fore
ends, together with a more perfect balance of the gun
itself, and with greater safety in a hammerless gun. Com-
bined withan annular hammer is a stationary hub or
cylinder arranged within the hammer, and a coil spring
arranged within the cylinder, while the gun barrels have
independent ejectors, and a separate spring mechanism
for throwing out the ejectors, push pins being connected
with the spring mechanism and operated upon by the
hammers to put the springs under tension to inde-
pendently throw out the shells.

AXLE LUBRICATOR.—John W. Schoaf,
McKeesport, Pa. The wheelhub has, according to this
invention, an oil chamber surrounding its central tubular
portion, the oil inlet being at one end of the hub and its
outlet at the other end, which moves next to the contact
surface. This outlet is closed by a spring-pressed ball
valve, adapted to turn or roll as it abuts against the con-
tact surface, and when not so engaged being held closed
by the spring. The invention is likewise applicable to
pulleys and analogous devices.

SAsH FASTENER.—Robert D. Murphy,
Baltimore, Md. This is an improved articleof manu-
facture in which the fastener and lock consists of a disk
with roughened exterior and eccentrically pivoted,
oppositely,projecting twin hooks having a shank pivoted
to the disk. The device is very simple, and may be ap-
plied either to the sash or to the casing, holding the_sash
in any position in which it may be placed or locking it
closed.

Door CHECK.—James S. Patten, Balti-
more, Md. This is an inexpensive door check and stop,
with a securing plate attached to the door in the ordinary
manner, from which projects an arm on which is eccen-
trically pivoted an elastic disk. A flattened contact por-
tion extends to each side of the axis of the disk, whereby
stop fdces at opposite sides of the pivot are provided
when the contact portion is turned to engage the floor.’

VEGETABLE CUTTER.—James S. Pat-
ten, Baltimore, Md. This device has a main supporting
frame with a holder for receiving the vegetables, a recip-
rocating slicer knife, movablein the bottom of the holder,
and a presser or follower which serves to press the vege-
table against a reciprocating cutter platen or frame. The
machine is simple and cheap in its construction, easily
manipulated, and very effective for the uses designed.

AWNING. — Rodolph D. Thornton,
Brooklyn, N.Y. The construction of this awning is
such that the lower portion, which is usually open, may
be closed by a screen, thus admitting of the window be-
ing kept open without the possibility of flies entering the
room. The screen is so made and attached that it may
be elevated with the awning, or be brought up close to
the sash when occasion may demand. When the awning
has a hood, the lower portion of the hood may also be
closed with a screen held in fixed position.

DispLAY STAND.—William E. Stow,
Newborn, Ga. This invention provides a special con-
struction and arrangement of parts of a revolving stand
for exhibiting goode in conneoction with a canopy of net-
ting, which may be raised ahove or lowered around the
goods for their protection. Display wheels, on which
may be placed sectional shelves, are loosely held upon a
central standard, supported upon a suitable base, which
is either portable, with casters or rollers, or may be a
stationary fixture.

Piaxo Stoorn.—Charles O. Parsons,
Milwaukee, Wis. This is an inexpensive stool, which
is vertically adjustable, but which does away with the
ordinary screw, and has a revoluble seat, which may be
fastened at any desired height, so as not to be accident-
ally changed. In the central bore of the usual pillar is
a sleeve, in one side of which is a vertical row of holes,
either one of which may be engaged by the lower end of a
spring-pressed latch pivoted in a hollow shaft extending
vertically through the sleeve, the upper end of the latch
being connected with a horizontal push rod terminating
in a push button in the edge of the seat. The button is
to be pushed in when the seat is to be raised or lowered,
the latch entering the nearest hole when pressure on the
button is released.

RAzoR.—Carl R. Evertz; Brooklyn,
N.Y. This invention provides a razor stock with a de-
tachable blade, and means for making a quick and secure
connection of the blade with the stock or back piece, and
to permit the blade to be removed readily and safely for
interchange with similar blades. Itis designed to fur-
nish a set of blades with a single stock and handle,
so that a dull blade may be removed and replaced by a
sharp one.

Spoor, THREAD CABINET.—James W.
Hayden, Lewisport, Ky. This cabinet has a cloging lid
or cover, and may be of any size or shape, and within it
are cells, preferably arranged in transverse rows or clus-
ters, in which the spools are arranged in single columns,
to be -delivered therefrom by pulling a knob, which in
turn operates areleasing device. The invention covers
various novel details of construction and combinations of
parts.

WAacoN Box STrRAP.—Godfrey W.
Bauder, Sheldon, Iowa. This invention relates to that
variety of straps used to connect the floor and side pieces
of wagon boxes at the corners, and which are also adapted
to secure the end boards or gates in place. Its body por-
tion has parallel ribs forming a groove in which the end
gate may be held, while a flange overlaps the end of the
side of the wagon body, and another flange rests on its
top at the corner, the two flanges serving as braces.

LirTinG¢ DEVICE.—Willis L. Brown,
Lake Geneva, Wis. This device comprises a light frame,
preferably made of gas pipe, to a cross piece at the upper
end of which is pivoted a lever, the device being readily
set up and adjusted, and arranged for conveniently lifting
and supporting stoves, safes, and other heavy objects, for
setting or removing them. It may be readily folded up
in small space when not in use.

SHELLS FOR PLATED WARE, ETC.—
William McAusland, Taunton, Mass. Oval and oblong
shells for hollow plated ware are, according to this im-
provement, produced of ductile or plastic material by
first making a round, seamless shell, and then expanding
it to an oval or oblong by introducing successively sec-
tional former blocks of different size and shape, to be
expanded progressively by a tapering plug forced cen-
trally through. By this method not only metal shells
may be shaped, but also those of pasteboard, wood fiber,
rubber, and other materials.

GRAIN SCOURER.—Archibald P. Camp-
bell, Portage la Prairie, Canada. This scourer comprises
a revoluble perforated cylinder, the perforations adapted
to receive the grain and means for delivering grain into
the cylinder and removing it therefrom, while revolu-
ble brushes are held to impinge on opposite sides of the
cylinder shell. The perforations are slightly larger on
the inner side of the cylinderthan on the outside, and
the kernels of thegrain catch in the perforations and are
brushed, being thence dropped into a discharge spout.

MUuSICAL INSTRUMENT ATTACHMENT.
—William Leiner, Milwaukee, Wis. This is a simple
device for attachment to harps, zithers, etc., a sliding and
yieldingly supported bar above the strings of the instru-
ment carrying dampers adapted to contact with strings,
and mechaniam for shifting the relative positions of the
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dampers. It may be conveniently operated to change the
key, and is arranged to damp all the strings except those
in actual use, thus facilitating easy and nice playing.

RuB FLUTE.—Balilla Carpigiani,
Philadelphia, Pa. In a suitable base is held a row of
rods of different heights, preferably of wood, each rod
terminating in a socket, the sockets being connected to-
gether by a silken cord or other brace. Each socket has
a removable top section, by changing which the tones ot
the instrument are changed. The instrument is played
with gloved hands, the gloves being resined and drawn,
longitudinally along the rods, the long rods emitting rel-
atively deep tones and the short rods sharper tones.

Music BoaArD.—Harry S. Sharpe, Se-
attle, Washington. A series of connected bars is provided
with notation lines, and between the adjacent bars music
characters are adapted to be inserted, each having a rear-
wardly extending lug to hold the character in proper
position relative to the notation lines. The improvement
is designed to facilitate the teaching of music, permit-
ting of readily inserting or removing the music char-
acters as desired.

PENHOLDER DEsiaN.—Dent L. Ly-
dick, Quaker Oity, Ohio. This is a combined penholder
and paper cutter, whose lower stem portion is a tube,
while the upper portion represents a feather, having one
straight marginal edge.

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

NEW BOOKS AND PUBLICATIONS.,

THEORY OF STRUCTURES AND STRENGTH
OF MATERIALS. By Henry T. Bovey.
New York : John Vgiley & Sons. 1893.
Pp. xv, 817. Price $7.50.

The preface states that this work deals with that por-
tion of applied mechanics which has to do with the de-
gign of structures. It therefore will be found to develop
into a very full and exhaustive treatise on the strength of
material, truss and girder calculations, and all those
matters which are now acquiring such importance in the
architectural and engineering worlds, where the use of
iron and steel of known constants enables exact mathe-
matical calculations to be applied to the practical dimen-
sions of the sizes of the members of bridgesand buildings
of all kinds.

MANUEL THEORIQUE, INSTRUMENTAL ET
PRATIQUE D'ELECTROLOGIE MEDI-
CALE. Par G. Trouve. Paris: Oc-
tave Doin, editeur. 1893. Pp. xxii,
788. Price 8 francs.

Gastou Trouve is well known as a constructor of a wide
range of electrical apparatus. A great deal of his mate-
rial was invented for use in a medical application of elec-
tricity. The present work is largely devoted to his own
different apparatus, but notwithstanding that, his re-
searches and work have been so complete that it will be
found a very good treatise on the titular:smbject. A
bibliography is given,and numerous illustrations and
tables of data give value to the work.

ENGINE RooM CHAT. By Robert Grim-
shaw, M.E. New York: Practical
Publishing Company. 1893. Pp.
144. Price $1.

A very graphic presentment of the engineer’s difficul-
ties and the advices often given in a humorous or sar-
castic vein make this little work excellent reading. The
author is known as a very spirited writer, and in this
book he has made full draft upon his humorous powers.
The advice he gives is excellent, and it really seems as if
the presentment of his advicesin’ this humorous form
would make it a more suitable dose than when given in
more serious shape.

PHOTO-ENGRAVING. A practical treatise
on the production of printing blocks
by modern photographic methods.
By Carl Schraubstadter, Jr. 8vo.
Pp. 132, 60 engravings, cloth. Pub-
lis%ed by the author at 8t. Louis.
Price $3.

This book will fill a want long felt. for a treatise which
will enable an amateur or professional photographer to
make good printing blocks. Zinc etchingis by no means
an eagy process to work, and really requires practical in-
struction from a man in the business if the highest class
of work is to be attempted. With a book like Mr.
Schraubstadter’s it is.possible to make excellent engrav-
ings after a few weeks’ practice. The process of making
wet plate negatives is well described, and full details of
the preparation of the zinc, the etching and finishing are
given. Half tone work comes in for a share of attention,
though the subject is not as fully treated as it might be.
The simple and double washout processes, as well as the
swelled gelatine process, are also described. Altogether
the work is a very satisfactory addition to the literature
of the subject, which is by no means meager. It isa
book which will be well received by amateurs.

CoPY FOR PHOTO-ENGRAVING. By Carl
Schraubstadter, Jr. St. Louis, Mo.
24mo. Pp. 25, paper. Price 25c.

A valuable little work giving full information in regard
to the paper, pens, and ink which will obtain the best
results in the hands of the photo-engraver.

CATALOGUE OF AMERICAN LOCALITIES
OF MINERALS. By Edward Salis-
bury Dana. New York: John
Wiley & Sons. 1893. Pp. 51. Price $1.

This reprint of a very practical portion of Dana’s Min-
eralogy will doubtless be acceptable to many collectors,
egabling them to get the list of localities at a nominal
price.

WATERDALE RESEARCHES; OR, FRESH
LIGHT ON THE DYNAMIC ACTION AND
PONDEROSITY OF MATTER. By
‘“‘Waterdale.” London : Chapman &
Hall, Ltd. 1892. Pp. xvi, 293.

The author has addressed a special preface to his
American readers, Tle aim of the author, it seems, is
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the discovery of some result other than the hypothesis of
attraction to account for the gravitation of one body
toward another. This will indicate at once that the
book is of the inconoclastic type, and shows that the
author may be expected, in it, to remorselessly attack
modern scientific conceptions. He seems to have cov-
ered the ground at great length and after the conclusion
of his treatise favorsus with about 100 pages of appendix.

DOMESTIC SCIENCE. A book for use in
schools and for general reading.
(Second and revised edition.) By
James W. Talmage. Published by
George Q. Cannon & Sons Co. 1892,
Pp. 389.

‘We have gone through this little work emanating from
far-off Salt Lake City, and have been most pleasantly im-
pressed by the selection of topics and the judicious way
in which they are arranged and treated by the author.
He seems to have the talent of making a readable and
consecutive work from materials which normally are
considered of a somewhat disconnected natvre. From
what we have seen of it we feel strongly inclined to re-
commend it to the general reader.

THE CoAL TAR CoLoRs. With especial
reference to their injurious qualities
and the restriction of their use: a
sanitary and medico-legal investiga-
tion. By Theodore eyl. hila-
delphia : P. Blakiston, Son & Co.
1892. Pp. xii, 154. Price $1.50.

This interesting work touches upon. a subject of grow-
ing importance. The toxicology of the coal tar colors
has hitherto been rather neglected. The use of such
colors not only in textile fabrics, but in food and else-
where, makes it of unusual importance to understand
what their effects upon the human system are. This
work is done for us in Dr. Lethman’s translation of
Weyl's excellent treatise.

ELECTRICAL EXPERIMENTS. A manual
of instructive amusement. By G. E.
Bonney. London: Whittaker & Co.,
Paternoster Square, E. C. Pp. xvi,
252. Price 75 cents.

Much that is old, but for that reason none the less in-
teresting, appears in thisbook. The usual topics of mag-
netism, induction coil experiments, static electricity and
electrolysis are given, and the work will doubtless be of
considerable interest to amateurs. Many of the cuts will
be recognized as old friends, yet they are all pertinent to
the subject.

5~ Any of the above books may be purchased through
this office. Send for new book catalogue just pub-
lished. MunN & Co., 361 Broadway, New York.

SCIENTIFIC AMERICAN
BUILDING EDITION.
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‘TABLE OF CONTENTS.

1. Elegant plate in colors, showing an attractive dwell-
ing at Springfield, Mass. Floor plans and perspec-
tive elevations. Cost $9,750 complete. E. L.
Chesebro, architect, Springfield, Mass.

2. Plate in colors showing the residence of the Hon.
John J. Phelan, at Bridgeport, Conn. Two per-
spective views and floor plans. Mr. A. H. Beers,
architect, Bridgeport, Conn. An excellent design.
Cost $6,000 complete.

8. A dwelling at Springfield, Mass., erected at a cost of
$4,000 complete. Perspective views and floor
plans. Messrs. Granger & Morse, architects, Spring-
field, Mass. A model design.

A cottage erected near Brighton, Mass., ata cost of
$2,800. Floor plans, perspective view, etc. A. W.
Pease, architect.

4.

. Engravings and floor plans of a residence at Green-
wich, Conn. A beautiful design in the Colonial
style of architecture. Mr. W. S. Knowles, archi-
tect, New York.

A dwelling recently erected at Brookline Hills, Mass.,
at a cost of $5,300 complete. A picturesque de-
sign. Perspective elevation and floor plans.
Messrs. Shepley, Ruton & Cooidge, architects,
Boston.

Sketch of a tasteful design for a three-family cottage,
to cost about $4,500.

8. Plans and elvations of an English cottage of quaint
and pleasing design.

9. View of the Fifth Avenue Theater, New York. A
splendid example of modern architecture in the
style of the Italian Renaissance. Together with a
portrait and biographical sketch of FrancisH. Kim-
ball, architect, New York City.

10. Misscellaneous contents : Paving estimates.—World’s
Fair items.—Painting the World’s Fair buildings.—
Drawing instruments for colleges, etc., illustrated.—
A tasteful fireplace design, illustrated.—An improv-
ed steel spring hinge, illustrated.—Vegetable growth
in water mains.—American machinery in London.
—A foot radiator valve for hot water radiators, il-
lustrated.—New tin plate plant.—An improved fur-
nace, illustrated.—Cincinnati woodworking ma-
chinery.—An improved door hanger, illustrated.—
A big heater company.

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

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

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

*U. 8.” metal polish. Indianapolis. Samples free.
Shingle machinery. Trevor Mfg. Co., Lockport, N. Y.
Universal and Centrifugal Grinding Machines.
Pedrick & Ayer, Philadelphia, Pa.
Jessop’s steel has been in the market one hundred
years. Few tool makers not familiar with it.

Steel fingers hold and quickly grind drills true. “Ideal’*
Drill Grinder. T. Hall, 853 Broadway, New York.

The Improved Hydraulic Jacks, Punches, 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 174.

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

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

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

For Sale—Patent onimproved mine car. See illustrated
notice on page 180. For terms and particulars address
Homer Durand, Starkville, Col.

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

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

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

To Let—A suite of desirable offices, adjacent to the
Scientific American offices, to let at maderate terms.
Apply to Munun & 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—-New 5 horse power upright engine, 5 x 5/
cylinder and 30 x 5 ft. boiler, upright, new. All guaran-
teed. Spot cash, only $181. Wm. C. Codd, Baltir.iore, Md.

The best book for electricians and beginners in elec-
tricity is *“ Experimental Science,” by Geo. M. Hopkins.
By mail. $ ; 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.

For Sale—Electro-plating dynamos. Three 12 inch

Weston for silver or nickel, one 8 inch Weston for sil-
ver, and one American Giant No. 4. Address Crane &
Breed Mfg. Co., Cincinnati, Ohio.

¥ Send for new and complete catalogue of Scientific
and other Books for sale by Munn & Co., 361 Broadway,
New York. Freeaqn 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
givedate of paper and &)a,ge or number of question.

Inquiries not answered in reasonable time should

repeated ; correspondents will bear in mind that
gome answers require not a little research, and,
though we endeavor torelllaly to all either by letter
or in thig department, each must take his turn.

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

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

Books referred to promptly supplied on receipt of

rice.
Migerals sent for examination should be distinctly
marked or labeled. .

(4757) N. N. writes: I have an artesian
well 612 feet deep, 5 inches diameter, and flows 190 gal-
lons of water a minute. How much power can I get from
it, and in what way can I test the pressure of it with a
steam gauge? A. We should know the height that the ;
flow of water can be utilized for power, as well as the
quantity. You can reduce the area with a 2 or 8 inch
hole in a pipe cap and find the height of the jet. You
may also tap the side of the pipe for a gauge and close
the top for the total pressure. Can you give the vertical
height of the stream from the open pipe? With the water
that is flowing, if you can get 20 feet fall, you can realize
34 of a horse power.

(4758) R. V. De B. writes : It is proposed
to feed a reservoir from a lake situated on ahigher level.
The lay of the land is such that a canal with a slight but
continuous fall could be constructed from the lake to the
reservoir, the water in the canal running at the rate of say
one foot per second. Would there be any objection to the
construction of an open canal, 8 feet deep, on account
of the formation of ice in winter or from other causes ?
A. The question of climate should decide the matter
of an open water ditch. In-your climate slow-running
water is liable to freeze from 2 to 8 feet thick during the
coldest winters. If the reservoir is small, so that there is
necessity for constant flow through the ditch, it will be
at considerable risk to depend upon its supply during
prolonged cold weather. If the cost is not a bar, we re-
commend castiron pipe, or if within the range of size,
glazed tile pipe is cheap and serviceable where there is
no pressure.

4759) E. R. F. asks: If the air con-
tained in acylinder 8 inches long and 114 in diameter
is compressed into 14 of that space, with the pressure of
how many atmospheres would it rest on a square inch of
surface? If the same quantity of compressed air should
suddenly be released and escape from the cylinder
through a tube ¥4 of an inch in diameter, and in its pas-

sage through the tube. encounter a bullet weighing ¢

ounce, what force in pounds would it exert on the bullet,
and how far and with what force or penetrating power
would such a force drive it (the bullet) ? A. The pres.
sure as stated will be about 150 pounds per square inch,
depending upon absorption of the heat of compression
and leakage. The isothermal pressure=103 pounds=7
atmospheres. The adiabatic pressure=235 pounds=
16 atmospheres. If the air were let into the air gun at
the instant of compression, the pressure upon the bullet
would be about 200 pounds per square inch and would
eject the bullet with a velocity of about 500 feet per second,
having a range of from 100 to 200 yards, according to
smoothness and length of barrel and facility for giving
free vent of the compressed air to the barrel. The force
of impact would be that due to about 15 foot pounds.

(4760) W. K. M. asks: Has the process
of tempering aluminum been discovered y&t, and is it
possible to use it in the open air without fear of its tar-
nishing ? Also please state the comparative weight and
tensile strength of steel, copper, and aluminum. A. The
process of tempering aluminum has not been discovered,
except by alloying with other metals. It does not readily
tarnish in the open air. Aluminum, 26,000 pounds per
square inch tensile strength, weight 168 pounds per cubic
foot; copper, 30,000 to 33,000 pounds per square inch
tensile strength, weight 552 pounds per cubic foot ; steel,
70,000 to 90,000 pounds per square inch tensile strength,
weight 490 pounds per cubic foot. See a valuable treatise
on “Aluminum: 1ts Manufactuye, Properties, Alloys, and
Working,” by J. W, Richards, $5 mailed.

471) F. W. W. says: I have a few
hives of bees which I keep for pleasure. Ever since I
first had them, my extracted or strained honey has su-
gared or crystallized. This takes away its fine flavor, as
some of the sugar will not melt on being heated to the
boiling point of water. I have kept this honey ina warm
room, and have also tried a cold one without attaining
the desired result. The honey is extracted by removing
the caps of the cells and whirling the combs in a honey
extractor. My neighbor, who algo has a number of hives,
is troubled in the same manner. The honey was ex-
tracted in July. Do you know of any way of preventing
this crystallizing without detracting from the value of
the honey ? A. There is a possibility that your bees have
been feeding on sugar, which makes crystalline honey.
Otherwise the centrifugal extractor may carry too much
airgthrough it, evaporating part of the moisture. Try
moistening the air of the extracting room with steam
while the work is being done. A boiling pan of water
may answer the purpose.

(4762) C. &. C. asks: Will there be a

» gain (if so, how much ?) in mixing hot air (furnace gases)

with steam in working an ejector (pump) to lift cold
water on high lifts to prevent condensation of steam ?
‘What proportion of hot air would be most useful 7 A.
Hot air mixed with steam in an ejector is of but little or
no value, and without pressure decreases its working
power, and in any quantity nearly destroys its lifting
power. The power of an ejector to lift and force water
is in the property of steam to condense and disappear as
a vapor at the instant of imparting its velocity to the
water. Air mixed with the steam retains its gaseous
volume in the receiving nozzle of the ejector and occu-
pies the space that would otherwise be occupied by the
water jet. Air alone is of little value in a water
ejector. Will soon publish something on ejectors.

4763) W. C. R. asks: How can I count
the flaps of a small bird’s (sparrow) wings, and how may
I compute the area of a bird’s wingwhich is somewhat
irregular in form? A. You can only approximate the wing
vibrations of small birds by eye comparison with a wing
fitted to a vibrating mechanism with a variable power and
registering index. The area may be computed by sec-
tional divisions of a drawing to be made exactly of the
size and shape of the wing.

(4764) Subscriber asks: Can wood car-
bon be used instead of battery carbon in an arc light?
A. Wood carbon was the material used in producing the
electric arc by Sir Humphry Davy, but it is not as good
as the manufactured carbon made from powdered coke.
The old authorities used to recommend saturating it
with mercury to improve its conductivity. 2. Isthere
any way of changing heat direct into electricity ? A.
The nearest approach to the direct conversion of heat
into electricity is found in the thermo-electric battery.

(4765) H. @. asks: What explosive pow-
der when mixed with powdered magnesium will cause a
powerful instantaneous flash, suitable for photographic
purposes ? A. Magnesium powder, 6 ounces; potassium
chlorate, 12 ounces; antimony sulphide, 2 ounces ; 75 to
150 grains of the powder should be used.

Magnesiim .......o cevniiiannen ....40 per cent.
Permanganate of potasgium.........40 ¢
Peroxide of barium.............. ...20 ¢

(4766) A. D. M.—A good cement fomgi
luloid is made from 1 part shellac dissoived in 1 pardy
of spirits of camphor, and 8 to 4 parts of 90 per cent
alcohol. The cement should be applied warm, and the
broken parts securely held together until the solvent has
entirely evaporated.

(4767) G. M. R.--The designs for watch
works are made on an enlarged scale, generally ten times
the size, which makes the actual dimension expressed
with a decimal point one digit to the left. There is no
haphazard work in watch making or in the machinery
for producing the parts.

(4768) E. R. 8. asks: 1. What book is
there on friction, suitable for a young student, yet giving
practical calculations, such, for instance, as finding the
horse power required to keep an axle or shaft turning at
arequired speed (the dimensions of the shaft and its
weight being known)? A. We recommend Thurston’s
work on * Friction and Lost Work in Machinery,” $3,
mailed. Also our SUPPLEMENT, Nos. 572 to 576, for an
admirable series of articles on friction. 2. If the resist-
ance of the air is not taken into account, does the speed
with which an axle or shaft will revolve in its bearings
vary as the horse power applied ? A. Friction varies
with the speed, and relatively decreases in proportion to.
the increase of work in revolving machinery. 3. What
book is there, showing how to calculate an electric mo-
tor to produce a certain horse power ? A. Dynamo cal-
culations are given in Sloane’s * Arithmetic of -Elec-
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tricity,” $1 by mail. Multiply the desired horse power
by 746, divide by the potential difference at your disposal.
This gives you the amperage. Then calculate on the
lines of a dynamo of similar factors.

(4769) R.—No one has the right tomake

a patented article for his own use without consent of the
patentee.

4770) O. M. W. writes: I have built a
small electric machine, windings and pattern after the 8
light dynamo described in the SCIENTIFIC AMERICAN,
except size; armature 8}4 inches long, 2 3-16 inches in
diameter; magnet waists oval, 1 X2 inches; 4 incheslong,
magnet coils 18 wire gauge; armature No. 20; 16 commu-
tator bars; each armature coil six turns per layer, two
layers deep. As a motor it seems to be a success, but as
a dynamo a complete failure; can only get acurrentof
seven-tenths ampere up to 1800 revolutions, above that
speed less. What is the trouble ? What sized wire and
what manner of winding can I get the largest amperage
as a dynamo, using very soft cast iron magnet or very
soft forged iron magnets? Magnets and armature
size as above. A. The iron used in a field magnet
should always be as soft as possible. If the iron in your
magnet is hard, it accounts for your failure. With
No. 18 wire on the field magnet you should use
i your machine as a series wound machine. If you find
the resistance is too great with the two arms of the mag-
net in series, you can put these in parallel. If you de-
sire to use the machine as a shunt wound machine, the
resistance of the field magnet 1s not great enough. Proba-
bly the winding of the field magnet for a shunt machine
should be of No. 22, or possibly No. 24 wire.

(4771) W. H. D. writes: I want toknow
about the resistance necessary for a 1g horse power mo-
tor when running it with fan on a 500 volt T. H. street
railway circuit, with amperage bearing as high as 240.
You will do me akind favor by letting me know through
your valuable paper how many ohms resistance it will
take. A. An electrical horse power is 746 watts. A
watt is an ampere multiplied into a volt. The current
in amperes equals the electromotive force divided by the
resistance. You have an electromotive force of 500 volts;
for 14 horse power you require 93 watts. You will there-
fore need about 5 amperes of current, and a consequence
your machine will need to have a resistance of 100 ohms.

(4772) W. A. 8. writes: I have been try-
ing to smelt tin cans, tin clippings, and all kinds of
rough iron scrap, in a common straight cupola such as all
foundries use, and have been unable to get any iron.
There is a great quantity of slag, which is very thick and
tough, and in a short time fills the tuyere holes and won’t
let any wind through. We have not used anything for

ux. A. You cannot run down wrought iron scrap in a
cupola. It should be piled in masses of 100 pounds or
more, heated in a reverberatory furnace and welded with
a power hammer. The tin scrap may be used in small
quantities with cast iron in the cupola.

4773) C. E. B. asks how big a space he
needs for the gas in a gas engine with a cylinder 114
inches in diameter and a stroke of &l4 inches, also how
big space he requires for the compressjon of the air. A.
A compression gas engine uses about1 part of gas to 7 or
8 of air. We think you will find it extremely difficult to
operate an engine of the size given. The space for the
gas and air varies with the system upon which you pro-
pose to run a motor. If you are running it without wash-
ing out the cylinder with air before each explosion, you
will need a space twice as large as that required for the
combustible mixture. If, however, you wash the cylin-
der out, the space for gas and air need be only large enough
to contain the combustible mixture when compressed.

474) M. T. B.—Your proposed im-
provement in telescopes would have no value, as the
defects of each telescope and mirror would be multiplied;
furthermore, each reflection and each refraction of the
lightabsorbs an appreciable quantity, so that your tele-
scope would lack in illumination as well as defining
power.

4775) W. M. C.—() First select a clean
perfectly fitting cork for each bottle.. Then melt your
salve and pour it into the bottles from a vessel provided
with a spout, taking care in doing 8o not to allow any of
the grease to touch the inside surface of the neck. ()
There is nothing dangerous in the use of the inhalations
recommended to you for the asthma. (3) You will find a
valuable article on the ‘ Etiology and Cure of Asthma™
in SCIENTIFIC AMERICAN SUPPLEMENT, No. 589. Price
10 cents.

(476) E. F. S. writes: I was in a store
the other day, and saw a clerk take a cotton string about
six or eight inches long (common wrapping twine) and
stick it to a glass showcase on the inside with a piece of
wet paper across the middle and let both ends hang down
alike, but opposite each other, from the round side of the
showcase. Then he rubbed the back of his hand on the
Noutside of the glass, and the strings began to move back-
ward and forward until the one nearest the hand hit the
glass and stuck to it; the other end stood out the other
way, and became rigid. Some said that it was electricity,
and some magnetism. Please tell us what it was. A. The
results which you describe are probably due to frictional
electricity generated by rubbing the glass with the hand.

477 A. A. asks what size wire to wind
the four cores of a small shunt wound dynamo, the cores
of which are 4 inches by 2 inches by 7§ inch. I wish to
wind these with such wire ag will, when wound to about
5-16 inch thick all over, permit about 1 ampere of
current only to pass through the coils. The armature
is 2 inches by 4 inches, wound with No. 20 wire, with
which I expect to get 4 amperes and 50 volts. A. You
will need about 1,000 feet of No. 27 wire for your field
magnet.

4778) T. B. writes: I have a magnet
that I wish to wind to obtain best results. The size of the
cores is 2 inches long and 5-16 inch in diameter.. What
size and quantity of wire shall I wind on bobbins? A.
'Wind each core of your magnet until the thickmess of
your wire equals the thickness of the core. If you in-
tend to use the'magnet for local work, No. 24 magnet
wire would be the best size for the winding.

(4779) G. A. G. asks : How far will the
electricity now in use on the electric street railways jump
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from one trolley wire to the other, supposing the wires to
be cut, and how far would the electricity jump, supposing
I extended an additional wire from the trolley wire
toward the ground or rail ? A. The current on a trolley
will not jump across a space until the wires are first
placed in contact and then separated so as to form an
arc. When the wires are touched and separated, an arc
" of probably two or three inches might be produced.

(4780) G. T. W. asks: Are there two
kinds of electricity ? How are the batteries made they
use on railroads for telegraphy? They are not gravity
‘Dbatteries. They look white, as if made of some kind of
salt. A. The idea of two kinds of electricity was ex-

" ploded long since, although they are sometimes spoken
of now as positive and negativeelectricity. The batteries
to which you refer are probably the Edison Lalande bat-
teries. You will find a description of this battery in Sup-
PLEMENT, No. 792.

(4781) C. M. asks: 1. Regarding the
speed of electricity, how fast does it travel through or
over a cable? A. The speed of electricity varies greatly
under different circumstances. In the Atlantic cable it
is very much retarded, so that it requires two or three
seconds to send a signal. The speed of electricity under
the most favorable circnmstances is about the same as
that of light, viz., 185,000 miles per second. 2. Can
water be compressed ? A. Water can be slighily com-
pressed.

(4782) J. B. asks: What pressure of
steam is carried on the boilers of passenger steamers
on the ocean, using triple and quadruple expansion con-
densing engines ? A. Steam pressures on boilers of large
ocean steamers is 125 to 180 pounds per square inch.

4783) P. & M. ask: What link in a
moving train of 20 cars has the most weight on it ? Please
answer in order to settle a wager. A. 'The first link.

(4784) A. W. B. asks the method used
in adjusting thecork used in making the joints of cer-
tain wood wind instruments, as the clarinet, flute, and
others. A. The corks for flutes, clarinets, and other
instruments are cut by means of thin tubular cutters.
They are secured to the joint of the instrument by means
of bichromatized glue or marine glue.

(4785) H. W. R. asks: 1. For recipe for
the most durable whitewash for trees. Also for wood
fences, if different. A. For a durable whitewash for
trees and fences, 1 bushel best white lime, slaked in
boiling water. Add to the cream 4 pounds sulphate of
zine and 2 pounds common salt dissolved in water. Make
the mixture thin enough to use with the brush. If a
light brown color is required, add alittle hydraulic ce-
ment, ocher for yellow and Venetian red for pink orred.
2. How can we best make cinders from our boilers avail-
able for durable walks? If to be mixed with cement,
what kind of cement and in what proportion ? A. For
walks of cinders and ashes use one part of hydraulic ce-
ment to equal parts of sifted cinders and fine ashes or
sand. Lay coarse cinders on the bottom, roll or ram
hard and finish with the cement mixture from one to two
inches think, as you can afford.

(4786) W. J. M. asks: What government
holds the fastest cruiser and the highest speed attained
by the same for certain length of time? A.The Argen-
tine government, 22 knots, six hours.

Replies to Engquiries.

The following replies relate to enquiries published in
the SCIENTIFIC AMERICAN, and to the numbers therein
given.

(4687) Answering No. 4687, the method
of winding Thomson-Houston spherical armatures is as
follows : Two shellsof cast iron form heads, iron bridges
are put from one head to the other and®these wound with
iron wire, forming an oblate spheroid. An insulating
covering is put on and the surface divided into six sec-
tions by wooden pegs. Beginning at end of shaft oppo-
gite from the armature, one half of No. 1 coil is wound
in sections opposite one another. Armature is turned
next 120° and 14 of No. 2 coil wound. Turn 120° and
wind whole of No. 8 coil. Tnrn 120° and wind remainder
of No. 1. Turn 120° and wind remainder of No. 2. Con-
nect all of inside ends together and carry outside ends to
commutator segments. A 9'6 A. 1250 V. dynamo of this
make has 10 ohms No. 7 B. and 8. wire on field magnets
and{12,075 feet No. 12 B. and S. on armature, the resist-
ance of the coils averaging about 1325 ohms, two always
being in series. Such an farmature weighs about 520
pounds. J. G. (4693) will, I think, find that article he
refers to in the Electrical World. 1t was published in
1889 or thereabout, in the early part of the year.—C.
M. D.

TO INVENTORS,

Anexperience of forty-four years, and the preparation
of more than one hundred thousand applieations 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 eonducting the business. Address
MUNN & CO., office SCIENTIFIC AMERICAN, 361 Broad-
way, New York.

———

INDEX OF INVENTIONS

For which Letters Patent ot the

United States were Granted

March 14, 1893,
AND EACH BEARING THAT DATE.

[Seenoteatend of list about copies of these patents.]

Schmid &

Acid, monosulpho-dioxynaphthoic,
Paganini

Air compressor, C. F. Fogg. .

Air beating furnace, R. . Kent. .

Alarm device, pneumatic. S. P. Hasey.

Arm and bhand, artificial, W, L. Minzey... 493,440

Armature connection for dynamo-electric ma-
chines, G. A. Rolli oooeee 493,447

ollins.
Armatllxlre, dynamo-elect:

Armature for dynamo-electric machines or elec-
trlc motors and balancing same, balanced, G. S.

se
Atomizer, P. J. McElIroy.........
Bagasse bumer, E. H. Robeson.
Bagguge carrier, Barry & Lahlll
Bale tie machine, C. 0. M

Bed head sup by
Bed, spring, (3)0 S. .
Bed, spring. O. S.

Beds, %iJusfable ventllatlng canopy frame for,

TIa.
Beedhive, L. A. Aspinwall.
Beer cooler, R. Ledig..
Belt shifting apparatus. 'F. H. Richards....
Bit. See Bridle bit. Mortising bit.
Bltuman\lS rock, apparatus for disintegrating, B. p

Ha,
Boat. See Submarine boat.
Boiler feeder, automatic, F. M. Ashley............
Boiler tube, tubular, W. Eaves .
Bookbinding, J. P. Brennan...................
Book covering machine, Lovell & Bredenberg
Book stapling machine, F. P. Rosbat
Box. See Packing box. Tooth
Box banding implement, T. G.
Bracket. See Shelf bracket.
Brake. See Car brake.
Brandy mash and composltion for same, maklng,

owder box.
arding......... oo

Gasoline
Hydrocarbon burner. Vapor burner.
Butter printer, A. H. Reid
Button, link cuff, W. Ballou.
Cable grlp, S.A. &O. Kneedl
Cable g“tl,) J. 8. Patten..
coating machine, D. M g
Cameras, ground-glass adjuster for,
Shakespeare, Jr.......ccooieiiiiieipeiennnnneeeens 4
Can body forming machine, R. D Hume .

Cane and stool, combined, J. A. Nixon. 493,285
Cap making machine, H. Schaake.. 93,5
Car brake, G. J. Ferguson........ 493,491
Car buffer and end sill, J. Timms. 493,311
Car coupling, H. D. Clark........ 493,481
Car coupling, F. M. Cox.......... 493,251
Car couplin, 2, Hinchman & Hille 493,268
Car coupling, C. W. Hi 493 402
Car coupling, J H. Ta]pey 493,534
Car, dum pin g A. Trapp . 493,31
Car heater," W. Rodgers. . . 493,388
Car heating apélaratus, J.F. . 493,
Car mover, S. C. Chase................... 493,616

Car, non-tel escolglc railway, J. E. Page.
Car replacer, J. N. Stein.......
Car, street, G. B. Bolton
Carding englne, revolvi ﬂat 0 L.Owen.
Carpet fastener, N. M. Harrison...................
Carrlai’zres, slei‘gh runner attachment for baby, W.
ALTANL. . ovieiiieeeieiiinneeiteeeneeneeeennnns
Carrier. See Baggage carrier.
Cash indicator, . Smith..
Cash register, w. K. Nichols. .
Cash register and indicator, Bailey
Cement, compound for retarding the setting of,
E. A. Bronson
Chair.” See Dental chair.
Chair and brace, combined, C. H. Read
Checkrein, A. W. Cox

Checkrein’ attachment, 'J. Perki 493 515
Chimney tog revolving, Iwan & R 3,
Chronograph, personal-equation, L. D. Well 493,346
Chuck, Hoggson & Bement 493,562
Churn, J. M. 'l‘edlock 493,
Churn power,C. W . 493,288
Cigar morstener, A. Alford 493,347
Cigar mould, J. Prentice. 493,292
Cigarette mouthpieces,

Clamp See Floor clamp. Loom warp clam

Cleaner See Dish cleaner. Flue cleaner. Grain

Clothes drier, A .M. McLer ) ¢ 3,596
Clothes pin, movable, W C Popplewell 493,516
Clutch, friction, Wells & Tidmarsh. ...... L 493508
Coal moving apparatus, E. D J ohnston 493,272
Coffee roasting apparatus, H. Trillich.. 493,606
Coin receiving apparatus, C. C. Clawson 493.544
Collar coupling, breast, R. C. T 3,311

Collar fastener, horse, A T.
Collar, horse, H. W. HOSS.......... I
Combination lock, J. W Este 493,
Commutator for dynamo-electnc machines and
constructing same, A. W. Meston.............. 493,430
Cooler. See Beer cooler.
Copying press, H. M. Hoy
Couplin f See Car coupling.
Thill coupling.
Cresting, ro0f, G. M. VanCe.......ceovvienireerennns 4
Crupper, Baker & Dorls .
Cultivator, B. F. Coo
Cut-out and lightmng arrester, combined, E. F.

Collar coupling.

Hammarstrom .......cocveeieieieerenesecesaaannns ,380
Cut-out, multiple terminal, L. P. Bonebrake...... 493,328
Cut%gr See Fabric or paper cutter. Vine cut-
Damper for household stoves, A. Flechtner....... 493,580
Damper, furnace pipe. F. S. Lang.......... .. 493,363
Damper, stove a . 493,548
Dental chair, % Gomt . 493319
Dental engine attachment Peck & Allshous 493,289
Dental work, electric motor for, J. Keller 493,431
Desk adjustable, C. M. Childs 493 480

Eer See Post hole digg
D|s butter, I.. B rd
Dish _cleaner, R. G

493,326
493,261
Drsglay shelf and carpet elev:

......................... 493,542
Doar check, W. H. McCoy.. 493 442
Door frames, settmggauge for, R. Steedman. 493,566

Draught and advertising coupon, combined de-

mand, G. H. Drew.. ............cccoiiien ceeenns 493,619
Draught attachment sprlng, H. Barber 193,
Draught device, sprm . J. Blanke. 493,240
Draught equallzer, . W 1liams. %

Draw bar, G: D. Wax dley
Drier. Sée Clothes drier.
Drilling machine, A. Betts.......covvvviiieneecanes

493,471

Dry closet system, F. G. Ward.. 493,320
Dust collector, E. W. Hoover. . 493,504
Dust collector, H. Seck........ . 493565
Dye, blackish-blue azo, J. Schmid . 493,563
Dye from alpha oxyuvitic acid, B. R Selfert 493,413
Dye, gra, Iy‘ black tetrazo, J. Schmid. . . 493,564
Dye, pink, H. Boedeker. .. . 493,241
Dye, red, Gnehm & Schmid . 493,583
Dyeing black, C. F. X. Noroy . 493,286

Eaves trough W.S. Harris..
Electric controlling device, T.
Electric light bracket base, J. T. Robb.....
Electric machine, dynamo, E. Thomson
Electric motor switch, M. lmmlsch
Electric search hght ‘K. M. Hunter..
Electric switch, W. Bossert..
Electric switch, A. M Coyle..
Electric swntch A. Stromherg .o
Elevating mechanism, hydraulic, T -
Elevator controlling devme, A. & F. E. Turner... 493,607
Elevato&' shafts, safety device for, A. D. Cay-

AL L
Embroidering machine, E. & R. (‘ornelg
Emulsion and makmgt'hesame, arnard. .
Engine. See Carding engine. Locomotlve en-

gine. Steam engine. Traction en,
Exesrc]llsmg and strength testing macl 1ne,L R.

C
Extractor. See Stump extractor.
‘abric or paper cutter, G. A. Burba
Fastening device, M. Frisen.......
F'eedwater purifier and heater, L.

nk

feeding house, hog, P. E. E: 493,355
Fence, W. P. Sharp 493,527
Fence, C. C 493,458
fender. See Plow fe:
rifth wheel, J. S. Young. 493,324
Rile, bill, C. H. ” Kilmer.. 433

Fire escape, Beck & Lev1tt
tire escape, V. H. Felt.....
Fire escape, Murragt& Scott .

fire escape, C urtevant. 493,391
Firearm, D. Conner...... 493,352
loor clamp, M. Lut en.. 493,506
floor, fireproof, C. F . Tern 493,568
flue cleaner, boiler, CE Poor et al .. 493
rluid dlstributer W.S. Barnard. . .. 493,611
Flush tank, J. T. McDonongh €8 Al vnvenennroennenss 493,281

‘olding seat for schools, theaters, etc., W.

Shr . 498,459
Folding table, T & H A Can’ 493,479
Fratt pacnoter %."c‘uw stodc " 683

gatherer, L. Olmsted......... Ry
Furnace. See Alr heating furnace

Game apparatus, coin-controlled, W. Boardman.. 493,39%
Gasoline burner, Williams & Cummer............... 493,540
Gate. See Railway gate.
Gate, E. Cahill

Glassware a&)paratns for the manufacture of, H.
Schulze-Berge.......cocovviee vovenn sovnreecennns 4
Glove fastening, C. A. Pfennin, .
Governor, steam engine, J. W.
Grain cleaner or oat sifting machine, 'N. B. ng-
Grain cleaning machine, T. A. Seip.
Grain secouring machine, D. K. Sibley . &
Grinding, crushing, or disintegrating grain, etc.,

machine for, S. Straker. . 493,531
Gun, multicharge, G. J. Hilder .. 493,
Hansom doors, devrce for opening, C. J Rlshcr 493,620
Harrow, T.J. Mann................ ... . 493,

Harrow attachment J. R. Storie..

Harvester, self—binding, . 0. Sto 493,530
Harvesti husklng and’ separating machines,

roller for corn, C. H. Tayior . 493,453
Hatstand, O. 8. & E. F. Conkhn . 493,248
Hatc h plate moving device, A. McDougali. . 493,282
Hay loader, T. J. Snyder......ccooieuueenen . 493,
Hay sling, W. .

. Louden
Hay stacker A.M. Corbi
Head rest, W, 0. C

eated vessel, electrleally, J.V
ter. See ter.

,lng apparatus, H. J.

ttles
h kSee Snap hook. Whiiﬂetree hook. Wire
00
Horse power, Terrell & Frasier..............ccee... 493
Hose cou lin 8, mannfactnre of, E. L. Townsend 493,316

370

House ‘eedin,

Hub attachment W eel. J . '1. Bressler. 493,474
E[ydrocarbon burner, W. L. Miller.. 493,556
Index, J. F. Laning............... 493,552

Indicator. See Cash indicator.
ector, steam and air, S. arle. 493,257
nsect powder distributer, A. Ho 493,687
nsulator pin, F. M. Locke 493,434

Jack. See Lifting jack.
Journal boxes, means for sug}porting, J. F. Hey.. 493,499
Knitting machine, circular, E. R. Branso 493,575
Ladder, fire, J. M. Wallace 493,345
Lamp, J. =, Purdy. 493,341
Lamp, electric are, 493,
Lamp socket, Ball & Metzger. 493,
Lamp support electric, J. R Protzman. 493,446
Jamp sup})orter, electric, . G. De Witt. 493,518
Lantern Funck 93,495
Lap ring, G. Bobb.. 493,543
Last block fastener, G. E. Belcher S
Lawn sprinkler, G. H. Thoma............00. 493,312

Lifting jack, ciuick-return, Mead & Johnson
Light.” See Electric search light.

Lightning arrester, E. Thomson.,
Loading apparatus, J. H. Runyan:
,JOadm device, wagon, A. Psota.
Lock. e Combination lock.
Locomotive, electrlc, T. A. Edison
LLocomotive e J. Richards..
Loom picker stuck 5 Johnson. .
Loom warp clamp, J. F. Kieswetter
Lubricator, F. Brunbauer..........
Mantel, A. W. Ho

Metal plates, machine for cleaning, 8. A. Sague..
Metal ribbons and strips, apparatus for edglng,
. E. Procunier .
Metals, electro—delpositmg, O. Lugo
Mill. See Gig mill. Stamping mill.
Mining machine, M.

itering machine,
Mitering machine, W. R. F
Mould. See Cigar mould.
Mop wringer, M. E. Prescott
Mortising bit, L. O. Orton..
Mortising machine, 8. J. Hicl
Motion, apparatus for transmitting, J. Hun!
Motor. See Water motor.

Mower grass box, lawn, J. F. Braun
Nautical signal, McGregor & Perry
Nozzle, exhaust Mertshelmer
Nut lock, E. L. A
Ornamentatlon F. Schma
Packing box, Cohen & Gaskill.
Pal;rgigng fabric materials, mac!

493,
Paper bag 493,624
Paper hoard drylng apparatus, 493,
Pencil, A.J. Arthur.......... 493,464

Photographs of movm
hibiting, T. A. E
Pianoforte mute, F W H

Piano hammer covering machine, M. Koeniges o
Pill holding and dipping apparatus, A. D. Sge:fzrgs 493,604
afety

Pin. See Clothes pin.

. pin,
Pipe Bee Tobacco pi J)

Pipe covering, Edwards & Blackladge
Plant protector, L. Gruetzmacher..
Planter, check row corn, J. B. Jarmin
Plow, A. M. Ch:
Plow fender, M. L. Adams.
Plow shovel, J. I, Shultz..
Post hole dig er, 3. Tipton.,..... ]
Power. See Churn power. Horse power.
Power .transmittmg and stopping device, J. H.

«nsulator pin.

.............................................. 493,457

War
Press. See Copying press.
Protector. See Plant protector.

Pulley, split, G. D. 493,523
Pump, foot valve, J H. Gibson 493,378
Pump plunger, A. D. Cook..... 493,24
Punch, check, L. L. Driggs..
R.a.diator.J H. Hutchinson .
Railway conduit and contact, electric, Davis &
Huntington.....ooeiiieiiiieeseeersonceesncanes .. 493,618
Railway elevated cable, W. R. Heylmun. . 500

Railway express robberies, means for p:

ing, Schmid & Kinkel
Railway gate, E. Currier.
Railway system, electric,
Railway tie, metal, F‘itzhugh & Babt
Railway torpedo slgnal H. F. Clark..
Railways and shlppers alzamst loss

means for securu%g Mockridge 493,595
Ratchet wrench, M Killinger . 493,213
Reel attachment, E. Reynolds.. 493,518
Reflector and bracket, lamp, W. 8. Nevi 493,

Refrigerator, J. L. & itz Gerad........
Refrigerator, P. J. Vanderlinda..
,R.efrl%erator building, A. I. Dexter.
Regist See Cash register.
Regulator. See Watch regulator.
Rein holder, A. Rosenthal..........cccovvvnnnnnn. ..
Retort lid catch or lock J P. Clark.
Rice, polishing, J. M
Ring. See Lap rin
afety pin, D. H.
ash fastener, E. & H S. Ensminger
ash fastener, M. Posz....... ..... . 493,291
aw filing deyice, M. J. Page.. .
Sawmill carrlaee, W 8. Dodge..
aw swage, 8. U. Lockwood......
aw tooth hoider, insertlble A. Krieger.
cale and bristle detaching machine, J . Tobin
cale, automatic grain, M. B. Lloyd..
craper,
crew, jack, C. Johnson
icrew, wood, Herzberg & Norman. . .
Lea% fol: agricultural machines or vehicles, G.
ANKS. .. veeiieiieei it .
Sewing machine bobbin, C. E. Wilkircson.
Sewliln%]machme hemstitchmg attachment, M. E.

Sewing machine needle, S. M. Creteau.
Sew‘r‘ng rgachme thread’ controlling devme,
00

Shears, O. Steinen. .
Shelf bracket, T. Corscaden.........
Sign;:l ]See Nautical signal. Railway torpe o
mal
Signal valve for pneumatic signals, H. R. Mason.. 493,438
Signaling a]}garatus, train, H. R. Mason..
Snap hook ROBS...coouniniiienanes

Sodawater apparatus, J. B. Herron (r)
Soldering machine, J. A. Steward...........
Sorting and separating loose sabstances int
ous grades of fineness, machmery for,J M.
Rishworth et al.
Spoke washer, whee .
Spring. See Watchease sprmg
Spring forming machine, O. S. & W. 8. Foster.
Sprinkler. See Lawn sprinkler.

Stamp, ore, J. W. Marshall.. 493,385
Stamp, registering or counti ‘-
rls ) o T . 493,498
‘{Jlnﬁ mill, ore, J. W. Marshall vees 494,384
tan t stand.

team engine, G A Covyeow
till, N. W. Condict, Jr.......
tool piano, C. W. Munz.......iiene
Store service ap{’aratus, J. H. Goodfellow
Stove, C.

!tove for smoothmg irons, gas heating, H. Strass-

. 493,250

. 493,247

.. 493,441
493

tnmp extractor, B. Mattress

463 | Wire hook, G. Kingston

lubmarine boat, J. R. Haydon. . 493,266
sa irigating hasi, J, H. Morcison ]
alpendl 67128, My M. WOO. 0000r0rerrrrensssss 403,450
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Switch‘.; hSee Electric switch. Electric motor
switc
Syrln ge, C. A. Kenner.........oooevvvveiinnnnnnnnnn. 493,591

Table. See Kolding table.
‘Tables, adjustable suppcrt for bracket, J. N. Tif-

tany
Tag machine, W. M. Little..
Tank. See Flush tank.

Telegraph relay, S.P. F‘reir

Telegraph, signaling, W. E
Te! ephone, acoustic, T. B. 297
Telephone ear attachment G. M 245
Telephone index, 8. L. Shaffer........... 493,304
Telethermometer. Norton & Hoﬂ’man 493,558
Thermostat, T. W. Shepherd........ 493601
Thill coupling, C. Andrew ...... 493,462
Thill couplmg, Rideout & Merritt. 493,387
Thill support, W. E. Derric! 493,487
Thrashers, folding straw carrier for, G. W. Par-

BOTIB .. vevinessvnnessaeesonnesennnesnsnseecnnnnnnses 493,368
’I‘hrash ng machine band cutter and feeder, G.

W. PAISODB. .. cuiiutiarens coveenuiiuisnniensnses 493,367
Thrashing machine hundle feeder, F Robertson. 483296

cket holder, G. J. BOTRStIOm. .........cuuevrnens .. 493473

T cke holder, Moore & Wlllett .................... 93,
T See Railway tie.
T 1l iluminatmdg J.Jacobs......coveeiinnninna
Tile' machine,

%e or gutter, W. Ludowici..

4
Tiles, apparatus for ornamenting architectura]

Tire, pneumatic, C. E. Du ea
Tire, pneumatic, C. M. Li e
Tobacco, machine for applymg labels to plug, D.
J. Burr...................0 . ... 493,476
Tobacco pipe, C. S Bailey.. . 493,325
Tongue support, H. Barber.
Tooth, artificial, J. M. Twi
Tooth powder boy, W. A,
Torpedo holder, E. P. Tur:
Toy microscope H E.§
Trace fastener, J. H. Gibson
Traction engine. H. C. ]
Transferring or stencilin,
other material, apparatus
'I‘ricycle L. Kurtz..........
Trough. See Eaves trough.
Trunk fastening, F. N. Violet.
Tube. See Boiler tube.
:‘ube bending machine, A, Stirlin
T
T

['ube for viscous substances, D.

[ype distributing machlnery J. Hooker 493,270
ype setting machine, A kuckmich 493,448
'ypewriting machine, A. Davndson 93,252
Typewriting machine, A. I)ensmore 493,254, 493,255
’Iy pewriting machine guide shield R.E. Hooper. 493,503
rinal bowl P.J. Madden.........ceovviiiieernnnnns 8
Valve for air. brakes. quick-release, H. R. Mason.. 496 436
Valve, packingless, F. 567

torar.
Vapor burner, 1llumlnatlmz, A. Prie

493,293
Vehicle, Capwell & Fuller. 493,614
Vehicle side guard, F.O. Blackwell ... . 493,327
Vehicle steering device, F. K. Degenhardt. 493,354
Vehicle step. J. A. Alexander..... . 493,373
Vehicle wheel, M. R. Wo]cott . 493,419
Velocipede saddle, E. Petrini.. . 493,
Vending machine, J. W. Crites. . . 493,617
Ventilator, J. G. Lucas. ...... 493,407
Ventilator, L. Robinson.. 493,295
Ventilator, J. B. Weis ... 493,321
Vine cutter, J. H. W heeler. 322
Vise, M. T. Henson. . ..... 493,625
Vise, bench, M. G. Lewis. 493,364
Vitreous wares, omamentmg, F. Schmalz 498’,449
Wagon, dumping, O. R. Becker.............c.ccceeeus 493,
‘Washer. See Spoke washer.

ashing machine, P. H. Lambach....... Ceeeeenes . 493,335

Watchcase spring, N. J. Felix..... ,260
Watch regulator, W. M Matheson . 493,508
Watch, stem-winding, D. Gruen. 493,584
Water column safetg M.. Ashley 493,
Water motor, J. T 00 493,569
Water wheel, 8. L. Berry 493,239
Watering device, stock, A. 493,418
‘Well tubing, machine for ralsin

433,392

Whip socket, R.&J Falkenrath
Wind wheel, B. J. Sykes.
Winding machine, cop, C

Wire stretcher, G. P. Kid
Wrench. See Ratchet wre
Wringer. See Mop wrimzer
Yoke, neck, W. H. Holt..

DESIGNS.

Box, H. J. Burnworth
Calendar case, Brumb,
Curtain pole bracket,
Dividers, fork for, H. Fasser......
Fur collars, head for B. Cohen
Gimp, C. E Hertlein....................

Glass dish, ornamental, T. Sigieton, Jr..
Glass vessels, ornamentation of, B. Davies.
Heel ar sole plate, G. J. Davison..
Ice mould, J. A. Smi

191338
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Lace fabric, E Cope...... 22,282
Last, lap, H. L. Heine.. 22,289
Paper knife, W. E. Allen. 2,218
Picture or analogous fram 2,292
Rope hook, W. 22,293
Ru W. T. Smith 22,285
’fastener, G. B. 22,288
Sld ng plate, P. A Deslaurle 22,201
Stay, dress, D. 22,283
Toy money safe, M. J. Bhim 22,291
TRADE MARKS.
Bicycles, Kenyon Bicycle Manufacturing Com-

PADY.. . iireesnennnrineensioenseenn .. 22,661
Biscuit and crackers, L. A. (xoudy . 22,634
Boots and shoes, N. F. T'ucker.. . 22,629
Cathartic, Eli Lilly & Company . 22,650
Coffee, J. Aparicio & Co . 22,635
Ooﬂ’ee and spices, Wheeling Coffee and Splce "Com- 22,65
Complexron powder, Tetlow Manufacturing Com-

PADY. eeeeerinnnreeeeirsnnnceeetinmeeesiinneesee son X
Composition for cleaning wood marble, tilings,

ceilings, etc ., C. J. Jorgensen 665
Confections, H. Williamson... . 22,632
Corn in thé form of flake: es, a/

from, Indianapolis Hominy Mills 22,637
Corsets, H. B. Cla in Company 22,628
Disinfectant, H. Platt.. 22,653
Drilling, Minot. Hooper &G 22,630
Engraving plates for makin,

Bell et al. .......... 22,660
Gum, chewing, 22,633
Hair dressing, M. T. Hickey. 22,646
Hams, bacon, and shoulders, Swift & Company.... 22,638
Lace pins, scarf pins, studs, ear drops, and similar -

articles, R. L. Moorhead Lo . ,627
Lotions for remedial purposes, D. A. Bowker...... 2,646
Medicinal plasters, G. M. Dorrance.................. 22,652
Medicines and remedies, homeo;lxathic and other,

uunson 8 Homeopathic Family Medicine Com-
Metal and antifriction journal bearings, Babbltt

CHIertz & SOM.....uiinniiiiiiiiiiiiiiiaa
Mineral water and beverages into which it enters

as a constituent, Waukesha Hygeia Mineral

Springs Company ................................. ,643
0il, ubricating, Reliance Manutacturing Com- 2
Oysters, W. L. Ellis & Co 22,

Paints, stains, varnishes, and similar artlcles,
Harrison Bros &Co.....oovviniiiiiniaaainnnns 22,656
Pork products, pig. McDoweli Packing Company.. 22,639

Pumps, Red Jacket Manufacturing Co.............. 2663
Pumps, wood, C. S. Burlingham.................c.u.e 22,664
Remedy for hog cholera and other diseases, E. C. 22.649
Remedy for neuralgia, E. B. White. ,648
Salves and liniments for animal use, Reliance
Manufacturing Company......cceeeeeeenierroannen ,651

Sewing machines, Chlcago

ny
Sheeting Minot, Hooper & Co
St eel an u-on. soft, ilmot & Hobbs Manufactur-

A]temus
‘Whisky, D. L. Bleyer & Co .
Wines and brandies, Germain Fruit Company..

A printed copy of the specification and drawing of
anypatentin the foregomg list, or any patent in print
issued since Ibe furnished from this office for
25 cents. In ordering please state the name and number
of the patent desired, and remit to Munn & Co., 361
Broadway, New York.

Canadian patents may now be obtained by the in-
ventoxl's gor an dofl é;he vmtiot}s n: t f lig for%-
oing list, proylded they are simp s acost o each.
fe complicated the costwtll be a lttle more. For full
instruct ions address Muumn: & Broadway, New
York, Other foreign vatents may also be obtaincd.
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Woverfisements.

ORDINARY RATES,

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

§W For some classes of Advertisements, Special and
Hiigher rates are required.

The above are charges per agate line—about eF
words per line. This notioe shows the width of the 1
and is set in agate type. Engravi ng
tisements at the same rate per aga

may head s,dver-

line, by measure-
wment, as the letter press. Advertisements must
received at Publication Office as early as Thursday

morning to appear in the following week’s issue.

Patent Foot Power Machmery
Complete Ouftfits.

‘Wood or Metal workers without steam
gower can successfully compete with
he lm‘ge 8ho }es va using our New
v Machinery
htest &nd most improved for pra.cticaj
Shop Use, also for Industrial Schools,
Home T , ete. Catalogue free.
Seneca Falls Mfg. Co.
69 Water Street, Seneca Kalls N. Y.

ICE-HOUSE AND COLD ROOM.-BY R.
G. Hatfleld. With directions for construction. Four
engravings. Contained in SCIENTIFIC AMERICAN SUP-
PLEMENT, 539. Price 10 cents. To be had at this office
and from all newsdealers.

WwiLSs QN

STANDARD gizgs
KEPT |N §TOCK.

T.A.G. %

<

ED IRO

ON
RIVER ST ROCHESTER.N.Y.

THE TUSCARORA ADVER-
SING COMPANY, Manufac-
turers. Publishers and Importers of

Advertislng Goods Novelties, Coshocton, Ohio,
a{good specialtles outri 'ht or manufacture on ro, alty.
esmen cover every State and Territory in the Union.

The Sebastian-May Co

Improved Screw Cutting

Power i L ELLID
Power

Drill Presses, Chucks, Drills, Dogs,
and Muchinists’ and Amateurs’
Outfits. Lathes on trial. Cata=
logues mailed on application.
165 to 167 Highland Ave.,

SIDNEY, OHIO.

WELL DRILLING MACHINERY,

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

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

e power.

Send for
fCatalogue.

91 & 92 WATER STREET,
Pittsburg, Pa.,
Manufacturers of everything needed for
ARNRTESIAN WELILS
foreither Gas, Oil, Water, or Mineral

oilers, En%nes. Pipe,

Cordage, Drilling Tools, ete.

Illustrated catalogue, price

lists and discount sheets
on request.

LATHES

IMPROVED
ENGINE

MODERN
DESIGNS

Also Foot Lathes, Tools and Supplies. Catalogue Free

Sehastian Lathe Co.

Es

180-122 Culvert Street
CINCINNATI, ONIO.

SALHP

GAS ENGIN

NG E
TESNAL NAT'
SAFE

RE\ Nn te FfDN\‘Ml o

DELigaT >
ALDWELL & So
H'\N'C SQLEMF R S. N.

AQH‘N"TON & UNION ST S. CHICAGO.

TRADES UNIONS, THE TENDENCY

of.— By Herbert Spencer. An able paper, pointing out
the great difficulties of dealing with complex socml
questions. Contained in SCIENTIFIOC AMERICAN SU!
PLEMENT. No. 801. Price 10 cents. 10 be had at thls
offiz- ~.nd from all newsdealers.

1LLS

ATsUMIN UM
Tn all shapes. Manufactured by
Cowles Electric Smelting and Aluminum Oo.,
Correspondence solicited. LOCKPORT, N. Y.

WM. GRAVER TANK WORKS,

(INCORPORATED,)

Manufacturers of Iron and Steel

STORAGE TANKS.

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

ALUMINUM: ITS USES AND AP-
plications. A valuable and interesting article byG. In
‘Addenbrooke. Contained in SCIENTIFIC AMERICAN

UPPLEMENT, No. 859. Price 10 cents. To be had at
this office and from all newsdelers.
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Gen
Treasurer’s

%7) KlLBY STREET,
fice, DS

B( T()N
2~ AU work Guaranteed.

CHAPMAN VALVE MANUFACTURING - COMPANY,

MANUFACTURERS OF

Valves and Gates
For STEAM, WATER, GAS, AMMONIA, OIL, ACID, Etc.; also
GrATE FIRE HYDRANTS.
We make a Specialty of Valves f%l;_g:perheated and High Pressure Steam, 100 Pounds

'€ &N
ernl Oflice and Works, mnﬂn ORCHARD, MASS.

Send for Girculars and Prices. &8

Oonagol24 WEST LAKE STREET.

DRIVE IT HOME instantly—the screw, we mean,

high, Two sizes in box, with three sizes bits,

You press forward on handle, the spiral turns the screw.Write for
circular and prices. SOLE AGENTS, THE ALFORD & BERKELE C0.,735 ¢ lmml;n-s St., New York.

with the Howard- Allard Screw Driver. Price
$ mail,

e Bit. Quality

VELOCITY OF ICE 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 craft
sail faster than the wind which propelsthem. Illustrated
with 10 explanatory diagrams., Contained in SCIENTIFIC
AMERICAN SUPPLEMENT, No. 214. Price 10 cents.
To be had at this oftice and from all newsdealers.

ZGI PRESS, $3
x V} % Y 0 U R Larger size, for circula.rs,

} z Small newspaper press, $44.

: k Money saver or money mak-
Nl C A R D S

FLOURlNG ‘MILL MACHINERY.

BUMT BY CONTRACT.
ROLLERor BUHR SYSTEM

FRENCH BUHR MILLS

% '-:l‘ A COMFLETE MILL
'ANU SHELLER LESS
AN S1Q00. RED ! 1

STaR SEASON

ing business. Full printed in-
structions. Send stamp for
fue of presses,type, pa~

per, etc. KELSEY & C()., Meriden, Conn.
| N v EN T 0 R s and Experimentors can obtain vale
uable assistance from us in perfect-

ing their ideas. Models and patterns a specialty. Write
us. WM. GARDAM & SON, 98 John 8t., New York.

VANDUZEN ®3E5" PUMP

THE BEST IN THE WORLD.
Pumps Any Kind of Liquid.
.Always in Order, #ever Clogs nor
freezes. Every Pump Guaranteed.

. 10 SIZES.
200 to I2000 Gallons per Hour.

k. Cost 87 to 87Heach. Address

* THE VANDUZEN & TIFT C0,,

* 102t0108 E. Second 8t., Cincinnati, 0.

PHONOGRAPHS
FOR SALE,
ADDRESS,

North American Phonograph Co.
EDISON BUILDING

New York.

Masonic Temple Bldg.,
Chicago.

To Inventors.
Kom{slow , manufacturer of Fine Machinery
and Mod 8, offers Special Facilities to Invent=

ors. Guarantees to work out ideas in strictest secrec; {e
and an % improvement that he s’uggest qoes with t
work. Thousands of men have crude though really val-

uable ideas, which they lack mechanical training fo de-
velop. Novelties and patented articles manufactured
by contract. 181 Seneca St. Cleveland. Ohio.

U m:l.& ESSER
NEW YORK

AND CHICAGO.

Patent Triangula;

Paragon Scalegs, thre %ggt fgctl

most convenient. Boxwood

scales, Paper scales. Special
\, scalestoorder. Scalesinsets

OIl.

EINGINES.

The Shipman Automatic Steam Engine

1, 2, 4, 6 and 8 HORSE POWER,

SINGLE.
8 and 22 HORSE POWER, COMPOUND.

W“ Insurance Not Affected.
) -STATIONARY:  AND MARINE.

& For All Small Power' Work.,

SHIPMAN ENCINE CO. 200 Summer St., Boston, Mass.

IEAL

DRAWING TAUGHT BY MAIL

ANICS, Minin,

To begln, students only need know how to reud a.nd wme.
DIPLOMAS Awarded.

Circular to THe CORRESPONDENCE SCHOOL OF MECHANICS, SCRANTON, PA.

Low Prices. Bend for FREE

. For
Handling

HARRISON CONVEYOR'!
6rain, Coal, Sand, Clay, Tan Bark, Cinders, Ores, Seeds, &o.
Sendfor |BORDEN, SELLECK & CO., §

u-%ﬁv‘e%u.whicago,_llL

TO BUSINESS MEN

The value of the SCIENTIFIC AMERICAN a8 an adver-
tising medium cannot be over ted. Ita cire lon
is many times greater than that of any similar journal
now published. It gees into all the States and Territo-
ries, and is read in.afl the principal ibraries and reading
rooms of the world, A business man wants something
more than to see his advertisement:in a printed news-
paper. He wants circulation. This he 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 .arger 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

SYLPHOCYCLESZSY

Allriderssay.Ourspring frame
with pneumatictiressaves
muscle and nerve and is
luxuryindeed You want
the best. Inv

SINTZ GAS ENGINE CO.
GRAND BAPIDS, MICH,

Manufactu ers of the Sintz Sta-
tionary and Marine Gas and
Ga.solme Engines. Especially
a Eted for Boats and Electric
Light Runs with man
ured or natural gas— Boats and
launches. Prices within the reach
of all. § Send for Catalogue.
Mention this paper.

Model & Experlmemal Work

Small articles manufactured in quantities. Inventions
perfected and developed. Working in Aluminum a
specialty. Sylvester P. Denison, Designer & Build-
er of Fine Machinery, 143 Centre Street, New York City.

ONLY | & Esi Yo RE 1 wie.
c E N T S 'glgl;,l;noteE w?tthl?nrn':dA nlMl g;:nlll-
Aceapis, | 18 partdisorn. v. Electrical Review

WITH

voun WORKSHOP =20

Withoutfits of Barnes Wood and Metal Working
4~ FOOT POW o
Machinery you can success: lly eom E
pete with Factories that use steam 1 S
ht.yand pl'oﬂt on prodact,
complete line of such machineg
ave stood the test twenty years,

8end for ca.ts)o ue.
O N BARNES CO.,
1999 Ruby 8t., Rockford, llis.

If you areinterested in

ELECTRICITY

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

ELECTRICAL SUPPLIES,
STANLEY & PATTERSON,

Electrical House Furnishings,
82 & 34 Frankfort St., N. Y. City.

FOR SALE.—Patent No. 447,611 on Improved Calf De-
horner. For terms, address C. T. Ingraham, Dwight, I1l.

STEVENS PATENT

DEPTH GAUGE. No. 85

Price, by mail, 50 Cents.
Our tools, for fine workmanship and
finish, have no egual.

Ideal and Leader Spring Divi.
urfa.gz

ders and Calipers, Ideal
uizes. and FKFine Maco

3

Tool Tiustrated
J. STEVENS ARMS & TOOL gatalogue

CO, P.O. Box 23)Chicopee Falls, Mass

Undeveloped Wealth,

The edge of an invention crops out of
the mmdg of a thinking man who lacks
the mechanical means of following it up.
He needs a shop to go to or write to. We
have a primer f% send."

THE JONES BROTHERS ELECTRIC Co. CIN'TI, 0.

TE R

¥ ESTABLISHED 18435.

The Most Popular Scientific Paper in the World
Only $3.00 a Year, Including Postage.
Weekly—352 Nnmbers a Year.

This widely circulated and splendidly illustrated
paper is published weekly. Every number contains six-~
teen pages of useful information and a large n mber 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, Hortl Natural Hlstory
etc. Complete list of patents each week.

Terms of Subscription.—One copy of the SCIEN-
Ti#1¢ AMERICAN Wwill be sent for one 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 Yorl.
0———

THE

Scientific Qmerican  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. THE
SCIENTIFIC AMERICAN SUPPLEMENT is published week-
1y, 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, Archaology, Astronomy Chemis-
try, Electricity, Light, Heat, Mechanical Engineering,
Steam and Railway Engineering, Migjng, Ship Building,
Marine Engineering, Photography, Technology, Manu-
facturing Industries, Sanitary Engineering, Agriculture,

GATES ROGK & ORE BREAKER

i Capacity up to 200 tons per hour.

Has produced more ballast, road
metal, and broken more ora than
all other Breaxe s combinec

ullders of High Grade
Machinery. Send for Catal

ulning
logues.

GATES IRON WORKS,
50 C So. Clinton St., Chicago
136 C, Liberty Street, New York,
237 C, kranklin 8t., Boston, Mass

-
7//‘\\\‘ also make a 30 80nnd rlgld
frame Sylph. Cata. free.

Rouse-puryeatycie Co. Mfrs. 16 Gst.,.Peoria,Ill.

AGENTS 35010 $100 ;37

Ladies or Gents. Best seller known, Need.
ed atevery house, place of business or farm
the year round. “Home” Electrie Motor
runullkindlofll;ht.muhinery Cheap-

on earth. C

to
wash or sewing mwhine,‘oorn sheller,

pumps, fans, Iathes, jewel or dentist’s
muohinery, &e. Clean, Nolseless, lasts
a life-time. No experience needed. To-
show in operation meana a sale. Guar.
anteed. Profits immense. Circulars free,

. HARRISON & CO0., Columbus, 0

Steel Type for Writing Machines,

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

S cientific Book (jatalogue

RECENTLY PUBLISHED.

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

MUNN & C0., Publishers Scientific American,

361 Broadway, New York.

New Full Mounted Lightning Screw Plate,
.8end for Catalogue.

Wiley & Russell Mfg. Co., Gnenﬂeld. Mass., U.SB.A.

DRILL CHUCKS, :

Write “THE PRATT CHUCK CO.,”
treelllustrated catalogue of POSIT
CRK=, showi
holding and driving drills.
Fore n Agencies : Ph. Roux et Cie., 54 Boulevard du Temple, Parlsi,
e, No. 5, Berlin Germany. Selig, Sonnenthal & Co., 85 Queen Vi

Clsl,Ly\nlle, A., for
BIVING DRTT:
the only perfect system ever devised for

France. E.Sonnent! Jr., Nueu Prom-
ctoria Street, London.hi:l’ C.,’England.

ELLULOID

BAR”LAV ST.

ZFON.

L,L)M _A"OJERS

o ANUFACTURERS CF 2
( LULOID LACQUERS
-—mw VARNISHES FoR METALAND WOLD
'LLIANT AND uEAD BLg\c,Ks—"s;i\E_u.Acs &

© 1893 SCIENTIFIC AMERICAN, INC.

Horti e, Dc tic Economy, Biography, Medicine,
etc. A vast amount of fresh and valuable information
obtainable in no other publication.

T'he most important Eng ing Works, M
and Manufactures at home and abroad are illustrated
and described in the SUPPLEMENT.

Price for the SUPPLEMENT for the United States,
Canada, and Mexico, $5.00 a year; or one copy of the
SCIENTIFIC AMERICAN and one copy of the SUPPLE-
MENT, both mailed for one year to one address 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
b d a. *4 8
Building Edition,

THE SCIENTIFIC AMERICAN ARCHITECTS' AND
BUILDERS’ EDITION is issued monthly. $2.50 a year.
Single copies, 25 cents. Forty large quarto pages, equa.
to about two hundred ordi 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 subjeota.

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, etc.

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,
BEATTY

h

Pianos, O

gans, $33 up. Want agents.
Cat’g free. : ™ o

’I K. Beatty, Wash’ton, N. J.



MarcH 25, 1893.]

Soientific

merican,

191

Founded by Mathew Carey, 1785.

HENRY CAREY BAIRD & CO.
Industrial Publishers, Booksellers, and Importers,
810 Walnut St., Philadelphia, Pa., U. 8. A.

§F Our new and Revised Catalogue of Practical and
Scientific Books, 88 pages, 8vo, and our other Catalogues
and Circulars, the whole covering every branch of Sci-
ence applied to the Arts, sent free and free of postage
:(& g.ny one in any part of t’he world who will furnish his

ress.

ROPER'S PRAGCTICAL HAND - BOOKS

By STEPHEN ROPER, Engineer.
TITLES AND PRICES.
A Catechism of High Pressure or Non Condensi
Steam Engine . m%
Engineer’s Handy Book
Hand-Book of Land and Marine En,
Hand-Book of Modern Steam Fire
Hand-Book of the Locomotive......
[nstructions & Suggestions for Engi
uestions and Answers for Engineers
‘he Steam Boiler; Its Care an Ma.nagement
he Young Engineer’s Own Book........ eeeeenns
se and A%nse ofthe Steam Boller ...................
Any of the above books will be sent to any part oft
United States or Canada on receipt of list price.
Descriptive catalogue mailed free by
EDWARD s Publisher
1012 Walnut St,, Phlladelphla, Pa.
Or of the following General Agents:
A. C. McClurg & Co., Chicago, I1l.; John L. Boland B. &
8. Co , St. Louis, Mo .5 'I‘homa.s Aiexander Mlnnea lis,
Minn.} Burrows Bros. Co., Cleveland, O.; J. K. Gill Co.,
Portland, Oregon.

The Story
of the

cons

1009190010100909653
SSISITBLES

St
®

By Henry M. Field,
D.D., with portrait
of Cyrus Field.
12mo, $1.50.

“That it has the fasci-
nation of romance when
the highest strain is on,
explains but a part of the
secret of its spell. The
story of the Cable is one
of grand endeavor and

Atlantic
Telegraph. | o

%4 Sold by all booksellers, or sent, postpaid, by

CHARLES SCRIBNER'S SONS,

743-745 Broadway, New York.

NO BUYER

however well informed, can afford to be without

SEEGER & GUERNSEY’S
Cyclopedia of the Manutactures and Products of
the United States.

New and enlarged edition, now ready, revised to date.
and printed throughout from entirely new plates.
comprises every article made in this country froma
carpet tack to a man-of-war. And under each aificle are
given the names of the best manufacturers.

One vol., 1500 pages. Price, $10, carriage paid.
THE SEEGER & GUERNSEY COMPANY,

? Bowling Green, NEW YORK.

Delaney’s Metallic Gaskets
and Flanges make everlasting
joints. Delaney’s Ex-
pansion Packings for

B steam, water and ammonia
are best and cheapest.
H. J. Delaney & Co.,
Third & Fowler =
Milwaukee, W

ANUFACTURERS and INVENTORS
ATTENTION!

‘We are preg‘ ared to design, give estimates on, and
manufacture Light Machinery, Electri Elumces,
and Metal Speciaities of every descrlption. 80 Mod-
els, Dies, Special Tools and Patterns,

WE ALSO MAKE GEAR CUTTING A SPECIALTY.

GARDNER SEWING MACHINE CO.,
Factory and Maln Office, cor. State &,Claim Sts., Aurora.,

ffice, 247 Monroe Street,
Dlrectcaf correspondence to Main émcecagrora, .

VOLNEY W. MASON & CU.,
FRICTION PULLEYS, CLUTCHES, and ELEVATORS

PROVIDENCE. R. 1.
CONT

WANTED FOR LIGHT WMETAL WORN

WAL BT SLAD TO MANL PRIcEs

DELS

@ \EI’ORTHLEY STALL WORKS, 53

RACT
sEND N YOUR*

SPECIAL FABILIT![S FOR IAllIl.‘- Mo

St., Boston, Mass., have sold 6000
of his_Patent 25-1b. Slow Feed Oat Mangers.

Price $1.60.

UNRIVALED

—FOR—
Excellence of
Design and
Construction,
Simplicity,
Easy Operation,
Speed,
Durability.

Writing Machine
World’s

Send for Catalogue.

Columbian Exposition.

Wyckoﬁ:—Seamans & Benedict,

REMINGTON
TYPEWRITER

Adopted as the Official

of the

327 BROADWAY, NEW YORK

Catalo
(‘ 0 . ,

No one ever wrote I 000 Letters an Hour,

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

EDISON MIMEOGRAPH

¢ Invented by Thos. A. Edison. For Daily Office Use in duplicating both handwriting and typewrltlng

H Anybody can operate it. Simple—Compact-Cleanly—Cheap. Endorsed by ovel
! ues and Samples of W ork sent free upon application. Manufactured only b,
4 E. Lnke st. thcngo. Branch ﬁices, 47 Nassan St N Y. C1ty. 117 So Flfth “t Phlla

90,000 users. {
the A. B. 1

THUMPSUN IMPROVED INDICATOR

Manufactured solely by

American Steam Gange Co.

5,000 IN USE.

Adopted by the U. 8. Navy
on all the government
cruigers and gun-
boats tobe built.

Also Manufacturers of
POP SAFETY
VALVES,
STEAM PRESSURE GAUGES, ETC.
34 Chardon Street, Boston, Mass.

STEEL TYPE FOR TYPEWRITERS

Stencils, Steel Stamps, Rubberand
Metal Type Wheels, Dies, etc.
Model and ]-,xperunemai Work.
Small Machinery, Novelties, etc., man-
ufactured by special contract.

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

Most wonderful novelty of the day. Takes your pic-
ture while you smoke. Agents wanted everywhere.
Sample, terms, etc., ents.

Parisian Novelty (,o., 60 Cortlandt St., New York

PHOTO-SMOKE CIGAR HOLDER|

Canning Machinery

Outfits Complete.
0il Burners for Soldering, Air
Pumps, Can Wipers, Can
Testers, Labeling Machines,
PRESSES AND DIES.

BURT -MFC. CO.,
ROCHESTER, N. Y.

The Monitorx
INCUBATOR.

You can get one FREE. Gives SAT-
ISFACTION everywhe;-e. Send stam
for large book No, Address A. F.
WILLIAMS, antol, Conn.
$20- INVINCIBLE HATCHEH ll! your poultry pay
— than your wheat.

e un:v refunded, if this

e —— . Incubator does not hatch as

‘well asany one made. Send
4c. stampfor No,46 catalog.

SPRINGFIELD, OHIO.

WE SEND FREE

with thig beautiful Organ an Instruction
Book and a handsome, upholstered Btooi!
The organ has 11 sl.o%v b octaves, and is
made of Solid Walnut. Warranted by us for
15 years, We only charge 845 forthis beau-
tiful instrument. Send to-day for FREE illus-
trated catalogue. 0XFORD HFG. €O Chicago.

‘.
'M f

ing case, 16 pounds.
* *

% THE “ MUNSON

This machine is an “evolution,” the outgrowth of years of experlence and the
best results of scientific work. the

educated._ mechanic. _It is

Easily operated, with Unlversn.l Key oar

INTERCHANGEABLE STEEL TYPE WHEEL

durable and eas:lsykept in order. 30 keys,90 characters. Weight, with carry-
pecial wheels for different languages.

THE MUNSON TYPEWRITER CO.,

» TYPEWRTEER. ¥

Its principles appeal at once to
fght, ﬂ) Com act,

Send for circular to
) *
162 S. La Salle Street, Chicago, 111., U. S. A.

SPEC
LIGH

NICKEL PLATED
ROSEWOOD TRIMMINGS

ECIA LLY
T

ESIG ED FOR

RIN REW DRIVING g,c

$250:0... MF}\‘I%K?TEST'S%HILA. '

PERPETUAL MOTION AT LAST!

A machine that goes and gives power to run others by
gravit Printed paper glvln experience and troubles
with the knotty problem for the last twent.
hotograph, for $1 Address CHAR.
cranton, Pa General delivery.

Lyears. with
HALL,

AP

?LoRﬁD i

ull particulars of our FAMO'
GRGANS AND ETANGS

% We can save you$50 to $25
sell yon an Organ or $38,0ra

%@ erms, For CAS
A, INbTALLMEN PLANS
Wreea  CORNISH & C0.,N% "5 creey.

and can
ano for|
H or on

A“TED—Representaﬁves in every cit,
wholesale THOMPS 0
HYGE CH ERRY S.
PHA’[‘E A dellcions beverage in condensed
form. A fortune for live men. For free sam-
]e and terms, address THOMPSON MANFG.
0., 105 ¢ Fullon Street, Chicago, Ill., U. 8. A.

Subscribe for the Scientific
American. No one should be
without it. Coples’should _,
be preserved in files.
Ilnlly illustrated,
Copyrights,

Terms $3 per ‘
Designs, etc.

Handbook and information

concerning Patents sent free of

charge. Oldest bureau for securing Patents in

Awerica. Over X Eplieations have been
tlled by MUNN & Co 361 Broadway, N.

Trade Marks,

;| MANUFACTURING PLANT
FOR SALE.

A bargain, located at Davenport, Scott Co., Iowa, ad-
Joining the Chicago, Rock Island & Pacific Railway.

Ground Space, 150 x 160 ft. Buildings, Brick and
Frame. Nine thousand (9,000) feet fioor space, for man-
ufacturing, and five thousand (5,000) feet of storage and
warehouse space, and in addition are sheds, barns, two
(2) dry kilns, and a large ten (10) room dwelling.

Factory already fitted up and in shape to run. Two
(2) boilers, one (1) fifty h. p. engine, four hundred (400)
feet of shafting, one hundred and twenty (120) pulleys,
with hangers, belting, And a complete system of steam
heating, etc., ete,

‘Was purchased very low, and will be sold at a small
advance.

Send for sketch and full description to

C. N. NEWCOMB,
4ath & Warren Streets,
DAVENPORT, IOWA.

Inventions and Novelties Develope
Manufacturers of Electrical Goods. erime: ntal

and R%fm“ Work. THE N. Y. ELECTRI AL AND

DEVELOPMENT CO., 251 William Street, New York.

T1EABLE B

DEVLIN & Co.{ 7INE NS S Ny TTECS
OMASEHIFH AVE & AMERICAN T FHILA NG NG ANG

Rubber Rolls and Wheels.

Power Wringing Machines, Drying and Ventilating
Fans. All styles of Trucks made to order. Catalogues
free. G GE P. CLARK,

ox L, Windsor Locks, Conn.

er night. A

0 zht and pro-

fitable busi-

ness. Magic Lanterns and Vlews of popular sub=
ects. Catalogues on application. Part 1 Optical, 2

athematical, 3 Meteorological, 4 Magic Lanterns, etc.
L. MANASSE, 88 Madison Street, Chicago, Ill,

s TREE

A fine 14k gold plated watch
to every reader of this paper,
ﬁ A“lfj Cut this out and sendit to us
N szth your full name and ad-
SIZ dress, and we will send you
one of these elegant richly
i) eweled-gold flnished watches
y express for examination,
and if you think it is equal in
appearance to any 825.00 gold

watch, pay our sample price

83.50, and it is yours.” We sen

AND FlNE GRAY IRON Ax \O ‘TEE‘

it at any
ear if not
At ou sell
six we

Frea. Write
all send out

will give y
at once as x:
samples for sixty days only.

. THE NATIONAL M'F'R

& IMPORTING C0.,
334 Dearborn Street,
4‘ CHICACO, ILL.

Asene All.l&
W

After being on the Market Seven Years

THE ARGIMIE AUTOMATIC ENGINE AND BOILER

STILIL LEBEBADS!

Half to Four Horse Power. Marine and Stationary.

For either Natural Gas or Petroleum as Fuel.

I NO BETRA INSU

RAIWNWC
+23 ROCHESTER MAGHINE TOOL WORKS, Browl's Rase, RUGHL‘STBR NY
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_out of ghe work. By '.l‘. O’Conor Slogne, A.M., EM.,

INVENTIONS

Practically Developed. ELECTRIC CUTTER CO., 166
Elm Street, New York (E. D’AMOUR, Supt.), Machlnists.
Pattern and Model Makers.

ORDNANCE OFFICE, WAR DEPABTMENT

Washmgton, March 7, 18%.—A board of officers will
assemble at the Springfleld Armo Sl!&i Springfield, Massa-
chusetts, on Saturday, M arch 11, 1! for the purpose of
testing and reporting upon such ma azine rifles of
American invention as may be g . The arms to
be tested must be presented to the Board at the Spri
field Armory before March 31,1893, and should be of cali-
bre 30, 8o as touse the Government cartridges in making
the tests; but the Board, in its discretion, may allow
arms of oth er calibre to be. presented, prov1ded that ac-
ceptable ammunition for their test is furnished ba;,he
owners. For any further information, address Capt.
S. E. Blunt, Recorder of the Board Iémm.;:ﬂeld Armory,
Springfield, Mass; D. W. FLAGLEH, Brig-Gen., Chie:
of Ordnance, U. 8. Army

PROPOSALS,

U S ENGINEER OFFICE, FLORENCE, ALA.,

16, 1893.—Sealed proposals for excavating
lock pit and for furnishing all necessary material, labor
and appliances, and constructing a masonry_lock for
Colbert Shoals Canal, near Riverton, Ala will be re-~
ceived at this office until 2 P. M. , May 15, §93 and then
publicly opened. Speclﬂcations, blank forms, and all
available nformation will be furnished on application to
this office. GEO. W. GORTHALS, Capt., Corps of En-
gineers, U. S. A.

Moodie’s Gold Mining and Explora-
tion Company, Limited.

Transmission ofElectricaI Power.
TO CONTRACTORS.

TENDERS are invited for the Sup%y and Erection,

upon the Compa ny’s Estate, near Barberton, South
African Repnbllc, of certain MACHINERY, P'LANT
ete., for the pur f

Generating aml Transmitting 250
horse power, by Electricity, to
various Sub-comparvies.,

Specification and Conditions of Contract, etc., can be
obtained from, and Plans seen, at the following places:
OFFICES OF THE COMPANY:

l’ietermnrhzbunr, Nata
Moodie’s, near Barberton, South A:t‘rlcan Republic.
No. 8, Old Jewry, Lond’on, E.
AND AT
Johannesburg (Messrs. Redwood & Watson) x. 500;

Capetown (E. R. Syfret, Esq.), 39, St. George’s St.,
AND IN AMERICA AT OFFICES OF
Messrs. Corner Bros. & Co., No. 128 Pearl Street,
New York; ortheirre, resentatives in Boston, Messrs.
B.S. Pray & Co., No. 53 State Street.

Tenders, to, ether w1th Specification and Conditions

of Contract e o dul dy s.ttached thereto, must be
sent in ea of the Company, Pieterma-
ritzburg, Natal by Noon on the 8d day of y, 1893, and

s Duplicate Copy must be lodged with the London
Office, 8, Old Jewry, E. C., by the same time.

A Fee of Three Guineas will be charged for Copies of
Specification, Conditions of Contract, etc., and inspec-
tion of Plans, which will be returned on receipt of a
bona fide Tender. _The lowest or any Tender not neces-
sarily accepted. By Order of the Board of Directors,

C. J. MACFARLANE, Secretary.
Moodie’s Gold Mining and Exploration Co. (Limited).

Pietermaritzburg, Natal. J anuary, 1893,

BOOKS.

Dictionary, Stnndm d Electrical, By Prof.
0O’Conor Sloane. 12mo, cloth. 624 pages. 850 illnstratlons.

The character of this work is that of 4 practical hand-
book of reference, in which the terms and subjects are
arranged alphabetically, and, besides giving the defini-
tions of the terms, much valuable information is added
in many cases. Each term or subject is defined once in
thetext, and where a term is synonymous with one or
more others, the definition is given under one title only,
and the others appear at the foot of the article as sy=
nonyms. For the purpose of finding readily the defini-
tion of one of the synonyms, a most complete index is
added. The work is very complete, and is absolutely
1nd|spensable toallin any way interested in ** Klectrical
Science,” from the higher electrical expert to the every-
duy electrical workman. It should be in the possession
of all who desire to keep abreast with the progress of
the greatest science of the times.

Dynamos. The Practical Management of Dynamos
and Motors. By Fr.nncla B. Crocker and Schuyler S.
Wheeler. 1vol. 12m Cloth. 100 pages. [Illustrated.
1892 $1.00

Electrical Enzineermﬁr for Electric Light Arti-
sans and Students. With 307 illustrations. 1 pages.
By W. Slingo and A. Brooker. Thick 12mo, cloth. 3.50

Electric 'l‘oy Making, Dynamo Bnlldlnz. and
Electric Motar Coustruction. This k treats
of the making at home of Electrical 'I.‘oys, Electrlcal
?pamtus. Mot Dynamos and Instyuments in: gene-
ral. The numerous ll]nstrations make easy the CArrying

Ph.D 00

Electricity Simy llﬁed. The aimof this book isto
present in concise form the modern theories of electri-
city. By illustrations of original design and scope, and
by mechanical analo, les, the subject is made exceed-
mglislm ple. pages. 29 illustrations.

Electro Deposition. A Practical Treatise on the
Electrolysis of Gold, Silver, Copper, Nickel and other
Metals and Alloys. With Descriptions of Voltaic Bat-
terics, Magneto and Dynamo Klectric Machines, Ther-
mopiles. and of the Materials and Processes used in
every department of the Art, and several chapters on
Electro-Metallurgy. By Alexander Watt. With nume-
rous illustrations. Third edition, revised, corrected and
enlarged............ cssecttecncnnianee cecesssanaianass .

Induction Coils. A Practical Manual for Amateur
Coil Makers. With more than 100 illustratiogsi 238

pages. By G. E. Bonney. 18%2......... P eeees o
Metal Coloring and Bronzmz. By Arthur H.

Hiorns. One vol. 12mo. Cloth. 336 1893. Lon-

don and N. Y. $1.25

The Phonograph, and How to Construct It.
With a Chapter on Sound by W. Gillett. Wlth emzrav-
ings and full working drawings. One vol. 123
pages, with 6 large folding plates. 1892.. e

Pumps and Pumping Mnclnnery. Part I, By
Frederick Colyer. Second edition, revised. entarged and
new matter added. One large 8v0 vol. 200 ages of text,
with 53 Jarge folding plates. I .

Telephones. Their Construction and Fitting. A
Practical Manual of the Fitting up and Maintenance of
T'elephones and the Auxiliary Apparatus. By F. C.
Allsop. Fully illustrated...cceeeeee.ens [ $2.00

Transformers. Their Theory, Construction and
Application Simplified. By Caryl D. Haskins. Tllus-
trated. 150 pages. 1892.. ceseenss 81,

FREE.

Our entirely new Catalogue of Scientific and Techni-

cal Books, containing over 3,000 titles, and embracing
more than 300 di fferent subjects, with authors’ Index,
will be mailed-free on application to any address in
the world. Address

MUNN & CO.,
i Publishers of ‘the “Scientific American,”

361 Broadway, New York,
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Wdvertisements.

ORDINARY RATES,

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

L&~ For some classes of Advertisements, Special and
Higher rates are Tequired.

The above are charges per agate line—about eight
words per kne. 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 ea.r]i as Thursday
morning to appear in the following week’s issue.

LOVL DIAMOND CYCLES

ey FOR LADIES OR GENTLEMEN

B Cycle Catalogue Free.

John P. Lovell Arms Go., Manufacturers

HIGHEST GRADE. LOWEST PRICES.

Pneumatic T'ires, $115, $100, $85.

Cushion Tires, 105, 90, 75.

BOSTON, MASS.

AGENTS WANTED

Victor +
Bicycles

Are first in tires and improvements. The

best pneumatic with inner tubes remov-
able through the rim. If you are going
to ride why not ride the best?

Victor catalog is yours for the asking.

Overman Wheel Co., Boston, Washing-
ton, Denver, San Francisco. A.G. Spalding
& Bros., Chicago, New York, Philadelphia.

Pomnted” Wood SCrows,

Patented May 10, July 19, 1887 Oct. 29, 1889 ;
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.

3. Requires the use of but one bit in hard
wood.

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

7. The screw being Cold Forged. instead
of Cut, leaves on its entire surface a
metallic skin.

§¥~ Send for samples to

AMERICAN SCREW-CO.

PROVIDENCE, R. I.

BRN LIKE ATER!
FOR GENERAL USE MACHINE SHOP,
CAN-BE WORKED.LIKE AMETAL.

DELAWARE HARD FIBRE CO. WILMINGTON DEL.
THE COPYING PAD—HOW TO MAKE

and how to use; with an engraving. Practical directions
how to reﬁare the gelatine pad, and also the aniline ink
by which the copies are made, how to apply the written
letter to the
Contained in

38. Price 10 cents, For sale at this office and by all
newsdealers in all parts of the country.

Link-Belt Machinery Go
CHICAGO.

Link-Belting and Sprocket Wheels

Elevators and Oonveyors

9 Rope Transmissions

H Special Mining Machinery

8pecial Woodworking Machinery

Gear, Pulley, Sheave & Fly Wheel

Castings. Send for Circular “C.?

ad, how to take off copies of the letter.
CIENTIFIC AMERICAN SUPPLEMENT, No.

Good living

doesn’t come from riches. It comes first,
and brings riches. 'While the poor
man walks, he will stay poor. His
prosperity begins when he rides,
and eats a good dinner, and carries
a good watch. A “poor” watch is
the very badge of poverty, worse
than none; but either condition is
too expensive for a poor man: he
car’t afford to lose the time of day.
Keeping that under his thumb, he
may yet be wealthy. Then comes
true economy: diamonds for his
wife; a man to guard them. But
still, for his own pocket, the same
trusty watch that “made” him: the
quick-winding Waterbury.,

All styles at all jewelers. $4 to $1s. 34

P ATENTS!

with the publication of the SCIENTIFIC

ERICAN, continue to examine improve-
ments, and to act as Solicitors of Patents
._for Inventors. )

In this line of business they have had forty-five years’
experience, and now have unequaled facilities for the
preparation of Patent Drawiungs, Specifications, and the
orosecution 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. .

_pamfphlet sent free of charge, on application, con-
taini ull information about Patents and how to pro-
cure them; directions concerning Labels, Copyrights,

Designs, Patents, Appeals, Reissues, Infringements,
Assignments, Rejected Cases. Hints on the sale of
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.—Nos, 622 and 64 F 8treet, Pas

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

JERSEY CITY, CHICAGO,

[ II'E-EHTS PATENTED 1890 IN THE U. S., CANADA AND EUHPE.
FIRE-PROOF. Easily appliedbyanyone. SendforSamplesand Descriptive Price List.

H. W. JOHNS MANUFACTURINGC COMPANY,

H. W. Johns’ Asbestos Fire and Water-Proof Bheathi
BoilerCoverings, Liquid Paints, Roof Paints, Roof Cement, Fire-.

87 MAIDEN LANE, NEW YORK,
PHILADELPHIA,

, Building Felt, Steam P, .
fro-Broof Dalaie omn#e

BOSTON, ATLANTA, LONDON.

For Certain Places and Purposes One Valve Answers
Better Than An{‘ Other. There is no Valve on the mar-

ket better adapted for Traction, Hoisting
and Y acht Engines, Steam Shovels, Saw_ Mills,

Pile Drivers, Steam Hammers, etc., than

Lunkenheimer’s Lever Throttle Valve
Adopted and highlg' jndorsed by numerous
i) Engine Builders throughout the United
States. Fully warranted and satisfaction
guaranteed. For sale by leading dealers
everywhere. Send for catalogue of high
grade Valves, Whistles, Lubricators, Oil and Grease Cups,
etc., and mention Scientific American. The Lunken=
heimer Company, successor t0 THE LUNKENHEIM«
ER BRASS MFG. Co., Cincinnati, Ohio, U. S. A.

KODAK
FILMS.

Our New Films are giving perfect satisfaction.
They are highly sensitive, and repeated tests
show that they retain this sensitiveness as well
as glass plates. No other fillms are so free from
1mperfectibns; none so uniform; none so reliable.
Our film doesn’t frill.

Eastman Kodak Co.,
Rochester, N. Y.

THE STIRLING BOILER

is economical in fuel, remirs, and
4 absolutelysafe at high pressure.
Y : Practically self-cleaning.
({2 THE STIRLING COMPANY,

GENERAT OFFICES:
E

B > (111N AN BUILDING, OHIOAGO
Z8lA  Bronches in all principal cities.

[

“IMPROVEMENT THE ORDER OF THE AGE.”

The Smith Premier Typewriter

_ Fmbodies the most Progressiye Mechanieal Principles.
All the Essential-Features' Greatly Perfected.
Perfect and Permanent Alignment.
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.

Easiest Running, and Nearly Silent.

INBOW) L0y PULS

James Smith Woolen Machinery Co.

MANUFACTURERS OF

FRIGTION GLUTGHN.

POWER TRANSMISSION MACHINERY.

THE HUB

41l to 421 Race Street,

NEW DOUBLE LEVER HUB FRICTION CLUTCH.

The Best Clutch Pulley in existence for Electric Light Plants and all Machinery
requiring great speed. The most simple, effective, dumble, and economical Clutch
on the market. Made in sizes to transmit from two up to one thousand h. p. The
Hub Friction Clutch is in use in all parts of the United States. More than 12,000 sold.

PHILADELPHIA, PA.

BF~ Write for Cuts, Description, etc.

LIFE SAVING DEVICES.— A COL-

lection of suggestionk of deviees for comm unic ating be

tween the shore and stranded vessels, offered t%vql‘xﬁ i
ith |

London Daily Graphte by varivus corr ndents.
100 illustrations. Contained in SCIENTIFIC AMFERICA
SUPPLEMENT, Nos, 848, 849, 850. 851, 852,
K834, 861, S62, 864, 869, 871, 874 and 884,
Price 10 cents each, or §1.30 for the series. To be had
at this office and from all newsdealers.

“0TT0”
GAS AND GASOLING
ENCINES,

1-3to100 horsepower
Can be used in cities
or in country inde-

OVER No Danger.
33,000 SOLD. No Engineer.

O0TTO GAS ENGINE WORBKS, PHILADELPHIA.

ASTRONOMY

Poole Bros. Celestial Planisphere and
Celesrgial Handbook just published.

'or descriptive circular address

POOLE BROS., CHICAGO, ILL.

TSWANTEP. ¢ FINE TOOLS tEimResig,
RO 1Y & CO.

K e. t
ANDAGENCY. - CHICAGOFILLUSA.

N v
MANUFACTORIES {N UNITED STATES SCOTLANL FRANGE GERMANY & AUSTRIA,

THE STATE for

Manufactures is 0 REGU N

A Great Field for Manufacturers and
Factories. Portland is its great industrial
center. Her perfect water power unequal-
ed anywhere, has every facility of location
for Mills and Factories. Is situated on tide |
water at the terminal connecting point of
Railroad and Sea and River nayigation.

Full information furnished free by the

Oregon State Board of Immigration,
Portland, Oregon.

APPEALS.

¢ EDISON INCANDESCENT LAMP

IS THE ONLY INCANDESCENT LAMP LAWFULLY MADE.
All others infringe the Edison Patents, and are counterfeits.

THE RICHT OF THE EDISON COMPANY TO AN INJUNCTION AGAINST
INFRINCERS HAS BEEN DETERMINED BY THE U. S. CIRCUIT COURT OF
COPIES OF DECISIONS SENT ON APPLICATION.
GENERATL ELECTRIC COMPANTY.

BRANCE OFFICHS:

Al business outside the United States transacted by Thomson-Houston International Co., 4 Broad St., New York.

620 Atlantic Avenue. ....Boston, Mass,
201407 Shblay Serest e Fanl. Rin:
ey Str ..St. Pa s

1333 F Street N, W. .Washington, D. C.
eTemple ...... cecerreennnn Denver, Colo.

NE PRICE
COLUMBIAS

{| pays the price of it — the samelp
‘ price for everybody—Keep both ’
deyes on the man who has alp
“seein’ it’s you” price—you ’ '
4 don’t know what you’re getting [p
—the world knows Columbias. .
All About Columbias,—free at|p
‘Columbia agencies, or sent by'
4mail for two two-cent stamps.
‘ Pope Mfg. Co., Boston, New
4| York, Chicago, Hartford.

- . v V

[ %_

ORI T _THE Motor of [9* Century

A4 Can be used any place, to do any
- AWA 0

J A

4,

hour to eachindicated horse powse

er, For circulars, ete., address
CHARTER GAS ENGINE CO,

P. O. Box 148. Sterling, Ill.

L~
8 1
EooxoMy, RELIABILITY,

SIMPLICITY, SAFETY.

ELECTRO VAPOR ENGINE.

GAS OR GASOLINE FOR FUEL.

NO BOILER. NO FIRE. NO DANGER.,
NO ENGINEER.

Engine opemted by spark
from small battery.

You turn the Switch,
Engine does the rest.

Regan Vapor -Stationary
Engines, 1to 12 H. P.

Regan Vapor Pumping En-
gines, 350 to 10,000 gallons c:
pacity.

——MANUFACTURED BY—

THOMAS KANE & CO.,
CHICAGCO, ILL.
F=Send stamp for catalogue * V.,”

THE COMET: CRUSNER

JORERT BALLAS"™ VNt BreayeR
S Np o

SFRASERRCHAIMERS

133 FULTON ST
W.CHICAGO ILL
% 2 WALLST.NEW YORK.
CIENTIFIC AMERICAN,

The Amerisan Bell Telephons Gompany
125 MILK WUN, MASS.

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

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

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

THE SIMPLEX TYPEWRITER
E3 250 GUARANTEED

Bl 60 do as good work

as any high priced
machine. Special-
My adapted for use
in private corre-
spondence. Sent
by mail or express
prepaid on receipt
of $2.70, See Sci.
Am., Ocs. 1, p. 211,

¥ Mention the

7 /LLWRITE A LINE @ INGHES LONG. lmme

Address Simplex Typewriter Co., 32 Great Jones Street, New York:

PRINTING INKS.

NTIFIC AMERICAN is printed with CHAS.
NEU SO CO.’S INK, Tenth and Lombard
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