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AN IMPORTANT PATENT DECISION BY THE SUPREME
COURT.

Section 4887 of the Revised Statutes of the United
States, relating to patents, contains the following pro-
vision: ‘ Every patent granted for an invention which
has been previously patented in a foreign country
shall be so limited as to expire at the same time with
the foreign patent, or, if there be more than one, at
the same time with the one having the shortest term,
and in no case shall it be in force more than seventeen
years.”

In some countries, as, for example, Great Britain, the
life of a patent is 14 years ; if therefore an invention is
first patented there, and afterward patented here, the
American patent will only run for 14 years. The term
of the American patent is thus reduced by three years,
simply because the foreign patent was taken out prior
to the American patent. There is no important reason
why the Amierican patent should be thus shortened,
and it seems to be a palpable injustice; but such isthe
plain provision of the American law, and the lower
courts have always upheld the validity of the law,

Various efforts have been made by interested parties
to procure decisions holding the meaning of the statute
to be that when patents are granted in foreign coun-
tries prior to the filing of the application for the Ameri-
can patent, such American patents should expire with
the shortest foreign patent.

The lower courts have invariably refused to give this
interpretation to the statute; they held to the pro-
vision of the text, namely, that the American patent
expired with the term of the shortest foreign patent.

The question has now been, for the first time, au-
thoritatively settled by the Supreme Court of the
United States, the case being that of the Bate Re-
frigerating Company, appellant, vs. Sulzberger. Bate
applied for his American patent December 1, 1876, and
it was granted in November, 1877. But prior to the
issue of this patent he took a Canadian patent (July 9,
1877) for the term of tive years; also an English patent
(January 29, 1877).

The decision of the Supreme Court was delivered by
Judge Harlan, on March 4, 1895.

‘*We cannot,” says the Court, * superadd in Section
4,887 of the Revised Statutes the words ‘prior to the
application® either after the words ‘first patented or
caused to be patented in a foreign country,’ or after
the words *previously patented in a foreign country,’
without deviating from the intention of Congress as
manifested by the language it selected to indicate its
purpose. And the express command of the existing
statute is that every American patent for an invention
¢ previously patented in a foreign country,’ that is,
‘first patented or caused to be patented in a foreign
country,’ shall expire at the same time as the foreign
patent. No words are used that will justify the Court
in holding that an invention patented in a foreign
country before being patented here isto be exempt
from the operation of the provision limiting the
term of the American patent to expire with the for-
eign patent.

‘“Was the Bate invention patented abroad before it
was patented in this country? If so, the American
patent expired with the foreign patent, and therefore
the American public became entitled to use the inven-
tion from the time the foreign public were permitted
to use it. Congress in effect by the existing law says
to the inventor in order to enjoy the exclusive use in
this country of his invention for the term prescribed
by law, ‘if your invention has not been introduced
into public use for more than two years you may, upon
complying with the conditions prescribed, obtain an
Awmerican patent, and you may, if you can, obtain a
foreign patent. But the American patent will be
granted on the condition that if you obtain a foreign
patent first your invention shall be free to the Ameri-
can people whenever by reason of the expiration
of the foreign patent it becomes free to people
abroad; but in no case shall the term of the
American patent exceed seventeen years." This
we deem to be a sound interpretation of the statute
giving to the words used the meaning required
by their ordinary signification. In our judgment the
language used is so plain and unambiguous that a re-
fusal to recognize its natural meaning would be justly
regarded as indicating a purpose to change the law
by judicial action based upon the supposed policy of
Congress. But as this court well said in Haddon vs,
Collector, 5 Wall. 107 : * What is termed the policy of
the government with reference to any particular legis-
lation is generally a very uncertain thing, upon which
all sorts of opinions are founded by different persons.
It is a ground much too unstable upon which to rest
the judgment of the court in the interpretation of
statues.” ‘Where the language of the Act is explicit’
this court has said ‘there is great danger in departing
from the words used to give an effect to the law which
may be supposed to be designed by the legislature.
. « . Itisnotforthecourttosaywherethe language
of the statute is clear that it shall be so construed as to
embrace cases because no good reason can be a-signed
why these were excepted from its provisions.’ Denn.
va. Reid, 10 Pet. 524-627,
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¢ Our answers therefore to the questions certified are
that the invention for which United States patent to
Bate was issued under the facts stated, was ‘pre-
viously patented in a foreign country,” within the
meaning of those words in Section 4,887 of the Revised
Statutes, and that the United States patent to him
expired under the terms of that section before the ex-
piration of seventeen years from its date.

‘““Let it be so certified to the Circuit Court of
Appeals.”

The Bate appeal case wa« notable for the great ar-
ray of legal talent on each side.

The General Electric Company, as owners of the
Edison electric light patent, and the American Bell
Telephone Company, owners of telephone patents,
had great interests at stake, and were strongly repre-
sented.

Edison’s patent for electrical lamps number 223,898,
dated January 27, 1880 (application filed November 4,
1379), gave to its owners a virtual monopoly of the
great industry of electric lammp manufacture. No one
could make an electric lamp without paying tribute.
This patent if allowed to run for the full term for
which it was granted. namely, seventeen years from
its date, would not have expired until January 27,
1897. But prior to the grant of his Awmerican patent,
to wit, in November, 1879, Mr. Edison obtained foreign
patents of less term than the American patent. His
English patent expired in November, 1894, carrying
down with it the American patent.

The electric light industry was thus made freeto the
public; yet few will deny that a great injustice has
resulted to the inventor. 'T'o Thomas Alva Edison we
are indebted for the modern electric lamp and the in-
candescent systemn of electric lighting. Every electric
lamp that gleams in every corner of the world is due
to the light of his genius, and he deserves well of all
the nations of the earth. Although by the terms of
the American statute Edison’s patent is cut short, it is
still within the power of Congress, makers of the law,
to revive and extend the patent for an additional term
of years. This has been done often, in respect to
other patents, but the practice has become obsolete,
and probably it were better that it should not be re-
vived. The national legislature might, however, with
propriety, bestow upon Edison some token of a sub-
stantial character, in recognition of the incalculable
benefits he has conferred upon his native land.

Besides the Edison lamp patent, the hopes of several
other holders of important patents are crushed by this
decision of the Supreme Court. Among them are the
Edison patents of 1892, covering the use of carbon in
telephone transmitters; also the Berliner patent, all
owned by the American Bell Telephone Company.
These patents contain broad and sweeping claims.

The American patents for these inventions were not
issued until 1892, although they were applied for some
14 or 15 years previously. Their issue was purposely
kept back until the original Bell patent had nearly
expired; they were then brought forward with the
expectation of perpetuating the Bell telephone monop-
oly until November 17, 1908. But, as the same inven-
tions were patented in Great Britain and other coun-
tries long prior to the issue of the American patents,
the latter were null when they were granted, and their
issue by our Patent Office was, in the light of the
above decirsion, an error.

The Bell telephone monoupoly is now brought to an
end, so far as basic patents are concerned; and we
may soon look for great improvements if not for a com-
plete revolution in the art of electric communication
throughout the country. At present it is much more
expensive to communicate by telephone with distant
places than it is to send telegraphic messages, but the
latter consume much more time. For example, our
experience is that it generally requires three hours or
more to send a telegraphic message from New York to
Washington and get a prompt answer back, cost fifty
cents ; whereas, to convey the same message by tele-
phone and get the answer rarely takes more than ten
nminutes, but costs $2.00. The reason of this greater
cost is that the Bell Telephone Company is bound by
agreement with the Western Union Telegraph Com-
pany not to engage in telegraphic business. But this
agreemet, it is understood, expires this year, and
thereafter the Bell Cowpany will be able to throw
more fully open to the public its remarkable facilities
for telegraphic communication.

oo

Brush’s First Arc Light Machine,

At the recent Cleveland Convention the Brush Elec-
tric Company had one of the most interesiing exhibits.
A notable feature of the exhibit was the first arc light
dynamo built by Mr. Brush. This is a one light ma-
chine, and was built in 1876, at Mr. Brush’s residence,
and hauled, in the rear of his buggy, to the works of
the Telegraph Supply Company, in Champlain Street,
where it was set up and run. Later on it wassold to
the Viaduct Manufacturing Company, at Baltimore,
who operated it regularly for twelve years. During the
World’s Fair year the dynamo was purchased by the
Brush Company and exhibited as a historical relic in
Electricity building, where it was shown in operation.
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Sir Henry Rawliason,

Major-General Sir Henry Creswicke Rawlinson died
in London March 5. He was born at Chadlington,
Oxfordshire, in 1810, and was educated at Ealing
School. In 1826 he entered the military service of the
East India Company. For six years he served in Bom-
bay and distinguished himself as a sportsman. In 1833
he accomplished the remarkable feat of riding 72 miles
in 3 hours 17 minutes. In November of the same
year he was sent to Persia, where he held several im-
portant positions under the Shah and reorganized the
Persian army. As a soldier and diplomat he occupied
many important positions with credit to himself and
his country; but he owes his fame chiefiy to his
arch&ological researches, which were of pre-eminent
importance. Rawlinson and Layard stood at the head
of the English school of archzologists. The light
which Rawlinson threw upon the cuneiform inscrip-
tions, the barrier hitherto impassable for all European
and Asiatic experts, has justified the title with which
he has been honored, of the ‘ Father of Assyriology.”
His researches on the cuneiforin inscriptions began in
1835, and in 1837 he succeeded in copying the first
column of the great Behistun inscription, and sub-
mitted a report thereon to the Asiatic Society in Lon-
don, on January 1, 1838. The task of copying the Be-
histun inscription was one of great danger. The
cuneiform characters were inscribed on a cliff over 300
feet fromn the ground. For support the transcriber
had to trust himself to a ladder resting on a ledge
about two feet in breadth. In 1843 he again made
valuable researches on the inscriptions and in 1844 he
completed his work on the Behistun inscription. A
few years later he was commissioned by the trustees
of the British Museum to superintend the excavations
at Nineveh and Babylon. The results of these works
were afterward published by him as ‘‘ Outlines of the
History of Assyria as Collected from the Inscriptions
Discovered by A. H. Layard in the Ruins of Nineveh”
and:* On the Inscriptions in Assyria and Babylonia.”

Sir Henry Rawlinson received many marks of dis-
tinction from the British government and from scien-
tific and literary bodies. The University of Oxford
conferred the much-coveted degree of D.C.L. upon
him. He was a fellow of the Royal Society, a corre-
sponding member of the French Institute, a trustee
of the British Museum, the Royal Asiatic Society and
the Royal Geographical Society.

Besides his nuwmerous contributions to the journals
of Asiatic societies and the works mentioned above,
Sir Henry published * Memorandum on the Publica-
tion of the Cuneiform Inscriptions of Western Asia ;”
jointly with George Smith, ‘“ A Selection from the
Miscellaneous Inscriptions of Assyria ;” in conjunction
with Norris, ‘* The Cuneiform Inseriptious of Western
Asia.” He also made several contributions to the
notes on the translation of Herodotus, published by
his brother, the Rev. George Rawlinson. Perhaps his
work which is best known to general readers is ‘‘ Eng-
land and Russia in the East,” a series of papers on the
political and geographical condition of Central Asia.

-

Higzh Railway Speeds.

Frow an article in the Railroad Gazette we abstract
the following : The first famous record of engine 999
was made May 9, 1893, hauling 362,000 pounds of cars
and passengers, the engine and tender weighing 204,000
pounds, the total weight of train being 283 short tons.
This train ran on that trip 69 miles in 63 minutes, and
during this part of the run made 5 miles in 314
minutes, or at the rate of 857 miles an hour on a de-
scending grade of about 20 feet per mile. During the
same run one mile was made in 35 seconds, or at the
rate of 1028 miles an hour. The speed was taken be-
tween wmile posts with a stop watch by the conductor
of the train. Mr. William Buchanan, the designer of
the engine, who is certainly not a careless man in
such matters, accepted this record as accurate. But if
there had been an error of a whole second, which
might easily have happened, the rate would still have
been 100 miles an hour for one mile. We have, there-
fore, considered it safe to say that this engine has un-
doubtedly made as fast time as 100 miles an hour for
one mile,

Concerning the record. of upward of 112 miles an
hour we have always had doubts, and yet we have little
doubt that that run was made at even a higher speed
than the record which we do accept. On May 19, 1893,
engine No. 903, of the New York Central, with the
same train as was hauled by No. 999, is said to have
made five miles on the same ground ; that is, on a de-
scending grade of about 20 feet to the mile in three
minutes, or at the rate of 100 miles an hour.

Before this time there were five records running
from 87'8 miles an hour up to 97°3 on the Philadelphia
& Reading and the Central of New Jersey, made in
1390, 1891 and 1892. Three of these records, including
the highest one, were made by engine No. 385, a Bald-
win four-cylinder compound. There is a circumstan-
tial record of over 85 miles an hour made July 17, 1893,
by the compound locomotive No. 680 with a five-car
train. A distance of 13'5 miles was run in 9% minutes,
or at 85'25 miles an hour. The grade is broken, but is

descending nearly the whole distance, varying from 6
feet to 37 feet per mile, with a very short bit of Tising
grade near the end. The times were taken to the
nearest half-minute, and they are, therefore, subject to
considerable correction, which might easily reduce the
average speed to 80 miles. So we do not attach great
value to this as an instance of over 84 miles an hour.
There can, however, be no doubt that speeds of over
84 miles an hour are often made by the Philadelphia
& Reading and Central New Jersey engines. A prac-
tical designer and builder of locomotives in large prac-
tice and with a good deal of experience in timing loco-
motives, says that * between Jersey City and Philadel-
phia it is a very common occurrence for the engines
hauling the Blue Line trains to reach 90 miles an hour,
the seconds per mile ranging from 38 to 45. It has been
my pleasure to time these engines repeatedly at a rate
of 40 seconds a mile, and I have taken indicator dia-
graws from them at a speed of 92 miles per hour.”

— =

Arts and Industries that did not Exist Fifteen
Years Ago.

*Right here in the Patent Office you may watch the
forward rush of civilization and realize how rapid it is,”
said Chief Examiner Greely to a writer for the Wash-
ington Star. ‘‘Probably it has never occurred to you
to consider how many arts and industries that are of
importance to-day were unknown in 1880. Their crea-
tion has given employment to tens of thousands of
people and to billions of dollars of capital. If we were
thrown back only so far as a decade and a half, we
should find ourselves deprived of numerous comforts,
and even necessSaries, as we now regard them, which
Wwere not obtainable at all fifteen years ago.

*“The self-binding harvester is new since 1880, com-
mercially speaking. It renders possible the gathering
of certain cereal crops with a rapidity unapproachable
by hand labor. Hundreds of thousands of men would
be required to reap the harvests of the great Northwest
without the aid of this nachine. It has made prac-
ticable the raising of crops far larger than could be
produced and garnered otherwise. Incidentally food
has been cheapened.

*“The typewriter was not put on the market until
1883. It seerus wonderful that we could have gotalong
at all without it. In eleven years from $25,000,000 to
$30,000,000 worth of typewriters have been sold. This
machine has opened a new field for women’s work. It

a8 increased the demand for writers of shorthand very
greatly. The quantity of matter actually written has
been enormously increased by this invention. It has
rendered letter writing so easy that many people now
maintain a large correspondence who would write very
few letters by longhand. Merchants write more than
twice as many letters as they used to, and the volume
of the mails has been proportionately augmented.

CABLE AND ELECTRIC ROADS.

*“Who, in 1880, had ever heard of a ‘gripman’or

‘motorman’? The cable and electric roads are new
since then. The cost of constructing and equipping
them is mainly for labor, and in this way employment
hasbeen given to great numbers of men. These novel
systems of traction have given work to regiments of
honest fellows who now wear uniforms. When horse
cars are superseded by electricity or the cable, the
number of passengers carried is always greatly in-
creased and more cars are run, requiring a larger numn-
ber of employes. The labor at the power houses is
better paid than at the stables.
! “The last fifteen years have witnessed the creation
of the electric’light, the electric railway, the telephone,
and a large variety of industries depending on elec-
tricity. The inventions on which they are based have
deprived nobody of employment. On the contrary,
they have opened entirely new fields and fresh de-
mands for labor. Without the aid of our patent sys-
tem, which holds out to the inventor the prospect of
reward, how many of these new ideas, which represent
the forward steps of civilization, would remain without
fruit, if not unthought of ?

“*The two most important of very recent inventions
are the typemaking machine and the cash register. The
latter has already put on the market $15,000,000 or
$20,000,000 worth of material, the cost of which is
mainly labor. Let me not forget to mention in the list
of novel industries the manufacture of the bicycle,
which is new, commercially, since 1880.”

A Wire Rope Tramway at Gibraltar.

A wire tramway is stated to have lately been put up
at Gibraltar for connecting the signal station at the
top of the rock with the lower town. It takes up all
the materials necessary tor the service of the fortress
in less than five minutes, whereas formerly a whole day
was required for cartage by a rough and difficult road.
The engine house is erected at the north end of the
Alameda, whence start two ropes 320 yards long, which
lead to the top of the mountain. A powerful engine
gives motion to the ropes carrying the tubes, one of
which rises while the other descends. The ropes are
calculated for a load of more than 70 tons; but they
never have to support more than a twelfth of that
weight.
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Useful Products from Tar.

J. H. W. Stringfellow’s process, London, is as follows :
The tar, say 1 ton weight to be treated, is put into a
suitable vessel and about 1 per cent of an alkali or
other saponifying agent is then added and the com-
pound well mixed with 1 ton of water. Before the
water has time to separate from the tar, about one-
fifth of a ton of petroleum oil of sp. gr. 0'820 is added
and slowly stirred into the tarry compound until the
free oil becomes of a reddish color. It will then be
found that the compound has been separated into
three parts, namely: (1) A red oily extract of light
gravity, not miscible in water; (2) a substance of soft
unctuous piteh, containing some water and resembling
Stockholm pitch in appearance and general character-
istics ; and (8) a discolored, watery liquor. While the
separating action is progressing, the light oily extract
and the water can be drawn from the vessel, so as to
promote the exudation from the pitch which remains
in the vessel. After a certain point of separation has
been attained, the exudation of oil from the pitch pro-
ceeds very slowly, and, moreover, the last oily extract
appears to be of a heavier character; hence it is de-
sirable to draw off the liquid after the stage of rapid
separation has terminated and then again after the
slow stage has ended. The pitch is now removed to a
press to express as much free oil and water remaining
in mechanical suspension as may be desired. If the
compound of tar, water and oil is taken directly after
mixing and before separation has begun, it may be
thoroughly mixed with an earthy matter consisting of
1 ton of dried powdered clay and 4 cwt. of dry pow-
dered lime, to for man asphalt corresponding ap-
proximately to the natural asphalt used for paving
and other purposes. The solid residuum may also be
pressed into blocks and used as fuel, for gas making
or for tiring and other purposes. As these solid com-
pounds contain all the benzene and naphtha of the
tar, if desired, a proportion of the volatile matters
may be driven off by heat in the usual manner. The
red liquor may be treated in stills in the usual way
to obtain the various constituents.

i
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Charcoal and Products,

It is proposed by T. Hill Jones to conduct the car-
bonizing process, to save cost of carriage of the wood,
at, or in proximity to, the site of growth of the timber.
The wood to be carbonized is stacked in heaps or
mounts, covered with turf, and generally plastered
over externally with a mixture of earth and charcoal
dust. The heap is surrounded with a metal casing,
which, for the convenience or portability for trans-
mission from place to place, is constructed in separate
pieces, so that it may be readily put together on the
spot. Openings are formed in the turf cover for the
escape of the vapors into the interstitial space formed
by the metal casing. The latter is provided with an
outlet for conducting the vapors given off during car-
bonization to a still head and thence to suitable con-
densing vessels. The stacks of wood may also be car-
bonized within a casing of brickwork. Inspection
tubes may also be inserted to ascertain the progress
of carbonization. By the above mode of procedure the
utilization of the products given off during the pro-
cess of carbonization is said to be secured without
impairing the quality of the residual charcoal, the
fuel value of which is materially depreciated when
the carbonization is carried on in retorts.

— e
‘The Importance of Guarding the Coast of the
United States.

An interesting estimate has recently been made of
the wealth and population along the coast of the
United States which it would be necessary to defend
in the event of war. The Atlantic coast line, exclusive
of the Gulf of Mexico, has alone the length of 2,732
miles. The entire coast line of the country, includ-
ing the Pacific coast, the Gulf of Mexico and Alaska,
is 10,376 miles. If, however, the bays and rivers be
added, the total will be 90,929 miles. Much of this
would not attract an enemy’s fieet, and taking simply
the outer seaboard, exclusive of Alaska, and not
considering the bays and rivers, we have an actual
coast of 5,558 miles to he defended. The value of
destructible property within the reach of an enemy’s
guns will be found to be enormous. It has been es-
timated that in Portland, Boston. New York, Jersey
City, Philadelphia, Baltimore, New Orleans and
San Francisco, such property would aggregate about
$3.836,000,000. It must be considered, however, that
these ports comprise only a part of those which re-
quire defense. A list of seaport towns made several
years ago showed that about 7,000,000 inhabitants
were included in the principal seaport cities. The
estimated population of all seaport as well as lake
towns is over 16,000,000. Anotherimportant consider-
ation is that the United States has a commerce amount-
ing to nearly $1,500,000,000.

A NEW marking ink pencil has the solid color at one
end in the usual manner and at the other end a recep-
tacle for a liquid mordant.
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AN IMPROVED SLIDE VALVE,

According to the improvement represented by the
illustration, the steam chest is connected at its ends
with the cylinder ports, and the slide valve operating
in the chest has exhaust ports registering with the
cylinder ports and with ports in an adjustable plate
connected with the exhaust chest. The invention has
been patented by Mr. Albert B. Van Wegen, of Cou-
dersport, Pa. The adjustable plate, in which are ports
registering with the exhaust ports, engages the tops of
the valves and is fitted to the underside of the exhaust
chest. It is wedge-shaped and is adjustable by mneans
of a screw, to take up wear, so that a steamtight joint

N

VAN WEGEN'S BALANCED VALVE.

is at all times formed between the valves, the plate,
and the exhaust chest. The valves are connected with
each other by a valve stem, nuts screwing on the
threaded inner end of the stem for properly adjusting
the valves relative to the ports. The bearing surface
of the valves is preferably shaped according to the ex-
terior surface of the ¢ylinder, on which a circular valve
face is thus formed. The several parts are fastened in
position by means of clips passing around the cylinder
and whose ends pass through and are tightened up by
nuts on flanges on the outer edges of the exhaust chest.
With this valve arrangement: full provision is made for
delivering the live steam directly through straight
ports, and the valve freely moves within the steaimn
chest without requiring much pushing or pulling
power.

A MACHINE TO HARVEST STANDING CORN.

Asthis machine is drawn between two rows of stand-
ing corn, the stalks severed by the knives are received
by the farmer or his helper as they naturally fall back
on the platform of the machine, the stalks being laid
with theilr butts rearward on a dumping platform or
cradle, where they may, when a sufficient quantity
has accuinulated, be conveniently tied in the form of a

AN IMPROVED CORN HARVESTER.

shock, and deposited upon the ground in an upright
position. The improvement has been patented by
Messrs. Charles A. and Harold A. Low and Albert M.
Messenger, of Lake View, Iowa. The cutting knives
are secured upon beveled side portions at the front of
the platform, there being guards at the rear outer
edges of the knives, and at the rear of the platform on
each side is a railing formed of two uprightsand;an up-
per cross bar. Between these railings, and fulerumed
upon.the rear uprights, is a dumping platform or cra-
dle, which normally lies horizontally upon the plat-
formn, but it may be raised or lowered by a forwardly
extending bandle. A flexible shaping strap, prefera-
bly formed of spring metal in a substantially U
shape, is centrally attached to the dumping cradle,

Seientific dmerican,

and pivoted to the rear uprightsis a guide yoke whose
shanks extend downward to the cradle, their lower
ends having friction rollers adapted to engage the un-
der faces of the side bars of the cradle. A retaining
chain connects the shanks of the yoke with the main
platform of the vehicle, limiting the downward move-
ment of the yoke as the shock is being dumped.
There is on one of the uprights a twine box and on
the opposite upright is a catch to receive and hold
the free end of the wire or cord, which may thus be
conveniently arranged for the binding previous to
commencing the formation of a shock. By means of
the shaping strap the stalks are first drawn closely
together before tying, after which, upon lifting the
cradle, they are tipped over upon the ground. As the
machine is drawn forward after dumping the shock,
the cradle is restored to a horizontal position, the
guide yoke being simultaneously slipped from over
the shock, and, by the engagement of the rollers
upon its shanks with the cradle, the yoke is carried to
its normal angle, tipping slightly to the rear from the
vertical.

New Agricultural Machines Called For.

Secretary of Agriculture Morton declares that the
plow used by the American farmer is an enemy to
fertility, and that the invention of some means of stir-
ring up the soil and subsoil is very badly needed. He
believes that the common plow, when used in stone-
less soils, packs every furrow it passes over and renders
it impervious to rain. The secretary explains this fact
as follows :

*‘The draught of the plow is downward to such an
extent that the full force of the team’s strength is ex-
hausted in pressing the bottom of the furrow into a
polished trough for the conduction of rain down the
side hills. 1t is necessary to stir up the soil and sub-
soil for eighteen inches. If, for instance, it were pos-
sible to loosen the soil and subsoil down for three feet
all over the State of Nebraska, we could then, with an
annual rainfall of twenty inches, make abundant and
profitable crops. Until deep plowing—through subsoil
tillage—becomes universal in that commonwealth,
there will be, year in and year out, no certainty of
remunerative crops.

‘“ Prof. Shaler, of Harvard, estimates that the present
inefficient and ill resulting methods of plowing, es-
pecially upon undulating lands, cost the agriculturists
of the United States 250 square miles of soil each
year by erosion. Everywhere in Nebraska, where
torrential rainfalls are so frequent, the side hills
verify Prof. Shaler’s theory as to the annual waste
of washed lands.

“This is a matter of such vast importance,” con-
tinued the secretary, ‘‘ that I have asked Chancellor
Canfield, of the University of Nebraska, to bring it
before the sixteen hundred students in that institu-
tion and ask them to try and think out a new im-
plement of agriculture which shall supersede the plow.
It is a subject upon which the inventive minds of edu-
cated farmers should be concentrated. A proper so-
lution of the difficulty will facilitate subsoil tillage
and at the same time save both the crops and the
soil.

*‘In my judgment the coming implement should spade
the land and turn it over, as a man who pushes the
spade with his foot into the ground, and, drawing the
spade out, turns the soil upside down by the twist of
his wrists. Possibly a rotary spader could be invented.
Possibly an implement consisting of a large number of
revolving knives could be made so that in passing over
the surface of the field it should chop up the soil and
subsoil for two feet in such a manner as to render the
percolation of the rainfall, down to the depth at which
the ground has been stirred, very easy and perfect.”

[We think if the records of the Patent Office are
examined, various devices for subsoil stirring, also
spading and digging machines, will be found.—Editor
SCIENTIFIC AMERICAN.]

Soap and Washing Compounds.

Two molecules of sodium sulphate and one molecule
of sodium bicarbonate are dissolved in water. The so-
lation is boiled and allowed to crystallize, when a new
body, termed ‘‘a basic carbonated sulphate of soda,”
is formed, the crystals of which salt possess the follow-
ing composition :

Sulphuric anhydride........ccoo0teeeeieiereiionns seeseanse 2127
Carbonicacid......ivciiieeeiniierenienes oo cenie ceneas . 515
SOAB.... coiviiniiiiiiiiitaisersassasantsaarssssaracensens 8150
Water of cryatallization.,..... 500000000600E0000000000000050 4208

10000

It is feebly alkaline, and is said to possess great
detergent power.

In using this product for the manufacture of soap,
six parts of fatty acids are heated to 120 degrees to 130
degrees C.; then five parts of the ‘ basic carbonated
sulphate of soda ” (melted in its water of crystallization)
are gradually added, and the whole boiled until the
fatty acid is saponified. A washing powder may also
be prepared by grinding together the sodium sulphate
and bicarbonate in the dry state. It is said to be less
hurtful to the skin and fabrics than ordinary soap is.
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AN AUTOMATIC CAR COUPLIN(?.

Theillustration represents a simple form of coupling
in which the old style of link is used, the coupling to-
gether of the cars being effected automatically, while
the cars maybe uncoupled from either side or fromthe
carroof. For this improvement a patent has been
granted Mr. Henry C. Morton, of Mint Hill, Mo. Ina
chamber of the drawhead is pivoted a latching hook
having a downwardly curved hook nose, while the
rear end of the hook has its top edge convex curved.
Opposite and adapted to bear upon the rearend of the
hook body is arranged a slide block having a vertical
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MORTON'S CAR COUPLING.
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post connected by a horizontal curved bar with an
arm on the lower portion of a vertical shaft, the latter
being extended up to the roof of the car, where it is
provided with a hand wheel. On the vertical shaft
are also two crank arms, just above the drawhead, as
shown in the small view, a pull bar extending from
each crank arm to one side of the car. When two cars
are to be coupled, the link is introduced in one of the
drawheads and held in horizontal position by the
latching hook as indicated by the dotted lines, the
coming together of two cars then causing the hook of
the approaching coupling to slide upon and over the
end of the coupling link, and drop by gravity to the
locked position. When the cars are to be uncoupled,
the train man, by means of the hand wheel or one of
the pull bars, rotates the shaft to move forward the
slide block, thus depressing the rear end of the hook
and raising its front end, whereby the link is released.

-
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A CONVENIENTLY ADJUSTABLE CHAIR,

The chair shown in the picture has a flexible back
and seat, and is readily adjustable to permit one to sit
or lie at any desired inclination. It hasbeen patented
by Mr. Hermann Evers, of Mazatlan, Mexico. The
illustration represents the chair folded up, in extended
position for lying down, and in a more upright posi-
tion, with its foot and leg extension arranged to form

Bl

EVERS

FOLDING CHAIR.

a footstool, although, as will be readily seen, these are
only a few of the various adjustments provided for.
Its rectangular pivoted frames, supporting the seat
webbing, are held in desired adjustment by the en-
gagement of a cross bar connecting the pivoted legs
with notches in the lower side bars, after the usual
style of steamer chairs, and to the front ends of the
side bars is hinged a foot and leg rest. The hinge con-
nection consists of links and a cross bar, forming a
double hinge, and the front end of the leg rest is sup-
ported by a frame adjustable to any desired position
for sitting or reclining, or permitting the extension to
be folded back underneath and fastened to the chair
frame, when the chair may be used as one without an
extension.
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A NEW BOLT CUTTER AND NUT TAPPER.

The machine shown in the illustration has been espe-
cially designed to screw-thread the larger sizes of bolts
and nuts, and is consequently made very strong and stiff,
9eing also adapted to cut all sizes from a quarter of an
inch to two inches in diameter. It has been recently
placed on the market by Messrs. Wells Bros. & Co., of
Greenfield, Mass. It has three step-cone pulleys, is
back geared, and is furnished with friction clutch
countershaft, increasing its capacity to turn out work
rapidly. The drawers in the base of the machine
afford convenient receptacles for
tools not in use.

THE COMING ATLARTA
EXPOSITION.

The New South was not satis-
fied with the inadequate display
made of its industries at the
Chicago Exposition of 1893 ; so
that before the World’s Fair
closed it was virtually decided to
hold a special Cotton States Ex-
hibition at some city in the
South. The project was warmly
favored by the Southern press.
Atlanta, Georgia, was selected
as the site for the exhibition,
and the result of the unabated
zeal of the promoters is the Cot-
ton States and International Ex-
position, which will be held
during the winter of 1895-96.
It will be opened September 15.
An expenditure of over $2,000,000
-has been provided for, and the
soope of the enterprise has been
enlarged to include exhibits from
all States in the Union and for-
eign countries. Atlanta is one
of the most progressive cities of
the New South, is a great rail-
way center, and has a popula-
tion of 65,533, according to the
census of 1890. The president of
the exposition is Mr. Charles A.
Collier.

The exposition will be held at
Piedmont Park, a site which possesses remarkable ad-
vantages. The park is situated about two miles from
the heart of the city, and is approached by the
Southern Railway and handsome drives. Piedmont
Park includes about 189 acres, and $550,000 will be
spent in heightening the natural advantages by skill-
ful landscape gardening aud the creation of artificial
lakes. Gondolas and launches will be a feature of the
‘exposition. It is not intended to bave the new expo-
sition attempt to rival the Columbian Exposition
either in architecture or industrial pretensions; but it
will be a complete exhibit of the resources and indus-
tries of the New South. The old race track has been
converted into a garden of Southern flowers, with an
electric fountain in the center. This garden will be in
plain view from all the buildings and from the high
knolls on the borders of the park, and with the great
lake behind it will make a beautiful setting for the
architecture of the Fair. To the north of this central
garden will stand the Government building, which is
located between the Fine Arts building and a group of
foreign and State buildings. The grouping is so art-
istic that no structure will be behind another. To

A

the east of the Government building and with the
long side fronting on the garden is the Manufactures
building. Between the garden and the lake there is
ample space for the Woman’s building and the Horti-
cultural building. On the further border of the lake,
which will occupy over 20 acres, will be grouped the
Electricity, Mining, Transportation, Music, Machinery,
Minerals and Forestry buildings. In the extrewme
southern ground, occupying a commanding position,
are the Negro and Tobacco buildings. T'he circuit of

the grounds will be completed by the Agricultural

about 900 pounds weight of silkworms’ eggs were used in
these towns and villages. The eggs used in 8yria are of
Corsican origin ; the greater part come from France
and a small quantity from Italy. As regards the
Japanese varieties, these have entirely ceased to be
imported. It is the merchants of Beyrout and the
Lebanon who engage in the business of importing
silkworms’ eggs, and who sell them to the Syrian
breeders. These merchants exercise the greatest care
in all their operations, and some even go so far as to
travel themselves to France to make their purchases.
All the eggs imported are sub-
jected to a most rigorous exam-
ination, and in some cases they
are examined by means of mi-
croscopical instruments. They
arrive in boxes of about twenty-
five grammes weight, and are
sold at prices varying from three
to six franecs, according to qua-
lity and guaranty. The pay-
ments are made at once, or at
the end of the harvest, in kind—
that is to say in cocoons. In the
latter case the amount due to
the seller varies according to the
district. For example, at Ra-
chaya, in the villages of Ouadi-
el-Adjam and Douma, one-
seventh of the silk harvest is
given ; at Baalbek and Hasbaya
a little more, and in the villages
of Bekaa. one-twelfth. This
difference is accounted for by
the fact that the yield of eggs is
by no means the same in all lo-
calities in which the silk indus-
try is engaged in, on account of
the greater or smaller amount
of care and attention bestowed
by the breeders—for the climate
is favorable throughout the
country. Attempts have fre-
quently been made at the pro-
duction of native eggs, but they
bhave invariably been unsuccess-

LARGE-SIZE BOLT CUTTER AND NUT TAPPER. ful. This is generally attributed
to the following causes: That
building, the Auditorium and the Theater. Other|the choice of the worms is made without due care and

minor buildings will also be erected.

Cheap imitations of the Columbian Exposition’s
buildings have been avoided, and as much attention
has been paid to the interior as to the exterior. The
government promises to have one of the finest build-
ings on the grounds: the appropriation was $200,000.
The negro exhibit will be particularly interesting, and
will illustrate the progress made by the race since
their emancipation. The ** Midway Plaisance” will be
the Terraces, and only genuine attractions will be
permitted.

-
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The Silk Industry in Syria.

The production of silk in Syria has, says the Journal
de la Chambre de Commerce de Constantinople, con-
siderably increased of recent years. The towns and
villages in which the greatest attention is devoted to
the sericulture are the following : Baalbek, Serin, Ras,
Machghara, Sahbine, Chtora, Hasbaya, Ain-el-Hraiche,
Ain-Ata, Brit Lahie, Nabeh, Malonia, Giroud, Maara,
Sidnaja, Essal-el-Ward, Douina, Khyara, Chafounie,Ja-
ramana, Chabaa, Catana, El Hame, and Tsaxa. In 1893

attention ; that the eggs are not examined microscopi-
cally; the color and dimensions of the cocoons are
mixed, and the eggs are not preserved until the mo-
ment of incubation, in favorable places. In Syria the
weaving of silk is as old as the cultivation of the raw
material itself. The silk weavers of the present
day work principally for domestic production. The
native manufacturers have had much to contend with
from foreign competition, which made itself severely
felt, and markets that were formerly controlled by
Syrians are now disputed by European manufac-
turers, who, with their skilled artisans and with the
aid of improved machinery, find competition with the
older methods comparatively easy. The greatest
specialty in the native silk stuffs, and in which Syri:
undoubtedly excels, is that in which cotton forms thc
warp, and in which the greater or lesser quantity of
silk in the weft determinesthe quality. The principal
silk manufactures are the Kaffiehs, or headdresses,
Aboyas, or Syrian cloaks, shawls, tobacco pouches,
slippers, pillowcases, stuffs for dress goods and stuffs
for upholstery.

BIRD'S EYE VIEW OF

THE COTTON STATES AND INTERNATIONAL EXPOSITION AT ATLANTA, GA., TO BE
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Books of the Ancient Mexicans,

At the 289th corporate meeting of the Boston Scien-
tific Society, the principal paper was entitled The
Cortes Codex, the speaker being Dr. J. Walter Fewkes.
When Cortes landed in Mexico, he found a people who
were about equal in civilization-to the ancient Etrus-
cans. It istrue that they did not have the art of
working iron, but they were a literary people and
actually had books. A system of writing seems to
have been common to all the peoples of Mexico and
Central America, and in Yucatan, it appears, a much
greater advance in the art had been made than in
the other States. When the lieutenants of Cortes
landed in Yucatan, the priests, imbued with the strong
religious feeling of the age, declared these books to be
instruments of the devil, and they were publicly burnt,
very many of them being destroyed. But in some
way four of them found their way to Europe, where
they were placed in libraries, and it is now permitted
to scholars to study them. These books are what are
known as codices, and of them Dr. Fewkes spoke quite
in detail

The first and best of the codices is in Dresden. It is
a book about ten inches in length and three or four in
width; the material of which the paper is made is the
~agava pulp, and upon this characters are painted.
The books open after the fashion of the Japanese
screen, and both sides are used for the letters. The
Dresden Codex has been closely studied by Dr. Foers-
tcmmann, who has published a volume on the subject.
The second of the Maya books is in the Bibliotheque
National, in Parig, but it is small and poor. The two
others are in Madrid and are known as the Codex Cor-
tesianus and Codex Troyanus. Of the former, Dr.
Fewkes spoke in particular, both fragments being
considered, however, to have been originally parts of
the same book. With the enlightened spirit of the age,
the Spanish government published in 1892 a facsimile
of the Cortes Codex, in commemoration of the dis-
covery of America by Columbus. One of these fac-
similes is in the possession of Dr. Fewkes, being a book
of forty-two pages.

The characters which are to be found in the Codex
are the same as those covering many ruins in Central
America, figured on pottery and scratched on bone
and shell, and if the books can be deciphered, there
will be furnished the key to these old writings which
have not yet been read. The characters may be
broadly divided into three groups: numerical signs,
pictorial elements and hieroglyphics; the latter
group being divisible into day signs and hieroglyphs
pure and simple. The most acute scholar in the nu-
merical part is Dr. Foerstemmann, who has shown that
the people who made these books knew numbers, and
very high numbers at that. Dr. Foerstemann deciph-
ered the zero and the numerals which run into the
millions, the higher ones of which have somwe relations
to the planetary times of revolution.

The investigator who has done most to determine
the exact character of the hieroglyphs was Brasseur de
Bourbogne, who found the Cortesian Codex the sym-
bols for the days, and concludes that it has signifi-
cance in an astronomical or astrological sense.

The work of Dr. Fewkes in the matter has been in
the consideration of the pictorial elements of the Cor-
tes Codex. He has first assumed that the pictures are
related to the other characters. In examiningthe pic-
tures of the Codex, he has found that there are one
hundred and twelve altogether—animals, men, and
humans with monstrous heads or masks. What do
the latter mean? Through his knowledge of the

habits of the Moqui Indians, he was aware of the

place of the personification of the different gods
in the ceremonies, this being done by a man with
a symbolical mask, Accordingly he had studied the
different masks in the Codex and had been able to
find among them the symbols which belong to certain
of the gods—the god of war, a skeleton, the long-nosed
god, the snake god, the corn goddess, and the like. In
an interesting manner, aided by enlarged drawings of
the Codex figures, he showed the reasons for connect-
ing a certain picture with a certain god. All the
figures, the animals excepted, can be thus referred to
some of the gods, and they seem to haverelation to
the astronomical signs, although that matter has not
yet been cleared up.

Dr. Fewkes was particularly interesting in the de-
scription of his investigations, referring incidentally to
the customs of the modern Indians, relating an occa-
sional legend and describing the secret ceremonies of
the secret societies of the Moqui Indians, being him-
self a member of these societies and having witnessed
their ceremonials. His paper was made the more in-
teresting by the exhibition of facsimiles of the differ-
ent Codices, works of great rarity and value, which he
has acquired in his study of these antique bits of writ-
ing.—Boston Commonwealth.

-
-

Cleaning Clothing.

Mullerson’s preparation is a mixture of turpentine,
2615 parts; ammonia solution, 19 parts; methylated
spirit, 25 parts ; ether, 24 parts; acetic ether, 214 parts;
and water, 25 parts ; all by weight.

Gold Production in South Africa.

The extraordinary growth of the gold mining indus-
try in South Africa, and the consequent rush to invest
money in a country which was hardly known five years
ago, but which now takes rank second among the gold
producers of the world, mnake a brief analysis of the re-
ports available from the Witwatersrand District in the
Transvaal, from which nine-tenths of the South Afri-
can production is at present drawn, a matter of much
interest. The material for this analysis is found in the
reports issued each month by the Johannesberg Cham-
ber of Mines, which, give in detail the output of the
district. S

The rapid growth of mining is shown at a glance by
a statement of the gold production for four years past,
which was: 1891, 729,238 ounces; 1892, 1,210,868 ounces;
1893, 1,478,477 ounces; 1894, 2,035,970 ounces. The out-
put for last year was thus very nearly three times that
of 1891. A comparison of the years 1893 and 1894 may
enable us to draw some conclusions as to the district
and its future.

An important point in the returns for last yearis the
gradual and apparently steady decreasein the average
returns per ton obtained. The total amount of ore
worked last year in the mills was 2,827,365 tons, and the
average obtained per ton by milling work was 046
ounce (037 fine ounce = $7.65) per ton. This was a
decrease of 34 per cent from the average reported in
1893. If we take the complete returns, including all
gold obtained from concentrates and tailings as well as
from milling, we find the average return on the ore
mined in 1894 was 072 ounce (0°576 fine aunce = $11 91)

per ton, against 0°67 ounce (0536 fine ounce = $11.08).

per ton in 1893. That thisincrease was only apparent,
however, is shown by the fact that the quantity of
tailings worked over last year was 2,674,673 tons, while
in 1893 it was only 1,217,792 tons: that is, the output of
1894 included a considerable amount from accumulated
tailings of previous years’ workings. A fairer way of
comparing the averages is to take each source of pro-
duction separately, as we have done in the following
table :

months. While the ore shows a tendency to decrease
slightly in value with depth, there are no indications
of its exhaustion. Moreover, there is a considerable
area, through which the great bahket vein is believed
to extend, which has been hardly touched as yet. On
the other hand the general belief in the richness of the
vein at great depths rests thus far on the indications
of a few borings, and none of the *deeplevel ” com-
panies which are now sinking exploration shafts will
be in a position to report results for a year to come.

It is fairly safe, however, to expect a large production
from the Witwatersrand for at leastseveral years to
come; and when the mines of that district begin to
shown signs of inevitable exhaustion, the new fields of
Matabeleland and Mashonaland will probably be pro-
ducers, so that South Africa will continue to be a very
important factor in the gold supply of the world.—En-
gineering and Mining Journal.

Dishonesty the Nation’s Peril.

Anybody who has been but a casual observer of
events in this country must have been foreibly im-
pressed with the recent growing tendency to dis-
honesty and downright villainy in politics, official
life, corporate responsibility and private business ob-
ligations. There may be as many honest men in all
these relations to-day as at any period of the country’s
history, but it looks as if there were certainly an aug-
menting number of rank rascals. :

This is seen first in the almost entire lack of honesty,
honor and patriotism among politicians, the men who
run the political machinery, from the township or-
ganizations to State and national conventions. Politics
has become a word to which nobody but an ignoramus
or a sophisticated office seeker attributes any element
but that of dishonesty and fraud. 1t means a scheme
of designing men to get the offices and thereby the
chances to deceive and rob the people. In the older
days of the republic men who sought office claimed
and were accorded some degree of honor and sense of
responsibility to their constituencies. They were to a
large degre:, at least, actuated by a patriotic desire to

1893. 1894. Changes. Per cent.

Ore milled..........ccoieiveenenienniennnnceecienanes 2,203,704 tons. 2,827,365 tons, I. 623,661 tons. 283
Tailings reworked . 1,217,792 ** 2,674,678 I 1,456881 1196
Yield per ton, ore........... 0479 oz, 0462 0z D. 0017 oz. 34
e tailing 0250 ** 022) ¢ D 0030 * 136
Milling ore 1,056,383 o: 1,305,408 oz. I. 249,025 oz. 236
Tailings...... 304,498 * 587,888 I 282,800 * 929
Concentrates 62,797 84,579 ¢ L 21,842 ¢ 348
Other sources. .. 54,859 58,595 ¢ I. 8,736 * 68
Total 1,478,477 oz. 2,035,970 oz. I. 557,498 oz. 87
Fine ounces 1,182,782 ** 1,628,776 I 445, . 37
Value $24,448,096 $38,666,900 1. 89,218,804 87

In giving the fine ounces and the value throughout
we have taken Witwatersrand gold as 0'800 fine, this
conclusion being derived from the statements of its
value uniformly given. It is much to be regretted that
for this—and indeed for every—district the returns are
not made in fine ounces.

Several points are brought out more clearly by this
table. Fully as large and perhaps a larger part of the
gold was saved in milling last year; for while the pro-
portion of mill gold was 64'1 per cent of the total in
1894 and 71'5 per cent in 1893, the difference is more
than accounted for by the large increase in quantity
of tailings. The amount obtained from concentrates,
chiefly by chlorination, shows some increase in the
pyritic contents of the veins as the workings increase
in depth, but not in any large proportion. Taking the
ore and tailings together, we find that there was an
increase of 608 per cent in the tonnage handled to ob-
tain an increase of 377 per cent in the gold output;
but these proportions will hardly hold good in the pre-
sent year, when the proportion of tailings worked to
ore milled will probably be much less than it was last
year.

The important data as to the cost of working on the
Witwatersrand are lacking. The amount paid in
dividends has been large, but there are many com-
panies which have paid nothing to their shareholders.
The cost of supplies and fuel is gradually decreasing,
owing to the improvements in transportation and the
development of the coal resources of the Transvaal;
but these savings may be offset by the increasing de-
mand for labor, and the difficulty of obtaining it. So
far we have nothing on which any close estimate of
the average cost of mining in the district can be based,
and only the fact that many companies are paying
dividends on returns of $10 or $12 per ton seems to
show that these low grade ores can be handled at a
profit.. More detailed information as to costs would be
of the greatest interest to the mining world.

As to the future production of the Witwatersrand no
predictions can safely be made. The old accumulations
of tailings are nearly exhausted, so that the addition to
the output from this source will be sommewhat less here-
after. The confidence of the large companies in the
future is shown by the fact that they are adding to
their mill capacity and the 2,400 stamps now at work
will be increased by nearly one-half within the next six
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acquit themselves so as to be considered patriotie citi-
zens, with a good name to preserve and hand down to
posterity. Probably that feeling and motive is some-
what rife in the rural communities at the present time;
but in the larger cities, if any of it remains, it is neither
congpicuous nor emphatic. Men now seek office “ for
what there is in it” to them, and with small regard to
the good of their constituents. They connive and
combine to get the support of the worst elements in
the community, because those elements represent the
greatest number of votes. They cajole and fool the
ignorant, the debased, and the victims of demagogy for
the sake of votes, and the selfish partisans among
the so-called better classes fall into line so as to be on
the winning side. Officials thus elected cannot be ex-
pected to administer public affairs with much refer-
ence to anything but their own selfish interests. It
cannot be expected that they will be much better than
their constituencies. The effect of this debased motive
in politics is to prostitute legislation to partisan ends,
which are usually those of compromise with cliques
which conspire to rob the people and fatten the con-
spirators. It also enables a lot of mediocre or low
grade, unprincipled men to get into office, and thus
the body politic is permeated with dishonesty and,
what is almost as bad, brainless, conscienceless in-
competency.—N. W. Lumberman.

o
9-

-

The Late Crown Prince of Siam.,

In accordance with Siamese custom the body of the
late prince, after being very tightly bound up, with
the knees brought up under the chin, was introduced
into an iron urn, which again was put into a magnifi-
cent urn of gold, studded with precious stones. This
has been"placed on a golden, four-sided, truncated
pyramid, about 9 feet high and 12 feet square at the
base, in a small room in a building adjoining the
grand palace,and known as the Phratenang Dhusidth
Neahaprasadh. The room is suitably adorned with
mourning emblems ; one wall contains the late prince’s
orders, etc., in glass franies. A large body of Buddh-
ist priests chant appropriately in an adjoining room
night and day, and several of the king’s brothers are
in constant attendance round the catafalque. And
there the body will remain, probably for a whole year,
to be then consigned to the flames with extraordinary
pomp on an enormous funeral pile.
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THE NAPHTHA LAUNCH OF THE GAS ENGINE AND
POWER COMPANY OF NEW YORK CITY.

No type of a power-propelled boat hasacquired such
popularity in so short a space of time as has the
naphthalaunch. The proprietors of the establishment
where these boats are manufactured, the Gas Engine
and Power Company, of Morris Heights, 185th Street,
New York City, term it ‘ the only naphtha launch,”
and with very good reason, as hitherto it has been
without real competitor. While these boats are used
extensively in all waters, and have become a most
familiar object to all, it is fair to say that very few
people know how they are operated. )

The engine by which they are driven is a three
cylinder, single acting engine specially constructed for
naphtha, although it will work perfectly well with
steam or compressed air. The engine is surmounted
by a double asbestos-lined jacket resembling in con-
tour a boiler. Within the jacket is a coil of pipe,
immediately below which is a burner for naphtha gas
or vapor.

Referring to our illustration of a section of the
naphtha launch, a tank for holding the naphtha will
be seen in its extreme bow. From the tank a pipe
connects with a small pump at the base of the engine,
by which naphtha is pumped into the coil of pipe.
Into the top of the coil boiler, for such it is, a pipe is
tapped that supplies naphtha to the burner. In
operation the coil is first made hot. This is done by
hand-pumping naphtha vapor mixed with air into the
burner, where it is lighted. When the coil is hot,
naphtha is pumped into it. This isat once vaporized
and develops pressure. The pressure is turned on the
engine, which in a few minutes starts to rotate. An
injector cock supplies the burner with naphtha, draw-
ing air in also, and the engine thereafter takes care of
itself.

At each stroke naphtha is pumped into the coil by the
engine. This develops in ordinary practice a pressure
of sixty-five pounds in the heated coil. From the top
of the coil the naphtha vapor, before it reaches the
buruer, is drawn off and mixed with air after the
fashion of the Bunsen burner. It burns below the
coil with a clear blue flame. Near the injectoris a
damper by which the supply of air is regulated so as
to produce this character of flame. After the naphtha
vapor has acted upon the pistons and goes off through
the exhaust it is condensed. A regular outboard con-
denser is employed, the pipes running along outside
the garboard of the boat. The naphtha thus con-
densed is forced back into the tank to be used over
and over again. The delivery of naphtha from the
tank can be cut off by aspecial valve, shown in a sec-
tion of the boat, which valve, however, in practice
never need be closed.

One of our illustrations gives a perspective view of
the engine, while another one shows it in section, giv-
ing a complete detail view of the construction. The
view in elevation shows the general disposition of
parts. At A is seen one of the sight holes, by which
the character of the fiame can be watched so as to be
regulated. Through this hole, too, the burner is
lighted, and further up in the casing is a second sight
hole, through which, also, the fiame can be watched.
At C is the injector valve, and immediately below can
be seen the flaring mouth with damper, I, by which
the air supply to the burnér is regulated. D is the
naphtha valve through which the naphthais admitted.
B and E are respectively air valve and air pump,
which are used only for starting the engine. F'is the
naphtha pump used for the same purpose. This pump
goes out of use once the engine is started, a separate
one worked by the engine itself doing the work. The
hand wheel, @, starts and reverses the engine accord-
ing to which way it is turned.

Our view of the section of the engine may be stud-
ied more intelligently after inspection of the elevation.
The cut shows its three cylinders with the piston rods
bearing against hard steel cups beneath the pistons.
Each piston is surmounted by its own slide valve,
which slide valves are operated by a triple erank
shaft. The burner and naphtha coils and the con-
struction of the injec. " valve, nozzle and air damper
are also made clear. Leading out to the right is seen
the shaft, whose thrust is taken by a ball bearing,
which is seen in section imnmediately forward of the
after sleeve coupling.

In starting it air is pumped into the naphtha tank,
escaping therefrom highly carbureted, so as to provide
what is practically a gas for starting the fire. The
whistle is blown by a hand pump, or in some of the
boats an air tank is established forward, which is kept
charged with compressed air by the engine, and the
whistle is blown by this air. In our sectional view of
the boat the air tank is shown immediately aft of the
naphtha tank.

The working parts of the engine are completely in-
cased, so that all leakage of naphtha goes direct to the
exhaust chamber. Another point of safety is that the
fire is taken direct from the boiler, so that if the feed
pump should fail to work, shutting off the naphtha
supply to the boiler, the fire would at once go out, and
the engine would stop.
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These little boats have won for themselves an aston-
ishing record. 'Ihey seem to be as absolutely secure
from accident as any kind of power-driven craft can
be. Every possible precaution is adopted in their con-
struction to render accident impossible. " The boiler is
made sometimes of seamless copper tubing, sometimes
of heavy iron tubing, with sleeve or threaded joints
brazed throughout. The entire engine compartment
is bulkheaded off and lined with sheet brass, so that if
naphtha burns there it does no harm. The naphtha
tank compartment is also bulkheaded off and commu-
nicates by sea pipes with the water, so that water is
continually going in and out, washing away any trace
of naphtha. The entire midship section or waist is
unobstructed, and under normal conditions whatever
slight amount of heat there may be from the engine
is carried aft, away from the passengers. The com-
pany’s tests have been most exhaustive, but nothing
proves the safety of the boats so much as the record
which they have made since the foundation of the
company. Our other views show the interior of the
boat building shop, where will be recognized the
familiar formn of the hull of the naphtha launch.

-

Growth of the Phosphate Industry in the
South.

Risnot generally known that theUnited Statesis fast
becoming the principal phosphate producing country
in the world. The interest is one of the first import-
ance from both the commercial and economic stand-
points, and it is remarkable that it has been devel-
oped to its present proportions since the civil war.
Phosphate beds were discovered in South Carolina as
far back as 1837, but they were not worked to any ex-
tent until 1868, when their output amounted to some
11,862 tons. Rich deposits of phosphate were found in
Florida in 1881. The growth of the industry in these
two States during the past few years has been very re-
markable. In South Carolina last year some 30 phos-
phate mines produced 294,000 tons of phosphate and in
Florida 106 mines yielded during the year 500,000 tons.
The total output of the entire country for the year
was 1,550,000 tons, and this exceeded the output of
Germany, which wasthe largest European phosphate
producing country, by 50,000 tons.

The importance of the phosphate beds in epriching
a vast area of farm land, and thus developing the agri-
cultural interests of the United States, can hardly be
overestimated The production of our enormous cereal
crops results in a constant exhaustion of the soil. It
is estimated that a single crop of cereals in the United
States takes from the soil upward of 17,650,270,800
pounds of mineral matter and over 2,000,000,000 pounds
of ash and phosphoric acid. An acre of land must
supply aboué 19 pounds of phosphoric acid to produce
one cereal crop. The need of returning to the soil
some of the phosphoric matter which is constantly
beingdrawn from it in time becomes a necessity. The
numbers of abandoned farms in New England bear
witness to this fact. In the South, and especially in
the vicinity of the phosphate beds, the phosphate has
been used in immense quantities. Georgia consumed
the largest quantity, or 280,000 tons, and South Caro-
lina 200,000 tons. The New England States used in
all 60,000 tons; New York 90,000 tons; Pennsylvania
150,000 tons ; and Delaware 20.000 tons. It is signifi-
cant that very little phosphate was used in the West,
where the soil is still virgin. The phosphate deposits
cover a large territory in North and S8outh Carolina
and in Florida, and it is believed that the supply can-
not be exhausted for many years.

—————

Storage Battery Traction In Paris.

Regarding electric storage battery traction on the
lines of the Tramways Nord, at Paris, the Revue In-
dustrielle says that the cost per car kilometer has been
found to be 0°53 fr., as compared with 0'56 fr. for ani-
mal traction. This, however, does not take into
account the cost of battery repairs, which would in-
crease the figure for electric traction quite consider-
ably. The storage battery cars used by the company
will seat 52 passengers, and, within the city, run at a
maximum speed of 7% miles an hour. Outside of the
city limits the speed can be increased to about 10 miles
an hour, and even on the heaviest grades does not fall
below about 4 miles an hour. Each car is equipped
with a battery of 108 cells, divided up into 12 boxes of
9 cells each. These are united into 4 groups, each
capable of supplying a 50-volt current. Two motors
are on each car.

Drops.
Dr. Eder, in the following table, gives the number
of drops required to make a cubic centimeter, showing
the variations in the size of drops of different liquids :

Hydrochloric acid
Nitricacid .......coiiiiiiiiiineiiiiosisnteiinsnnrecisnnssonnns
. Bulphuric 8cid....co. tiiiiiiiiiiiiiiii it a
Aceticacid........cooiieeeeniiiiiiiiies titiiiiiieetniitnnananas

Alcohol .. .... e eeeeienicnesacesstsennatnstesiecsottessnsnins 62
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Sorrespondence.

Commencement of the Manufacture of American
Plate Glass,
To the Editor of the SCIENTIFIC AMERICAN :

Mr. Ford built his first works at New Albany, Ind.,
in the year 1869. This was the first attempt to manu-
facture polished plate glass in the United States, al-
though rolled plate glass had been made for a num-
ber of years prior to that time. Inthe year 1882, Mr.
Ford came to Pittsburg and formed the New York
Glass Company and established a plate glass works at
Creighton, and frc.n this small beginning emabated
the Pittsburg Plate Glass Company of to-day, which
leads the world in this particular line of industry.
The establishient of the plate glass manufacturing
industry in the United States has reduced the cost to
consumers over 200 per cent. This has been brought
about through wresting the monopoly from the Euro-
pean wanufacturers who formerly controlled the mar-
ket, by reason of greatly improved methods of manu-
facture introduced from time to timefrom the invent-
ive minds of American workmen, and by the home
production of all the raw materials required in the
business, which was developed as the growth of the
business created the demand, and which greatly cheap-
ened the cost.

In this connection, it is interesting to note the effect
home production has’upon the cost of materials, which,
up to the time of the introduction of their manufac-
ture in this country, were made anad controlled by
Europe. When Mr. Ford first started his New Albany
works, he was obliged to import all his woolen felt
for polishing, at a cost of $1.45 per pound ; to-day the
entire consumption is made in America, at a cost of
less than 60 cents per pound, and not only gives ¢m-
ployment to a large number of workmen, but affords a
large market for American wool as well. Another re-
markable instance is soda ash, or carbonate of soda.
In 1869, thisjmaterial was imported from England, and
cost in the neighborhood of $60 per ton. To-day Mr. J.
B. Ford is making better snda ash than was ever im-
ported from England, at his works in Wyandotte,
Michigan, for about $20 per ton.

F. 8. BRACKETT.
Creighton, Pa., February 5, 1895.

Artificial Whalebone.

According to Le Genie Civil, the Munck process for
the manufacture of artificial whalebone consists in first
treating a raw hide with sulphide of sodium and then
removing the hair ; following this, the hide is immersed
for a period of twenty-four to thirty-six hoursin a weak
solution of double sulphate of potassa and is then
stretched upon a frame or table, in order that it may
not contract upon drying. The desiccation is allowed
to proceed slowly in broad daylight, and the hide is
then exposed to a temperature of from fifty to sixty
degrees; the influence of the light, combined with the
action of the double sulphate of potassa absorbed by
ths skin, renders the gelatine insoluble in water and
prevents putrefaction, the moisture, moreover, being
completely expelled.

Thus prepared the skin is submitted to a strong pres-
sure, which gives to it almost the hardness and elas-
ticity which characterize the genuine whalebone, with
the advantage that before or after the process of desic-
cation any color desired may be imparted to it by
means of a dye bath. The material can be rendered
still further resistent to moisture by simply coating it
with rubber, varnish, lac, or other substance of the
kind.

Hotels in East India.

A hotel in India is in some respects quite unlike a
hotel anywhere else in the world. Every guest has a
servant of his or her own. The hotel has some servants,
but the guests do not depend upon them at all. My
servant takes care of my room, brings me my tea and
toast when I arise, prepares my bath, and waits upon
me at table. He also keeps my clothes clean and my
boots blacked, sees to mmy laundry, gets me -a carriage
when I want, one, and does my errands. When trav-
eling he will attend to the tickets and the luggage
and make my simple bed on the cars, for India is a
country of magnificent distances, involving considera-
ble night travel. There are no regular sleeping cars
like ours, but the seats are long enough for the pas-
sengers to stretch out on and wide enough to make a
reasonable couch, which the traveler provides with his
own thin mattress, pillow and wraps. The number of
servants in a great hotel is confusing at first. In a
long corridor you see one before each door. They
usually sleep there, wrapped in a sheet or blanket and
curled up on the floor.

—_— et r——

RECENTLY a court in New York decided that money
dropped upon the floor of a street car, although by fali-
ing between the slats of the wooden mat it had become
entirely hidden, was a lawful tender of fare, which the
conductor must not only accept, but supply the re-

quired change.
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THE PROPOSED GREAT SUSPENSION BRIDGE OVER
THE HUDSON RIVER, NEW YORK CITY.

‘We illustrate in the present issue the general plans
for a suspension bridge over the Hudson River at New
York City—by far the greatest bridge of the kind ever
projected. The plans are issued by the New York and
New Jersey Bridge Company, they being authorized
by Congress, subject to the direction of the Secretary
of War, to construct the bridge in question. The
bridge is to extend from a location between 59th and
69th Streets on the New York side to the opposite side
of the river in Union Township, N. J.

The plans are largely self-explanatory. The bridge
will have a clear span of 3,100 feet—which is almost
double the span oif the Brooklyn suspension bridge.

The board appointed by the Secretary of War de-
cided that it is probable for $23,000,000 a six-track rail-
road suspension bridge of
8,200 feet span could be built,
and it considered the amount
of traffic that such a bridge
would accommodate suffici-
ent to warrant its construc-
tion.

The plans and specifica-
tions were prepared by Mr.
Theodore Cooper, of this city,
a member of the commission
of expert bridge engineers
appointed by President Cleve-
land, and who has since been
retained by the bridge com-
pany.

The structure he proposes
is a stiffened suspension
bridge, the cables carrying
only the part between the
piers, the approaches to the
main span being carried by
deck trusses. The main span
is stiffened by two through
trusses, which may be either
continuous for the entire
span, or may be hinged in
the middle. On the illustra-
tion the general dimensions
are quoted. There is to be
150 feet head room, and, as
will be seen, the river is left
inlact, no pier being estab-
lished outside the regular
pier line. The towers are to
be of steel, commencing
about 50 feet above high
water, below which level
masonry is used. The lateral
and sway bracing of the main
span and towers is to be of
members rigid enough for
compression, although some
of them may normally be in
tension. The general details,
such as length of versed sine,
the number of and the
arrangement of cables, and
the depth of trusses, are left
to the bidders.

The main piers are to be
carried down to rock; the
foundations of the viaduct
piers are left. to the approval
of the chief engineer. Quite
an exhaustive list of strains
allowed and of strengthsand
of coefficients in general are
given. Thus for the wire in
the cables a maximum stress
of 54,000 pounds per square
inch is allowed. Inthe usual
construction of a suspension
bridge the saddles which are
on top of the towers are mov-
able, being mounted on balls
or rollers. The specifications
for the proposed bridge provide that the towers and
cables must be treated on the supposition that the sad-
dles are or may become immovable. No closed forms are
allowed on the bridge, all parts of which must be open
for inspection. In other matters the same thorough-
ness appears. Thus rivet holes, if punched, must be
punched too small and must be brought to a proper
gize by reaming.

Some space is given to the question of the cables.
These are to be of straight steel wire, which must be
not less than %4 of aninch in diameter, and the wire
may be twisted into ropes for compacting, or, as in the
Brooklyn Bridge, may be formed by compacting the
straight untwisted wires. The engineer notes that
the unprecedentedly large diameter of the cables will
demand that the inuer strands of the cable be treated
as a separate cable, around which the additional
strands can be placed, squeezed, and wrapped. The
wire must have a strength of 180,000 pounds persquare

inch and elastic limit of 90,000 pounds per square inch,
and an elongation of 4 per cent in a length of one foot.
Each wire must be 1,800 feet long, without weld, joint,
or splice.

Such are the general features of this structure—one
which when completed will be at once a triumph of
American engineering and an ornament to the city.

THE BIRDS OF THE CONGO.

To pass in review here, without the aid of numerous
figures, all the types of the birds of the Congo that
have been made known to us by the explorations of
Messrs. Dybowski, De Brazza, Schwebisch, Thollon,
Petit and others, would be an almost impossible task,
and an enumeration of the Latin names that orni-
thologists have given a host of African species that are
absolutely different from those of our own country

O
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BIRDS OF THE CONGO—HORNBILL, GUINEA FOWLS, RAILES, AND SEA PARTRIDGES.

would prove exceedingly tiresome to our readers. We
shall therefore confine ourselves to making known
those species that are most remarkable by their form
or color, the most interesting from the standpoint of
geographical distribution, or the most important as
regards the profit that man can derive from them.
Leaving aside from among the diurnal birds of prey
the wvultures, fish-hawks, buzzards, falcons, etc., we
shall have a few words to say of the Gypohierox Ango-
lensis. This bird of prey, notably smaller than an eagle,
slightly recalls the latter and especially the Perenop-
ters of Egypt by certain features of its physiognomy.
In fact, a circle around its eyes and the sides of its bill
and at its feet are bare and of a pale rose color, and
its plumage, after having been brown, passes to pure
white varied with black upon the wings and tail ; but
its strong bill denotes affinities with the eagles that
are belied neither by the attitude nor the food of the
bird. The Gypohierox, several specimens of which
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have lived at the Zoological Garden of London, has a
proud bearing and feeds almost exclusively upon fresh
meat. It is met with not only in the country of An-
gola, but in Congo, Gaboon, on the Gold Coast, in
Portuguese Guinea and in Senegambia, where it is
already becoming very rare. To the south it does not
extend beyond the country of Mossamedes, and upon
the east coast of Africa it has been observed but once,
and that at a single point, the island of Pemba, to the
north of Zanzibar. It is a bird, then, that is essentially
characteristic of West Africa. We shall say as much
of the Scotopelies among the nocturnal birds of prey.
The Scotopelies belong to the same family as our great
horned owls and may be compared thereto as regards
dimensions, but they differ from them markedly by
the absence of egrets on the head and by the aspect
of their feet, the tarsi of which are bare, and the toes
of which are provided beneath
with spiny papille, a feature
that we observe only in the
ospreys and the Asiatic horn-
ed owls of the genus Ketupa.
Three species at least are
known, which are distributed
from Senegambia to the
Quanza, and a single one of
which, the same that in-
habits Congo, has been met
with on the east orrather the
southeast coast, in the region
of the Zambezi. They are ac-
companied in the west by the
true horned owls, the scops-
eared owls, the screech owls,
common brown owls and barn
owls.

In Congo the parrots are
but slightly varied. Besides
the gray parrot or jacko,
which is observed with its
squat varieties, there is hard-
ly any but the green parrot
with red forehead and shoul-
ders.(Pzocephalus ubryanus),
which is everywhere rare,
another species with yellow
forehead (P. Gulielmi) and
the small inseparable parro-
quet (Psittacula pullaria),
which is distributed through-
out the whole of equatorial
Africa. As for the banded
parroquet (Ps. docilis), so
common in Senegambia, that
does not descend so far as the
basin of the Congo.

The other birds that Cuvier
arranged in the order Scan-
sores appear to be still more
common in this region than
the parrots, judging from the
number of specimens belong-
ing to the group of barbels,
woodpeckers and cuckoos
that figured in the collections
received from the Gaboon
and Congo by the Museum of
Natural History. The bar-
bels, which owe their vulgar
name to the coarse hairs that
clothe the base of the bill,
which is laterally compressed
and usually denticulate upon
the edges of the upper mandi-
ble, belong to a dozen species
of small size, and of dark
brown, deep black or yellow-
ish green plumage.

The woodpeckers make
themselves remarked neither
by their large size nor by
the brilliancy of their colors.
They are generally small and
of green plumage, orna-
mented with red spots, with stripes or with numerous
white dots upon the lower parts of the body, but in
the eyes of naturalists they offer great interest, be-
cause they belong either to species that have been re-
cently described or are still rare in collections, or to
species whose area of habitat was believed to be much
less extensive. The same is the case with the wry-
necks, those odd birds that have the curious habit of
turning their heads in all directions and bristling their
feathers when they are frightened. It was already
known that the common wryneck (Jynx torquilla) re-
mains in our country only during the summer, and
emigrates toward the south before the end of this
season. It had been found in Morocco, Algeria, Abys-
sinia, Kordofan, and even in Senegal, but it was not
known that it descended as far as to the Congo. Mr.
Dybowski discovered it in this region, where it is met
with in company with one of its near relatives, the
Jynx pectoralis, of Southern Africa, which advances in
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an opposite direction on the side of the equator. The
cuckoos present themselves in Congo under va-
ried forms. Some belong to the category of golden
and cupreous species that are so much esteemed as
ornamental birds, and among which the foiotocole
(Chrysococeyx smaragdineus) stands in the first rank ;
others to the category of coucals (Centropus), including
speciesof large size with coarse and plain plumage, va-
ried witb brown, black and fawn color ; and others to
European species, such as the common cuckoo (Cuculus
canorus), which rejoins in tropical Africa a species
characteristic of the Ethiopian fauna, the Ceuthwmo-
cares @neus or bronze gray cuckoo. Finally, some of
the cuckoos, and those are not the least interesting,
belong to the genus Indicator, and one to the species
Sparrmanni, which was observed more than a century
ago, in Southern Africa, by Andre Sparrmann, the
companion of Captain Cook, and the curious habits of
which were described more anciently still by Father
Lobo, a traveler in Abyssinia. According to Father
Lobo and Sparrmann, whose assertions have been
verified by Mr. Dybowski and other modern travelers,
the Indicat or cuckoo or ‘‘honingwyzer ” (honey guide)
of the Dutch colonists, has the instinct (it would be
juster to call it intelligence) of attracting the atten-
tion of the hunter by its cries, and, by flying before
him, of leading him to the nest of wild bees, with the
hope of obtaining a part of the booty. The Indi-
cators are, in fact, particularly fond of the eggs and
larvae of the bee and of the adult bees themselves, and,
when man is not there to lend them assistance, they
address themselves, it is said, to the ratel (Ratelus
Capensis), a carnivore related to the badgers, which
actively hunts hymenopterous insects. In the woods
in the vicinity of Franceville, trogons (Trogon narina)
with golden green plumage and a bright red belly,
like those that inhabit Angola, are met with, and the
great forest of Mayombe, which seems to be unin-
habited, so profound is the silence that reigns there
during the greater part of the day, echoes toward
night with the cries of the hornbills. We have not to
sketch here the portrait of those odd birds with car-
nivalesque physiognomy, whose huge bill covers the
entire face and is often further exaggerated at the top
by a horny protuberance. Suffice it to say that
some of these hornbills are of very large size, with a
black bill, and plumage of a somber color, greenish
black in the male and maroon in the female (Cerato-
gymnia); others of smaller size, with yellowish bill,
the plumage black and white (Bycanistes); others
provided with a long tail and a tuft of white feathers
(Ortholophus) ; and others, finally, of small size, with
plumage varied with black, brown, and white (Lopho-
ceros).

Being given the nature of the country, watered by
two rivers, the Agowe and the Congo, broad streams
like the Aubangui, the Sangha, the Alima, and a host
of watercourses of less importance, one might predict
that the regions traversed by Mr. Dybowski would be
infinitely richer than our country in birds of the group
of kingfishers. Such is the case, in fact, and we have
counted at least. a dozen species living between the
equator and the sixth degree of south latitude. Sev-
eral of these species, it is true, are not asstrictly at-
tached to the vicinity of water, and feed upon insects
and small reptiles rather than upon fishes. Theseare
the haleyons, easily recognizable by their large red and
black bill and their azure or aqua marine blue plum-
age, set off with velvety black. On the contrary, the
Ceryles, which are much larger than the European
kingfisher, and have a piebald plumage, feed largely
upon fish. They appear like true giants alongside of
the Corynthornides and the Ispidinza, which are
scarcely larger than wrens.

The bee eaters, which generally lay their eggs in gal-
leries excavated in sandy banks along watercourses,
and which pursue bees, wasps, and other insects
through the air, are almost as numerous as the king-
fishers in the basin of the Congo, where, besides the
Nubian bee eater (Merops Nubiens) and the Angolan
bee eater (M. Angolensis), we find the bicolored bee
eater (M. bicolor), with rosy abdomen, and other spe-
cies still more brilliantly colored.

Among the brilliantly colored sparrows, we may
mention the blue, red, and lilac rollers, the tooracos
and fly catchers, frugivorous and granivorous birds of
the size of a jay; soui-mangas, which here, as in entire
tropical Africa, play the role of humming birds;
shrikes, with yellow or red breast; blue fly catchers;
bronzed blackbirds, that have in reality nothing in
common with the blackbirds, but which are true star-
lings, more sumptuously plumaged than ours, and,
consequently, in much more demand in commerce and
the feather industry. Let us not forget, either, the
weaver birds, which suspend their artistically woven
bag-like nests from the branches of the gigantic syea-
mores that grow upon the high plains. All these
charming swallows, the astrilids, the bangalies, the
widows and the cardinals, swarm in this region, whose
tufted grasses furnish them with an abundance of
food.

In addition to this brilliant assemblage, in field and
forest, there flutters about a host of swallows of more

modest plumage—buntings, sparrows, larks, black,
gray and ruddy shrikes, ravens, warblers, bustards,
ousels, gray and brown fly catchers, daws, hoopoes,
etc. During fine weather, drongos, swallows, and mar-
tins perforin their evolutions in the air and give chase
to the insects.

Equatorial Africa is much less rich in pigeons than
certain islands of Oceanica. In Congo, however, we
see doves with green plumage and partly naked face
(Trevon calvus), banded turtle doves (Turtur semitor-
quatus), pretty doves, with wings marked with metal-
lic spots (Chalcopelia afra and C. Brehmeri), and the
iron mask doves (Ena Capensis). Our partridges are
replaced by francoling, which sport amid the brush-
wood upon the plains and in swampy places where
rushes and reeds grow; and in place of pheasants,
there are beautiful pintadoes, some provided with a
crest like the common Guinea fowl, and others having
the head ornamented with a plume or a tuft of droop-
ing feathers. These latter (Numidia plumifera and N.
cristata) are replaced beyond Bangui by the crested
pintadoes (N. Marcheri), which, according to Mr. Dy-
bowski, do not extend to the north beyond the limits
of the great equatorial forest. Everything leads to the
belief that these pintadoes, which are very abundant
upon the banks of the Congo and Oubangui, might
be domesticated, as well as the francolins, and become
barnyard fowls, much superior to the lean fowls of the
natives.

Large bustards (O:is Cafra) wander over the plains
between the Oubangui and the Chari, whose shores
are frequented by edicnemes, gray and purple herons
like those of Europe, by herons of still larger size
(Ardea Goliath), by small bitterns, rails and jacanas.
Anhingas (Plotus Levaillanti), commonly called ser-
pent birds, on account of their long flexible neck, nest
in numerous colonies upon the high branches of the
silk cotton trees that grow upon the banks of the
Oubangui, while here and there, upon the banks of
sand, sport ducks of different species ; Egyptian ducks,
plovers, lapwings, sacred ibises, pelicans, argils, etc.
A few sea birds, crossbills, so called on account of the
conformation of their mandibles, ascend the Congo as
far as to Stanley Pool.

It will be seen that the fauna of the Congo is as rich
as it is varied. Upon studying the elements of which
it consists, we recognize therein in the first place a few
special forms that have not been found up to the pres-
ent in any other part of Africa, and then a large num-
ber of species that descend along the west coast from
the Senegambia to the Congo, and even to the Portu-
guese possessions, and others which ascend, on the
contrary, from the Cape to the Congo through Bengu-
ela and Angola. Another category is formed of spe-
cies that may be qualified as equatorial, because they
are found between the tropics, from the shores of the
Indian Ocean to those of the Atlantic. Afterward
come a few birds which, like the Egyptian goose and
sacred ibis, seem to have come from the northeast, in
passing from the basin of the Nile to that of the
Congo, then an important group of species widely
distributed through the entire African continent, to
the south of the Sahara, and another group of cosmo-
polite species, and, finally, intermixed with the whole,
a few European birds which we are surprised to meet
with so far from their own country. Among the lat-
ter, we have already mentioned the gray cuckoo, the
wryneck, the gray heron and the purple heron, and
to these we may add the scops-eared owl, the black
kite, the chimney swallow, the fauret, the warbler, the
sylvan wagtail, the meadow titling, the stone chat,
the shrike, the nightingale, etc. These birds are emi-
grants that come to take up their winter quarters in
Central Africa, some of them in crossing the Sahara,
and others in ascending the Nile as far as to its source,
which is not very distant from that of the Oubangui,
and in following thisriver up to the Congo. This lat-
ter way, which is longer, but easier, is perhaps the
one most followed, since the celebrated Emin Pasha
found to the north of the great lakes the]same Euro-
pean species, accompanied by many others which
doubtless do not push their migrations so far, and
stop in the eastern Soudan.—Le Genie Civil.
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A Cheap Substitute for Selenite.
BY HANS M. WILDER.

A set of selenite plates (generally three) is an indis-
pensable adjunct to the polarizing outfit, because of
the beautiful display of colors caused by their use.

Having on a certain occasion mislaid my selenites, I
looked about for a substitute, and bethought myself
of trying what mica, which is stated to possess similar
light-retarding power as selenite, might do. To my
agreeable surprise, mica (the common stove door kind)
proved to be equal to any ordinary selenite, the colors
being quite as handsome. Mica possesses two advan-
tages : It is much cheaper, a piece three inches square
costing about two cents, while a selenite (the usual
size of which is 9 of an inch) costs from one dollar up,
and mica can be cut with scissors and handled without
much fear of breaking it. The best way to proceed is
as follows:

Puta slide of any polarizing substance (starch for
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instance) on the stage of the microscope, having pre-
viously put the two nicols in their places, and slip a
piece of mica under the slide. Some kind of color
will be observed. If not satisfactory or especially
handsome, give the mica a slight turn around its axis,
and try in this way whether in any position a satisfac-
tory color is obtained. When found, cut one end
square so as to be parallel with the slide ; by always
slipping in the mica in the same way, the same color
display will be obtained, since the retarding power,
and consequently the color, varies with the thickness.
Quite a variety of beautiful color effects may be ob-
tained by either using mica plates of varying thick-
ness or by merely using two or more layers of thin
plates superimposed. The colors may be varied still
more by aliering the relative positions of the super-
imposed plates ; in fact, three plates of varying thick-
ness will be all that are necessary to keep. As stated
before, mica costs next to nothing. If, therefore, the
first piece doesnot suit, throw it away and try another.
Select the clearest pieces. The mica plates may be
cut and mounted to suit. Personally, I prefer strips
about 134 inches wide, and somewhat longer than the
stage from front to back, so as to be easily slipped in
under the slide, and as easily removed.—Am. Jour.
Pharm.

Street Car Compressed Air Motor.

The Rome (N. Y.) Daily Sentinel gives an account of
the recent trial in that city of the Hardie air motor.
A number of prominent street railway men, from
various parts of the country, were present.

Robert Hardie, inventor of the motor, directed its
operation. Mr. Stebbins, of the draughting depart-
ment of the works, assisted in giving the visitors infor-
mation. The trial was made on the 800 feet of rough
track in the yard of the works,with Engineer Williams
at the lever. The car started out with 1,800 pounds of
air pressure to the square inch and a temperature of
310 degrees on its hot water tank, which is used to
great advantage in heating the air before it passes at
reduced pressure to the engine cylinders. A valve
constructed for the purpose reduces the pressure of the
stored air to 140 or 150 pounds, and this is the working
pressure, or the pressure at which the air enters the
engine cylinders. The motor starts gently, runs
sioothly at a rapid rate and stops by air brake with-
out jerk or jar. It wasrun back and forth repeatedly
for upward of forty trips, and the test showed that un-
der the conditions applied the motor would run twelve
miles from one charging of compressed air, and make
severnty stops.

The method of recharging the storage cylinders with
compressed air was shown. It is a very simple opera-
tion, and, with the flexible couplings contemplated for
the purpose, the recharging of a car with power need
not occupy more than a minute or two. The same is
true as to recharging with hot water, and the two can
be done at the same time. The temperature of the
hot water tank, covered with asbestos, on the occasion
of the trial, was reduced from 310 to about 200 degrees
in one working hour. Under more favorable con-
ditions, especially in summer, this reduction would be
much less, probably not more than half as much.

The Hardie motorand carare hung on elliptic springs,
and the ease with which the car passes over wide joints,
frogs or imperfections in the track is something ad-
mirable. This very important feature attracted the
attention and favorable cominent of the inspecting
visitors from the East, all of whom know too well the
terrible pounding that the trolley car gives the rail-
road track, because, like the lumber wagon, it is abso-
lutely without springs. In this respect the Hardie
motor indicates asure and great saving in wear of rails
and cars, while affording the utmost ease to passengers
riding.

The principles of the Hardie compressed air motor
are apparently above criticism. In theinitial machine
there are one or two minor respects—one the escape of
vapor on a cold day like the breathing of a horse—in
which the motor will be improved, without any diffi-
culty, until the car shall appear as a noiseless, breath-
less vehicle that glides over the iron rails more smooth-
ly than any heretofore produced, while under the most
perfect control in starting and stopping.

The visitors were very much pleased with what they
saw of the Hardie motor, and they watched and in-
spected and tallied it very thoroughly. As a result of
their visit they have negotiated for the construction of
six to ten of the motors to be used on Eastern lines.
The order is upon certain conditions, one of which is
the introduction of Pintsch gas light into the cars.
This, Mr. Hardie says, can easily be done, and any
other mechanical requirements can easily be met.

The air motor can be used on the simplest kind of a
track. No trolleys or cables are necessary and the
great expense of overhead or underground fixtures and
the cost of great power plantsare avoided. Besides,
the economy of compressed air is greater than any
other power. In electricity 60 per cent is lost ; in com-
pressed air but 20 per cent. An equipped street rail-
way that for air motors might cost $10,000 a mile would
cost many times that amount forany other system,
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THE AUTO-PHORO-OPTOMETER,

This is an optical instrument designed for correcting
errors of refraction in the human eye, and disequili-
brium between any pair of its museles.

The difficulties encountered, the profound know-
ledge required and long practice absolutely essential
to the scientific prescribing of spectacles are little un-
derstood by the public and appreciated less.

Most persons suppose that *‘glasses go by numbers,”
and buy them as they would a pair of boots. Com-

paratively few consult an oculist or a preseribing op-

roughly under control of both the patient and the
operator as to be susceptible in a moment to very
‘“fine” adjustment. Primarily the instrument is a
small telescope mounted upon an upright stand. The
lenses are those common in opera glasses, with the dif-
ference that two auxiliary interchangeable eyepieces
are used in correcting myopia (near sight), and the
minus lens of the ordinary eyepiece is so arranged as

“to tilt upon an axis at right angles to the principal op-

tical axis or line passing from a distant object cen-
trally through both lenses. This eyepiece, a, also
revolves in common with the disk, A, so that it
can be tilted in any plane, i.e., at any angle
from 0 to 180. The tilting of this lens is entirely
new in optics. The aberration so caused has
been recognized only as a thing to be carefully
avoided in the placing of lenses in optical in-
struments. That the tilting of a lens of certain
power at a given angle is equivalent to the
employment of a cylindrical lens, the inventor
claims as the discovery of a new principle,
doing away with the employment of a multi-

COURSE OF THE LIGHT IN THE AUTO-PHORO-OPTOMETER.

tician, but those who do get their ‘views enlarged”
in more senses than one ; they learn with surprise that
lenses must be made especially for them ; they get a
general idea of astigmatism, yet wonder how it is that
a single eye may require a lens stronger in one diameter
than in the others, and can scarcely believe that an eye
may be ‘“near sighted” in one diameter and *far
sighted ” in another. As to muscle troubles, few people
know that prisms are prescribed mounted in spectacle
frames.

Those who have sat in an oculist’s chair and sub-

DR. HUNTINGTON'S AUTO-PHORO-OPTOMETER.

mitted to the tests in vogue remember the experience
as extremely tedious, disagreeable and expensive. The
‘“ trial frame™ is a trial indeed, and as the many lenses
and their combinations are tried and changed the
patient’s eyes become so strained and fatigued that
his answers are very unsatisfactory, and the result is
often an imperfect *‘fit,” even though the oculist be a
man of unquestioned eminence and ability. Such a
man will not deny the truth of this paragraph. What
then are the chances for accurate work at the hands
of a ‘“prescribing optician”? He has not the thorough
knowledge of the oculist. He is a busy merchant, and
besides he charges no fee for his examination and can-
not devote much time to the case. Yet the prescrip-
tion work done by opticians to-day is largely in excess
of that which reaches the oculists. In fact a new pro-
fession—a very profitable one—is rapidly growing up,
and seems destined to take its place by the side of
dentistry. It is ably represented by the most ad-
vanced opticians, many of whom prefer being known
as “refractionists.” A notable movement has recently
occurred in Boston, where the New England Associa-
tion of Opticians has been successfully inaugurated,
with a large and constantly increasing membership.
The instrument here illustrated has been exhibited
at one of the meetings of the New England Association
of Opticians by its inventor, Dr. Homer A. Hunting-
ton, who in an able lecture demonstrated the correct-
ness of its principles and the simplicity and rapidity
of its action. Itis so nearly automatic and so tho-

plicity of lenses and yet indicating them all,
and rendering the correction of astigmatism
as simple as the measuring of liquids.

Those familiar with the subject will find no
difficulty in understanding the remaining parts
of the instrument. In testing for hypermetro-
pia, the draw tube is closed, 0 being indicated on the
outer circle of figures, which are white; on revolving
the disk, B, an outward movement is communicated to
the draw tube, which can be opened to the extent
when 4 10 are indicated. Should the case be one of
myopia, one of the auxiliary eyepieces, —10, is used,
and the values are indicated on the inside scale (red)
of the disk, B, which is revolved in the opposite direc-
tion from what it is in testing for hypermetropia.
Should the case be one exceeding —10, then the other

| auxiliary eyepiece, —20, is used, so that the entire

range of the instrument is from 410
to —20 for the distance type, print-
ed with appropriate type to allow
for the magnifying power of the
instrument, which practically is not
a disadvantage.

Muscle testing by the phoro-opto-
meter is exceedingly simple, and is
based on the principle of decenter-
ing, esophoria and exophoria being
indicated by the pointer and scale
on disk, C, and hyperphoria on the
quadrant, D.

The most important claim for this
instrument is that it requires no
skill and that any one of average
intelligence can do as accurate work
with it after the third day as the
most accomplished optician with
the old trial case can do after as
many Yyears, and in one-tenth of
the timme. In the words of the in-
ventor, ‘‘What steam is to travel,
what the telephone is to speech, is
the auto-phoro-optometer to diop-
trics.” A veryimportant point con-
sists in the fact that the instrument
forms with a screen an excellent
artificial eye, invaluable to the stu-
dent. Fig. 3 shows the course of
the rays in a Galilean telescope or
opera glass, and Fig. 4 shows the
effect on the light beam of tilting
the negative or eye lens. In the
position shown it becomes practically a negative eylin-
drical lens.

Business communications regarding this instrument
may be addressed to Mr. A. G. McKeunzie, optician, 156
Charles Street, Boston, Mass., who has acquired an
interest in the invention.

- il

THE INTERNATIONAL INJECTOR.

We illustrate herewith in perspective and sectional
views a new injector for which
the makers claim most excellent
results. It has been designed to
combine all the good features of
both automatic and positive in-
jectors of the past, and is claimed
to surpass both in working quali-
ties. The principal new feature
in the International is the fact
that the current of water to the
boiler is established against at-
mospheric pressure instead of
against direct boiler pressure as
heretofore. This is accom plished
by the combination of overflow
valve, K, and pressure valve, L.
When the injector starts, the
steam passing through the steam
jet, F', and suection jet, G, passes
down through the overflow
chamber, forcing valves, K and
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L, away from their seats and opening the passageway
through the overflow for the escape of steam, which
by its pressure against the valve, H, holds both valves
away from their seats.

A vacuum being created between jets, F and G, the
water is lifted, and passing through the suction jet, G,
and combining and delivery jet, H, on its way to the
boiler, passes down through the secondary overflow,
and out through the passageways between pressure
valve, L, and pressure valve collar, M. As the pres-
sure increas in the delivery chamber around the de-
livery jet, H, valve, L, is gradually forced to its seat
against the collar, M, but does not finally close until
the current to the boiler is firmly established. The
valve, K, in the meantime is closed by the vacuum
in the overflow chamber. By a new construction of
the parts in the steam chamber, the same valve
handle, A, opens valve admitting steam to the in-
jector, and at the same time regulates the amount
of water supply, therefore no valve is required in
the suction pipe, nor is one necessary in the steam
pipe except as a convenience, should it be desired
to remove the injector at any time while carrying
steamon the boiler. The combination and delivery
jet, H, has no spill holes.

The makers claim for this injector that it will start
at 13 to 15 pounds steam pressure and work from that
point up to 250 pounds steam pressure, giving it a
range of 235 pounds, and that it is automatic and re-
starting at any and all pressures. It lifts the water
vertically 20 to 22 feet, and handles a hot water supply

INJECTOR—SECTIONAL VIEW.

of 135 degrees at 65 to 80 pouunds of steam, 125 degrees
at 125 pounds of steam. By delivering the minimum
capacity it will put water into the boiler at 200 degrees
at 80 pounds steam, and at 260 degrees at 150 pounds to
200 pounds of steam, the water being taken from a 4
foot lift at 74 degrees.

The parts are made interchangeable and are all easily
accessible for cleaning, and the injector is fully guar-
anteed. It is manufactured by the World Specialty
Company, 113 Seventh Street, Detroit, Mich.

o

The Columbian Exposition Awards.

The Director of the Mint says that the medals which
were awarded to the exhibitors at the Columbian Ex-
position of 1893 will be ready for distribution about
June 1. The superintendent of the Bureau of Printing
and Engraving says that the diplomas will be finished
about the end of March. The long delayhas not been
borne very patiently by those who are to receive the
awards, and was caused by the rejection of the design
for the reverse of the medal by the Quadro-Centennial
Committee. The medal was designed by the sculptor
Augustus St. Gaudens. After its rejection, a new de-
sign was prepared by Charles E. Barber, of the United
States Mint, so that the medal as issued will be the
joint work of Messrs. St. Gaudens and Barber, the
former doing the obverse, the latter the reverse. The
23,700 bronze medalsare to cost $30,000. If, however, any
exhibitor should prefer a gold medal heis authorized to
bhave one, provided he pays for the gold himself. The
medals will all be alike, except for the names of the
exhibitors inscribed on them. The diplomas will be
about 22 by 18 inches in size, and the design was made
by Will A. Low, an artist of New York City. It will

be a fine example of the engraver’s art.

AN AUTOMATIC INJECTOR ADAPTED TO WIDE RANGE OF PRESSURE.



172

Feieutific dmerican,

[MarcH 16, 18g5.

Apoplexy.

We make the following brief abstractsfroman inter-
esting article in the Medical Record by Charles L.
Dana, M.D., of New York City, entitled ‘‘Some New
Observations upon the Causes, Mode of Onset, and
Prognosis of Apoplexy :”

Many writers have based their statements upon sta-
tistics which have been handed down from the now
somewhat venerable records of French and English
hospitals and from the systematic writers on this sub-
ject of half a century ago. In this country, at least,
there has not been, so far as I know, any extended
critical analysis of large numbers of cases of cerebral
hemorrhage or of acute softening.

The total number of cases I have utilized for study
is 182, of which 100 were non-fatal and 82 fatal.

One-third of the cases are in females, and the special
apoplectic age is between forty and fifty years. Three-
fourths of all adult apoplexy occurs between the ages
of thirty and sixty, being pretty evenly distributed
between the fourth, fifth, and sixth decades. If one
were to leave out syphilitic cases, however, we should
find that the most serious decade was that between
the fifty-first and the sixtieth year. After the age of
seventy apoplexy is relatively rare and is little to be
feared.

Taking hemiplegia as a whole, I find that avery dis-
tinct history of syphilis was found in 36 out of the total
100 non-fatal cases. In 4 the attack was due to the
puerperium; in 1 it followed typhoid; in 5 the patients
worked in lead or were painters; in 1 there was Bright’s
disease; in 5 there was a severe cardiac trouble; in 5
the patients were drivers and heavy drinkers; in 10
others exposure and heavy drinking were striking ele-
ments in the history.

This accounts for two-thirds of the cases, one of these
thirds being syphilitic. This fact that syphilis causes
one-third of all cases of apoplexy has not, I think, been
heretofore brought out, though I feel sure that the ex-
perience of neurologists will confirm it.

If a person has not had syphilis and is not a drinker,
the chances of his dying of apoplexy are very greatly
lessened. The remaining one-third of the cases has still
to be accounted for, and this third includes, for the
most part, I believe, cases of intercranial heworrhage,
rather than softening. The most important factors
here are heavy eating, with insufficient exercise, and
soine congenital tendency to arterial disease due to a
gouty or rheumatic diathesis. Excessive mental work
does not lead to apoplexy, and brain workers do not
die of this disease unless they are intemperate in eat-
ing, drinking, and perhaps in smoking, though on this
latter point I feel doubtful. Two of my casesonly gave
a history. of excessive use of tobacco as the sole predis-
posing cause. It is often stated, and is commonly be-
lieved, that one attack of apoplexy predisposes to
another, and that a person who has had a vesse] broken
or occluded is extremely liable to have a second attack
within two or three vears, but the frequency of repeat-
ed attacks seems from a study of my cases to be much

- exaggerated.

It is, I have no doubt, the experience of many that
persons who have had a moderate attack of cerebral
hemorrhage may live for many years in fairly good
health.

The conditions of modern civilization undoubtedly
are tending to increase the number of cases of apo-
plexy, particularly those due to rupture of blood ves-
sels. The fact that under better sanitary conditions
more people reach the apoplectic age is one cause of
this. The gradual lessening of the number of acute in-
fectious fevers and the consequent lessening of mor-
tality from such diseases increase the proportionate
number of deaths due to diseases of the arterial sys-
tem; in fact, the stress of modern civilization shows
them more, sofar asorganic disease is concerned, upon
the arteries than it does upon the nervous system.
The increased opportunities forindulgence in luxurious
modes of living, and in excessive eating and drinking,
tend to impair the integrity of the coats of the arteries,
and to promote conditions of arterial fibrosis. Already
this fact may be demonstrated by the statistics of our
great cities, as well as deduced from the known laws
of pathology.

In New York City the deaths from apoplexy and
paralysis have increased fromn 314 in 1866 and 272in
1867 to 1,194 in 1892 and 1,171 in 1893.

The deaths from these causes between the ages of
twenty-five and sixty-five have increased from 219 in
1866 and 197 in 1867 to 939 in 1892 and 931 in 1893.

Here the deaths from apoplexy and paralysis have
quadrupled, while the total death rate has increased
from about 25,000 to a little over 40,000, i. e., it has
about doubled.

As to the exciting causes of attacks of apoplexy,
some misapprehension apparently prevails. We all
know that many fatal cases oceur in persons who have
been on a drunken spree, and that of all exciting
causes of fatal strokes alcohol is the most potent. On
the other hand, in my experience very few attacks take
place, as is currently supposed, during some especial
mental or bodily strain.

The frequency with which attacks occurin the morn-

ling after breakfast, or in the evening, is somewhat

noteworthy. Few cases occurred in the middle hours
of the day.

The apoplexies are increasing in disproportionate
frequency, owing partly to the facts: that more people
live to the apoplectic age; that thereisa larger urban
population, with all that that implies in regard to the
use of alcohol, the prevalence of syphilis, and the
greater intemperance in eating and working.

Apoplexy does not especially affect brain workers if
they live temperately, but rather spares them.

Apoplexy is sometimes a conservative agent, calling
a halt to excessive activity and intemperate living,
and actually prolonging life.

About one-fourth of those stricken with apoplexy die
from the attack (hemorrhages being the most danger-
ous, thrombosis, especially syphilitic, being least so).

The average duration of life of those who have and
survive one attack is over five years. The chances of
a second attack before the fourth year are always con-
siderable, yet do not amount to fifty per cent, and are
inconsiderable so far as hemorrhages are concerned.
Thromboses are much more apt to recur than hem-
orrhages.
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The Production of Camembert Cheese.

The popular small cheeses made in France and Ger-
many, but used everywhere, being largely exported
from these countries, are divided into two classes—
one is used within a few days after the making, the
other being cured for later consumption. It is plain
that the latter description of cheese is more suitable
for extensive manufacture on this account than the
older kind, known as fromage frais, and, on account
of the greatly improved quality, the cured ones are
known as fromage fin. This term is fully justified
by the most careful process of curing, by which the
sharper ammoniacal taste and odor are got rid of,
and a soft, rich, buttery consistence and a pronounced
and pleasant flavor are given by the slow and
careful curing. It is a noteworthy fact that this
method of curing, which has been in use for more
than a century and has been slowly evolved by
gradual experience, is based on the most correct
scientific principles. A typical cheese of the cured
kind is the Camembert, so called from the place of
its original manufacture, where it was first made in
the vear 1791 by a dairyman named Peynel. The
manufacture now amounts to several millions of
cheeses annually, and employs the whole population
of this district. The method of manufacture of this
popular cheese is exceedingly delicate and demands
the greatest care in the most minute details, begin-
ning with the milking of the cows—indeed, before
this, for the feeding and lodging of them are fully
considered in respect of the avoiding of everything
that might interfere with the perfect purity of the
milk and the preservation of all the fine qualities of
the pasture of this especially favored district. This
extreme care accompanies all the work in the dairy
until the milk is finally and carefully strained. The
milk having been drawn, is strained immediately, and
is set apart for three hours for the cream torise. There
is then a thin pellicle of ecream on the milk, which is
removed and churned into a very fine quality of butter.
The milk, for the convenience of the special manipu-
lation, is set in broad earthen jars, each holding five
or six gallons, and, as each has been skimmed, it is
set on a heater and warmed until the common well-
known pellicle or skin forms on the surface and
wrinkles or creeps as it is called. The temperature
at which this happens is somewhat over one hundred
degrees. The rennet is then added, one tablespoonful

to each jar of milk, in which there are twenty liters,

equal to about twenty-one quarts. The rather high
temperature of the milk when the rennet isadded
brings the curd quickly, and at the end of five or six
hours each jar is set on a low bench, in a sloping di-
rection so as to bring the contents to the extreme edge,
and the curd is then dipped out into the moulds, which
are of cylindrical shape.

These moulds, made of pure tin, are twelve centi-
meters or four and three-quarters inches high and
wide. They are open at each end and are set on mats
of rushes sewn together. The moulds are filled with
the curd, from which the whey drains through the
rushes on to the sloping table, around which a groove
is cut to carry it to the drain by which it flows away.
As the whey drains from the curd, this shrinks in vol-
ume until the cheese has gained sufficient consistency
to be handled out of the mould, which is at the end of
the seeond. day. They are then taken out of the
moulds and sprinkled with salt and left on the mats
three or four days longer. They are then placed in
shallow wooden boxes with handles and are in this
way removed to the drying room. Here they are ar-
ranged on frames, of which there are several tiers, and
are exposed to a free circulation of air regulated by
swinging shutters. These windows are not glazed, but
they are protected by fine wire gauze to keep out the

the cheeses lying on the lathed frames, through which
the air has complete access to the cheeses. Here they
remain from twenty to twenty-five days, according to
the weather. They are then removed on large mova-
ble shelves to the curing cellar, where the circulation
of the air is much increased by the management of
windows similar to those previously described and the
shutters fitted to them. At this time the fermenta-
tion in the cheese begins to throw off moisture which
gathers on the surface of the cheese. At this stage the
cheeses are removed to the finishing cellar, in which
the windows are glazed and protected by inside blinds.
In this place the cheeses remain a month or less, as the
ripening may progress slowly or rapidly. Duricg this
time they are turned once in forty-eight hours. This
constant turning is a special process for the fullest ex-
posure of the cheeses to the air, and is practiced all
through the curing, gradually increasing the time of
the turnings if the ripenings may be proceeding too
quickly. At the end of the term the cheeses are cow-
plete, and are packed in paper and put into boxes.
They are then packed into wicker baskets and sent to
market. They weigh about eight ounces and sell for
about one shilling and sixpence each. The finest se-
lected cheeses are sent to special customers who pay
one-fourth more. The prices vary as the season or the
demand and supply, but usually they remain about
the same for years. Such a desirable cheese as the
Camembert is, of course, imitated and sold at a less
price, but on account of the strict way the French
government has of controlling such things, the imita-
tion is sold for what it really is, as fromage fagon Cam-
embert, which does not deceive the purchaser in any
way.—Journal of the Society of Arts.

The Astronomical Programme for 1895.
C. A. YOUNG.

The astronomical programme of the year, so far as it
is a matter of prediction, offers nothing of exceptional
rarity or interest.

The number of eclipses is somewhat larger than
usual, but three of the five are only small, partial
eclipses of the sun, and are all invisible in the United
States. The two eclipses of the moon, however, which
oceur on March 10 and September 3, are both total,
and are both visible in this country from beginning to
end. The first of them is also observable in Europe,
and will therefore afford an opportunity for co-operat-
ive observations of the occultations of small stars that
lie in the moon’s path while it is obscured—observa-
tions which are of great value in determining the dis-
tance of the moon and the form and size of the earth.
This year, also, the moon every month passes over the
Pleiades, and their occultations possess the same value
if observed at widely separated stations.

The sunspot mazximum was reached two years ago, -
and the activity of the solar surface is now declining,
so that there is no reason to look for any phenomena
of special interest in that quarter for the present.

As for the planets, Mars is already far away, and for
more than a dozen years will not again be as favorably
situated as he was last autumn. Saturn is far to the
south, and even at his opposition in April and May will
be too low down for satisfactory observation. During
the first three months of the year Jupiter, on the other
hand, will be admirably placed and will monopolize
the interest of observers; and during the spring and
summer Venus will be splendid in the evening sky.

The only periodic comets whose return is due this
year are Encke’s and Brorsen’s. The former, which
ocowpletes its orbit every three and a third years (the
shortest comet period known), came in sight early last
November, but does not reach its perihelion until Feb-
ruary, and is still under observation. It is very faint,
seldom becoming visible to the naked eye, and the
chief interest that attaches to it lies in the strange con-
tinual shortening of its period, a phenomenon which
still remains without any certain explanation, though
very generally supposed to be due to its collision with
some invisible meteoric swarm. Brorsen’s comet, which
made its last visit in 1890, and has a period of five and a
half years, is due again nextsummer; but it is unfavor-
ably situated, and will be so faint that it may very
possibly elude observation.

Of course, it is perfectly possible, and much tobe de-
sired, that some great comet may appear entirely un-
announced, or that some ‘‘ newstar” may unexpectedly
burst into brilliancy; but such phenomena do not come
within the range of our prediction.

Probably before the close of the year the immense
forty-inch telescope of the Chicago University will be
erected in the magnificent observatory now building
for it at Lake Geneva, Wisconsin; and it is possible
that by that time the great instrument now being con-
structed for the observatory of the Cape of Good Hope
may also be mounted, so that hereafter the soutbern
hemisphere may possess at least one instrument com-
parable in power with those that are now so nuinerous
in the northern. And yet, after all, the real progress
of astronomy depends more upon the unobtrusive,

flies, and, as the direction of the wind varies, so the |faithful, laborious work of the mathematicians and

shutters are opened or closed fully or partially in such |

a manner as to direct the air currents over or under
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routine observers than upon big telescopes and sensa-
tional discoveries.—Cosmopolitan.
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RECENTLY PATENTED INVENTIONS.
Railway Appliances.

CAR CouPLING.— Clement Mire and
Paul Judice, Jr., Donaldsonviile, La. The drawhead of
this coupling may be of the ordinary form, and the coup-
ling bar has at each end an arrow-like head adapted to en-
gage pivoted coupling hooks, which are arranged in pairs
in each drawhead, adjacent to pivoted detachers. The
latter are formed with ejecting portions for forcing the
coupling bar out of engagement with the coupling hooks,
and the coupling hooks have rear arms engaged by ope-
rating levers with connections which may be extended to
the top or side of the car.

SwiTcH.—John M. Perkins, Brooklyn,
N. Y. This inventor has devised a switch of simple and
inexpensive construction, the actuating devices acting di-
rectly upon the switch point, the movement of which may
be effected from a moving train. In connection with
outer and inner guards adjacent to the main rail and the
switch point, in a block at eachside of the latter, is piv-
oted a somewhat crescent-shaped lever, the levers en-
gaging opposite sides of the switch point, and being
adapted for engagement by any trip which may be pressed
downward from a moving train. To locate the shifting
device centrally between the track rails, a shifting tongue
ia pivoted on a plate between guards, in each of which a
triangularlever is pivoted, the free end of the tongue
being connected by a link with the switch point, and the
movement being likewise effected from the train.

SwircH.—William L. Geisler, Hemp-
stead, N. Y. This improvement is especially adapted for
street railway service, the switch being readily shifted by
au operator on a moving car. A switch tongue is piv-
oted on a slotted cover plate, two pivoted bent levers ex-
tending through the slots, while a pivoted tilting arm
supported from the plate has near eachof its ends an
anti-friction roller, there being a connecting device be-
tween the tilting arm and the switch tongue. In a
bracket depending from the car are held rollers which
may be depressed by foot pressure on a presser bar at
either side to throw the switch tongue in the direc-
tion desired to switch the car from one track to an-
other.

Electrical,

ConDUIT RAILWAY.—Michael F. Flynn,
Stamford, Conn. According to this improvement a small
surface conduit on which is the trolley rail carries the live
wire in such a way as to prevent grounding and loss of
current, tilting levers being arranged below the live wire
to carry it upward against contact screws, while an ope-
rating mechanism extends upthrough the conduit where-
by the levers are actuated by a passing trolley. The con-
struction is very simple, and the trolley rail is entirely
out of circuit except the moment that the car is in_con-
nection with a certain section.

Mechanical,

CENTRIFUGAL PuMpP.—Warren P. De
Remer and Josiah Peeper, Western Union, Wis. This
invention provides self-adjusting movable nozzles on the
ends of the pump discharge pipes, the arrangement being
such that the priming-holding nozzles automatically ad-
just themselves to securely hold the priming in place
until the centrifugal force becomes greater than the atmo-
spheric pressure, and then permit a free and natural es-
cape of the water without undue friction and resistance,
effecting a saving in the power required to drive the
pump.

MACHINE FOR TAPPING MAINS.—John
Hearne, New York City, and Elmer E. Cisco, Brooklyn,
N.Y. This is a gas-tapping machine, adapted to be
fastened upon a pipe for drilling, reaming, and tapping a
hole without allowing any gas to escape, the tapped hole
being closed by a plug. It has a hollow, exteriorly
threaded body adapted for air-tight comnection with
the pipe, there being a feed mechanism and a tool ope-
rated therefrom in the hollow body, and a hand wheel
screwing on the exterior screw thread of the body. The
machine it light and strong and may be readily applied to
and disconnected from a pipe.

Agricultural,

CuLTIVATOR.—Horace 8. Overstreet,
York, Neb. This is a machine for cultivating an un-
planted field, serving substantially as a harrow, or it may
be employed for cultivating two rows of corn at one
time. It has gangs of cultivators which may be inde-
pendently raised or lowered, the outer gangs adjusted as
to depth and the intermediate gangs serving as a drag,
and its draft mechanism is so arrangedthat the poles
may be directed to the right or left, cauring the team to
properly guide the machine. The gangs of cultivators
are firmly held, so that they will not have lateral move-
ment, and a draft equalizer is utilized, whereby un-
due tension will be removed from the team, the three
horses employed each drawing equally.

MowING MACHINE ATTACHMENT. —
William C. Carlton, Rockville, and Charles H. Sebree,
Caldwell, Idaho. This is a cutter attachment, applicable
to an ordinary mower or reaper, in which a vertically recip-
rocating cutter bar is arranged at the outer end of the
ordinary horizontal cutter or sickle bar. In its opera-
tion, while the machine is moving in the ordinary way,
the vertically reciprocating cutter divides the grass at
one end of the main cutter or sickle, so as to leave the
swath clear and well marked, the grass being cut verti-
cally at the end of the main finger bar, obviating the diffi-
culty experienced with the ordinary mowing machine,
where heavy grass drops down over the swath which has
been cut.

Miscellaneous.

CARBURETOR. — Harry B. Cornish,
Hampton, Iowa. For carbureting air, that it may be
burned as a gas for an illuminant, this inventor has de-
vised a simple apparatus for use in connection with a
gasoline tank, to incorporate with the gasoline a volume
of air, the apparatus being safe and easily controlled. An
vpper gasoline tank is connected by a valved pipe with a
lower tank, to which air is supplied under pressure, the
gesoline dripping down through the pipe by gravity to
the lower pipe, passing through a series of screens in the

lower tank, and both tanks being connected by a valved
pipe arranged to maintain an equal air pressure in both
the upper and lower tanks, there being an outlet for the
carbureted air in the pipe connecting the tanks.

DISTILLING AMMONIA.—Samuel J.
‘Whiteside, Savannah, Ga. An apparatus for use in con-
nection with absorption ice machineshas been devised by
this inventor, whereby the ammonia is economically and
thoroughly rectified before being expanded into the bath,
and the boiler feedwater raised to a high temperature,
thus saving fuel. The apparatus comprises a stack of
three sets of novel rectifying pans in a rectifier set on
top of the ammonia boiler, and is provided with a heater
through which passes the feedwater under boiler pres-
sure, there being in the heater a steam coil connected with
the heating coil in the ammonia boiler, a second coil for
the ammonia gas and connected with the rectifier, and
ajthird. coil connected with the weak ammonia in the
ammonia boiler.

CoAL DISCHARGING TRAMWAY.—-John
B. Honor, New Orleans, La. This is a sectional con-
structior: which may be set up anywhere and made as
long or short as required, ;being primarily adapted for
unloading coal from steamers along a river front. The
dump cars for operation in connection with the tramway
are 8o connected with a winch that, when one car has
been unloaded, a return of the empty car will cause the
loaded car to travel to its destination, the cars being auto-
matically dumped on reaching the desired point and held
open until all of the contents have been emptied.

WINDMILL REGULATOR.—Richard T.
Skinner, Eldora, Iowa. This is a simple and positively
working apparatus governed by the movement of a float,
the lowering of which sets the windmill and pump
working, while its raising throws the mill out of gear, the
movements in both cases being gradual and easy. An
arm projectaing from a ratchet wheel engages a control-
ling wire of the mill and an oscillating lever is connected
with the pump rod, a pair of pawlsjon opposite sides of
the fulcrum of the lever being adapted to engage the
ratchet wheel, while a notched tie bar connects the pawls
and a tilting latch is adapted to engage the notch of the
tie bar and hold the pawls released. A swinging float-
controlled lever strikes and releases the latch.

DEVICE FOR DRAWING ALE.—Charles
G. Reers, Jersey City, N.J. This improvement is de-
signed to facilitate the drawing of ale in a glass without
foam, A suitable receptacle is divided by partially per-
forated partitions into three compartments, the upper
one normally for gas, the second one for foam, and the
lower and larger one for the solid ale. The middle com-
partment is connected by pipes with supply casks of ale
or with the ale pump, so thatthe ale passing down to the
lower compartment will be almost without foam, and
from low down in this compartment a pipe having a
draw faucet is extended to the bar. The upper compart-
ment is provided with an air and gas vent, to be opened
from time to time as may be necessary.

PAPER PERFORATING MACHINE.—
Clay W. Holmes, Elmira, N. Y. This invention relates
to slot perforators in which a circular female die has a
peripheral slot receiving a series of short cutters carried
byfanothericircular die to punchjelongated slots in straight
line series from a sheet of paper. The improvement
provides for a series of clearing blades arranged to run in
the slois of the female die in tangential position, being
adjustably held therefor by means of collars on a coun-
tershaft. These blades may be applied to any set of dies
working on the continuous slot principle, and operate to
effectually remove the little bits of paper cut out, which
tend to pack in the slot 80 as to stop the operation of the
machine,

ATOMIZER.— Albert Heinz, Brooklyn,
N.Y. Thisisasimple device designed to be especially
serviceable to physicians desiring to spray an affected
part of the body for a short time only, in cases where
only a single spray is required or desirable. It is ar-
ranged to cause the spray to cease immediately when-
ever the operator releases the pressure on the bulb, the
liquid in the discharge nozzle then receding slightly from
the orifice.

BICYCLE LANTERN BRACKET.—John
C. Wells, East Hampton, Conn. This device comprises
a length of wire doubled upon itself and bent outwardly
at its closed end to support a lantern, a clip having eyes
at one end receiving the bracket arms, while at its oppo-
gite end is a swinging bolt with a saddle, a nut clamping
the saddleon the bracket ends. The device is very sim-
ple and may be readily adjusted to various sized heads
or quickly detached therefrom.

LAMP BURNER.—Daniel T. Fox, Mount
Pleasant, Pa. This invention relates to burners formed
in two sections, one section carrying the wick tube and
the other the chimney, and provides means for conven-
iently adjusting the top section to an elevated position
and locking it there. By means of a lever pivoted to the
lower section a combined lifter and prop may be made to
elevate the upper section and chimney so that it will not
accidentally drop as the lJamp is being lighted or extin-
guished.

Dust PAN.—Kent W. Gress, San Fran-
cisco, Cal. This pan has a long handle which may be
adjusted for different positions by means of a spring wire
connected with the rear of the pan and formed with fin-
gers which slide in grooves low down in the handle,
there being transverse holes at each end of the grooves.
The pan is preferably formed of a single sheet of metal,
the back and top being formed of a continuation of the
metal of the bottom, thus making a dust pocket in the
rear.

SHOE FASTENING.—Alfred J. Wag-
gett, Brighton, England. According to this improve-
ment a knob-headed stud is movable in a slot coinciding
in direction with the line of strain, a plate pivoted in or
near the line of strain having notches at different radial
distances to engage with the neck of the stud, and both
stud and locking plate being applied to one flap, while a
rod or arm is fixed along the edge of the other flap and a
button hole is made in the flap behind the rod to engage
the stud.

PrIiCE CARD HOLDER.—John Koehler,
New YorkCity. This devicecomprisesa clamping sec-
tion with slotted head at its upper end and an integral
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pintle, while a ticket-carrying section has an integral
knuckle entering the slot and turning on the pintle. It
is adapted for attachment to various articles, especially
to cigar boxes, to indicate the name and price of cigars.

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

NEW BOOKS AND PUBLICATIONS.

ELEMENTARY LESSONS IN ELECTRICITY
AND MAGNETISM. By Silvanus P.
Thompson. New edition, revised
throughout, with additions. New
York and London: Macmillan &

Com)any. 1895. Pp. xv, 628. Price

Professor Thompson’s previous edition of this book
had so wide a circulation and was so popular and useful
that the present very elegant new edition, brought very
well up to date, will be warmly welcomed by electrical
students. In turning the pages over the appositeness of
the illustrations and the way they are applied to illustrate
the subject immediately appear in the most favorablelight.
A quantity of problems and exercises and a most excel-
lent index close the work. It is always a comfort to find
a work of this sort published in England with no refer-
ence to such a thing as a syllabus.

A BooK OoF TooLs. Being a catalogue
of tools, supplies, machinery, and
similar goods used by machinists, en-
gineers, blacksmiths, model makers,

founders, moulders, draughtsmen,
inventors, and amateurs, and in
manufactories, mills, mines, etec.

Detroit, Michigan: Charles A. Stre-
linger & Company, manufacturers
and dealers. p. Xviii, 520. Price
50 cents.

We cannot let this publication go without notice, be-
cause, although it is truly and distinctively a trade cata-
logue, it is 80 excellently made up and is full of such
valuable information, that it fairly eclipses many works
sold simply on their merits. Although a catalogue, it
sets an example to many books in having an adequate
index.
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all newsdealers. MUNN & CO., PUBLISHERS,

361 Broadway, New York.
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Wusiness and WPersonal.

The charge for Insertion wnder this head is One Dollar a line
Sor each insertion : about eight words to a line. Adver-
tisements must be received at publication office as eariy as
Thursday morning to appearin the foillowing week’s issue.

* . 8.” metal polish. Indianapolis. Samples free.
Presses & Dies. Ferracute Mach. Co., Bridgeton, N. J.
For coal hoisting engines. J. 8. Mundy, Newark, N.J.

We buy mailable novelties. Warren & Co., 10 E. 14th
8t., New York.

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

Centrifugal Pumps. Capacity, 100 to 40,000 gals. per
minute. Allsizesin stock. Irvin Van Wie, Syracuse,N.Y.

Perfect Trousers Stretcher and Press, price $1. Agents
wanted. Columbia Novelty Works, P. O. Box 243, Wash.,
D.C.

Ewmerson, Smith & Co., Ltd., Beaver Falls, Pa., will
send Sawyer’s Hand Book on Circulars and Band Saws
free to any address.

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

For the original Bogardus Universal Eccentric Mill
Foot and Power Presses, Drills, S8hears, etc., address
J.8. & G. F. Simpson, 26to36 Rodney St., Brooklyn, N. Y.

‘The best book for electricians and beginners in elec-
tricity is *“ Experimental Science,” by Geo. M. Hopkins.
By mail. $4; Munn & Co., publishers,36 Broadway, N. Y.

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

8¥"Send for new and complete catalogue of Scientific
and other Books for sale by Munn & Co., 361 Broadway,
New York. Free on application.

HINTS TO CORRESPONDENTS.

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

References to former articles or answers should

give date of paper and or number of question.

uiries not answe reasonable time should
repeated ; correspondents will bear in mind that
some answers require not a little research, and,
though we endeavor toreply to all either by letter
or in this department. each must take his turn.

Buyers wishing to purchase any article not advertised
in our columns will be furnigshed with addresses of
houses manufacturing or carrying the same.

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

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

Books referred to promptly supplied on receipt of

rice.
Ml?lerals sent for examination should be distinctly
marked or labeled.

(6446) E. L. K. asks: 1. How would
you graphically represent the potential wave in secondary
of an induction coil ? A. It depends on the construction
of the coil, and the determination may involve quite
delicate calculations. For general alternating current
work we recommend and can supply Kapp’s * Alternat
ing Currents of Electricity,” price $1; Blakeslee’s ‘‘Alter-
nating Currents,” price $1.50; Tesla’s “ Experiments
with Alternating Currents,” price $1, by mail. 2. How
is the permanence of different kinds of iron measured ?
A. By determining the relative traction in identically
shaped samples under ,identical conditions ,of mag-
netizing force (ampere turns). See S. P. Thompson’s
“Lectures on the Electro-Magnet,” $1 by mail.

(6447) A Tropical Plant Sent from Ne-
braska.—The fleshy leaves and peculiar bell-shaped
flowers of greenish hue, with purplish shadings, sent by
Mr. J. F. Schmalzried, of North Platte, Neb., is the
Bryophyllum calycinum. It is a tropical plant, occurring
abundantly in the West Indies and in Madagascar,
Mauritius, etc. It growsin dry situations, often in clefts
of the rocks, and a closely related species is found cov-
ering the stone fences in Jamaica, producing a rather
pretty effect, seeing that the leaves frequently become
bright yellow and purplish. The plant really belongs to
the leek family, Crassulaceae, of which the common
house leek furnishes a familiar example, and the fleshy
leaves bud and root readily when stuck into the soil. In
Mauritius the plant is said to be used as a fomentation or
poultice in intestinal complaints. It is not uncommonly
grown in greenhouses for the rather odd panicles or
flowers.—Answered by Professor C. V. Riley.

INDEX OF INVENTIONS

For which Letters Patent ot the
United States were Granted

March 5, 1895,
AND EACH BEARING THAT DATE.

[See note at end of list about copies of these patents.)

Advertising device, H. E. HAWeS.....cccecereee.... 535.202
Advertising device, J. Montagner.......... . 535,067
Air, means for compression of, D. McGill.......... 535258
Alarm. See Burglar alarm,

Alarm lock, C. T. Holman............. 0000000R00G ... 535,288

Amalgamation, aj

%a‘aratus for treatment of go
. W. Partz. 00

1d

ores by dry, A. . o0 ... 535,017
Amaleamation, process of and appar: £ =

ducing ores by, N. Lebnen................... ... 585,064
Armature coils, apparatus for winding, H. E.

Heath.... & i....ooieieseeaccrsssoonse ceeeceeeeess. 535,106
Armature coils, forming, H. E. Heath... . 535,106
Armature windm:g machine, H. E. Heath.. 535,104
Axle boxes, receptacle for packing for

ROBEIS ccooovvverecnocencianccncnne . 535,
Badge, B. 8.- Whitehead............ cereescccnaccnees 935,039

. See Mail bag.

Basin, set wash. J. H. Stevens, Jr.
Basin, wash, J. Kelly
Basket cover, W. R.
Battery. See Electric battery.
3ed, invalid, R. Long........
Bedpan, C. Fischer.... e cazeesenniescensaonas 1
!ee;i etc., electrolytic conduit for, Wagner &

ArT... ..... sessesasnns sesesssccanns sessecacas
Belt tightener, C. B. Kysor.. . 5
Bicycle, L., 8r., & C. O. BArDes.........ce0eeeeeess.. 535,188
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Water closet bowl, J. Kelly...... 585,139
Bﬁ}g’g 2 gﬁ,‘,ﬁhﬂ‘ﬁ‘fc%sgﬁ&e, Water closet flushing rim, W. A. Kelly. . % ARCH lTECTURE
Bicycle front forks. crown viece for, R. Pe 1 &Vrﬂ'tfe" clio:x?i"bv?,ltve' I‘AVL,I] V}‘;"U‘;“ﬂﬂ - 250,38 8 cering, Mechan
Bicycle rest C.H Campb: ell ...... “;E'dste oD, W ior, B0 s 23028 ‘cu'Dh““’n 8, mElecmcny R R-and Bridge
Bicyole saddle, R. W. Per: . 535,018 D, electnc arc, H. P’. Davis. X ‘Water heater and purifier, B {l es.. S E wing, Plombing’ Heating. Min
Bicycles, rear wheel adjuscment for, F. D. Owen.. 53.261 | Lam t electric, F. L. Fowler Weeding Implemﬁnt, Davis & Seiple... . &5,%3‘ Emh.;?:enﬁ,remches B%n leat g, M nlm ;nﬁ.r
Blast holes. powder charger for.J. Schiinger. ..... 535,174 | Lamp sugport and cut-out, electric, L. Johnson . 535:3% Y'E"ﬁll l}mgel‘. anc 0';' lNFIl{r i'ldlh TR . 585, n:g e b ot‘myour e
Blind operator, window, A. O. Shatsick............ 535,176 | Last, G. her oo 335,315 wﬂeg eemail;mw e:chl 'h‘i! eﬁ th sa6107| © ng 3 s h'md’l T iod ut‘dlnl
Boiler. See Sectional boiler. Steam boiler. Letter box, E. 8. Butler................ Indin 05 Ap %m ne, H. E. Heath. orrespondence Schoo” of Industr
Bottle scoop, salt. mouth, w vmce..t . Lid for tea kettles, etc., J. P. Legeett .. Windmil . Chay man-- 635,193 Sciences, SCRANTON, PA.
Bottle stopper, W. B. Stev L+ ees 535,229 Llfe-preserver and magazine, comblned Windmill, EL A. Norl 635,120
Box. See Coal delivery Pox. Letter box. Wire stretcher and t ghtenexi,iB. . Stoc 535,300 mEL iel
Brake. See Car brake. Llfe-saviu cap, A. %dendelso Wrist plate hook rod, H ewitt.... 585,286 ARE You |NTERESTED bnwm::c tllloicle[rg’
..... 1]
%‘;}gf “‘,‘;ﬁg"ri-e';%,fg.'“h"“"" E}ﬁ“{”‘ffxtmyaf m,a,[ogbhg“};} _— Engines. The Indicntor, Machine shop Prac-
sucugcnp' H. R. Bynum.. BAYICY ... ceueeneenneareaneaneancens AN i’lce. or (};&uelx;inl Mﬁchmlncnl %{?-"ersﬁl %ox;d’g
T potato. J Donovan ower an: achinery Magazine, a page illustrate:
.'gfﬁ:ﬁ‘ﬁg:y-{’%?&'a‘;sggg‘?: an L:;k Spriog. H. Barber DESIGNS. momhl;{ is filled with interesting articles on these sub-
3urner. _See Oil burner. inks, die for manutactute of, J. Smit| . Cabinet, E. P. Carolan. . 24,019 jectséw gggebglt(lxl)e l;irgh%?r n“sléggtlf%sr' {giglggnltaﬁ};
:m{.on. ‘IIE % roi T . %‘%!1) blng;gglﬂi:pparn&mmi?ri aud method of ianu- 535,217 8gkf cl:xtte{, ;1‘ L.Er w. LB k %% Fssue ‘Lord’s Pow‘::r nyml Machinery Magazine,
utton, urck X . Melvin........ c.oieiiieiiiiee h r brac| T ng, . Bunker.. .24, 4
Button and necktie hoider, combined collar, C. 8. Lock. See Allarm lock. Carlock. Elevator lock. Fo:m, c(?at,eE: vgc Bu g ehl... e ;24076 | 620 Atlantic Avenue, Boston, Mass,
c éo g, 535,040 Loc?; al S garne 536128 gmve cove{, JW Dﬁnélnssey i X %44‘% TIGAT
an, e .8.Barney........ v iiiceiieeine ceeetens u . T, . Y
Candle.edish A. F. Baumer Locomotive stang pipe. O.H Arner . . 534,988 Me“gmsc gmd:_]_ ueller?f!}... . 24018 tg‘ INVESTIG E lDE\-‘
Candle, dish or other, A. F. Baumer .. 534,990 | Loom picker, J. & A. Muir.................... 535 118, 835,119 | Rooting plate, W. H. Muliins. . . 54082 \ /
brake, railway, N. Lampman . 535,211 | Loom shuttle guard and catcher, C. H. Wilkinson 535,085 | Scale beam support, W Sargent . 24,087 b \APR. Bl YC 5
Car coupling, B. Downiun 535,240 | Lubricator, W. F. Cronin. 532,19 | Stair button, H. Renbel........... . 24081 .
Car coupling, J. C. LOOk...... 535,254 | Mail bag. W. R. Gordon..... 001 | Tile, roofing, W.H. Mulllns 24,085 We guarantee a gain in power
Car coupling, C. A.. 'l‘ower (r) 11,477 | Mail bag catcher and deliver over other oranis Of fz por
Car coupling, C. Whitmore.. 535,151 \iangle.A R. Gustafson ..... oent, with equal pedal force
Car fender and brake mechan R Mangle, steam, C. Striewing . applied
H. Hill.. 9 535,166 | Matc! making machine, L H. Wol TRADE MARKS. .
Car fender, s O Hal %%?3 Match scr;tg I(iraud deliverer, automatlc. Haupt- 201 l}!lhp:ica]fcn{)nkf made to fit
k, freigh n, J, mann CWHTZ. .. ..oevenins e areaieeeeaneas y a) ma.esowees
Car Diot. streete’J. SR DS 53078 | Measuring anq drawh;x(;nsttrumegt.LW 8. Rowell 5)5.9?9% AS‘;‘;’#&%&;"; lgll?t?r??ﬂ's :g%‘:-wgggggggl?g;& in- talogie—small, 2 cents ; large,
8 treet, bi . easuring instrument, distance, Bufo! 534, ) 3 Tge,
8:: sfgr"i:r.r %?%JG{'?; hblel.. % Metsal Ia%le edges, machine for trimming, J. R. s6121 !(l;nd harrows Texas Ilnplement and Mnc ine ® o108 F. F. IDE MANUFACTURING 00., PEORIA ILL.
Car wheel, T. Shehan.. . 177 ANTOTA. ... . eeeeereeneeneanrrsanescosanenennnanse 5, Bottiag eoods. "canned “#rt .
" o goods. canned frui olive ‘oil, prunes,
Cars, :yutom:ﬁlc m'otectmg fender for city raxl s | 3 etal :I:I?Eggi l:l‘l:chme %Pt;mu, H.C. Jones.. %:% capers, Rad oeher felinhes. Amerioan Grocery w| A T YalP EWRITERS.
Gardboard cutter, p Saltzkorn & Nicolal. 535,025 | Mitten, catcher’s, A. Slomka........ - DI | (O A lnska Packers Asscoiation - st Al makes half-price. Rebuilt to equal new. Shipped
Carriage,S. H. Gage ........ .. ....... 535.098 | Mort ar mixing machine, A. Oebler. . 535,170 Cards playing New York Consolidated Card Com- without deposit to responsible parties in all parts of the
Car;lage, foidicg gaby.’l‘ H.Wilcox ﬁg xgiozor ]See Pﬁm};xh&mbg‘otor 535,022 Al 5- P ying, New York Consolidated Car " 96148 world. T%npze#glﬁ?i ﬁdvlce ggeﬂnb n,}“s;t c::ta free.
Cas ister, E. F. Spauidin ¥ ower, lawn, . Robbins L BB3.022 | [, PRI - %6, g iber ree
Cash rgﬁister anél md?cstor, ﬁ,{l;g gllﬁ)cle testill:m Gl})m‘(’:bine. 0&305.&53 Cem:n;hP Xg‘g&'&%eggﬁ!%ggc#' Portland Cement 2,157 HEADQUARTEKRS, } New York, U. 8. A.
tapult, T, H. Cund X urner, E. Goo '000 | fabrik Actiengesellschaft.........................
ggntgrboard A. Stov{sr 55%;&% 8}} can, E. R. I%evel;i:ll ¥ i i (Am:’ret;es, National Cigarette and Tobacco Com- 26,149 .
Centrifugal Apparatus tow 5 s, process of and apparatus for gasifying y_ .......................................... RO
Cbain seguﬂ%‘:zpdevice JV. Matthews R 535,015 drocarbon, E.Tatham . 635,310 801"1““9"‘“"“" VonaneIlerd&H(‘ompg Y hers. .
Cheese bandage machine, .J. J. Angus.. 535,087 | Oyster bed, D. H. Hibbert.. Cogt. ecuongry, 901"3!‘31‘ l{amg % hess rothers..
S.glemue, prot}ucmg, I;I.] ‘}.lbr%ei tJM ..... g%,ﬁ; ! gager%:g‘ ugaj:h ad. F?ougn:ggas' g::::'nnns lﬁ{lllngccglmpéify' """
mney cowl or ventilator, . Moran. 3 ) n, y o qoZernan MIEng Lompany. ... ..
Chlmng; h?)lde(:'. G. 8. ’l‘rl‘me bore......... 535,266 | Paper holder, J. T. H 510!1{, Wheatk New A&hens l\giilillnz (iompany .26, U EXGHANGE,
Chioroform, obtaining, R. Auschutz. 3.0 | Baper pulp. engine lf](l)r e aring P, Huber.. elatine, baking powder, and flavoriug extracts, P.
Charn; E'Iri' Stawari. . . 332350 | Pon. tountaim. I. Golwer "ar os wort Glass, sheel, Mississippi Glass Company 163 8 Barclay St., New York.
Cizar bunch roliing machine, J. Bunn et al. 535,048 | Pen, marking or shading, M. B Gloves. & We will save you from 10 to
Cigar or other case. G Krack .......... 535,291 | Pendulum motor, J. Gambetta. Hair restorati ves, A, N attan 50 per cent. on Typewriters
Clasp. See Sash ba Phosphates, making citrate s Hams. baon, smoked. o ag jard, and’ oils; N : of all makes.
Clasg for textile zoods. E ‘H. Boyden... 535,047 PlePer.....cooiviiins ineennnnns.. &lilﬁ; ?01& .(,gmoan eats, and o Send. f cal
Cloth scouring machine, M. H. Kohlrau: 535,012 Phospbates, making tetrabasic, Howe & Stead.... 535, Hard "‘rS build D l'éi'i'"l' FUReli & o, = or catalogue.
Clutch operating device, J. B. Smith.. 535,264 | Piano, G. P. Bentet al.........c.ceveeee..uns . 535,190 La;ﬂwaﬂe. ul t,eer Be,% T ‘é‘ it 900 n....... R
Coach pad. N. Teas.... .... 535,180 | Piano touch regulating device, G. H. Arthur 535.185 Pll: t catiny ll"“ S oh ?&1"“’3 s, ggan{ ¥
Coal delivery box, H. Kehl 535250 | Pill DOX, M. M. DE@8SAU. .......0uuurenrereasseascarnnes 535,054 OF ;i"'g’ "f"-An l° em p“l’lj uSch emische ® 26,155
Cock, gage, M. W. Sewall........ .......... 535123 | Pipe. See Discharge pipe. P k d b‘:!“ ct ‘i"'d“‘),“mmé -5 P “ c
Coin freed apparatus, R. T. & J 535,330 E’lpe counling, J. Anderson ........ceeeeveennnnnnns . 535,236 | For an ans, a amp Packing Com- 26,182 E E E
Collar, harness breast, Price & Watson. ... 535,171 Ee hanzer. . F. Edwards. 535,094 Pov ]
Column. pole. etc. metalllc..l H. Campbell 535,161 furnace, C . A. Trautwein. . 535,9510 A 26,162
Conveyer. W. B. COmSLOCK. . ... ........... 535,320 | Polariscope, W. F. C. Morsell. . 535,218 Pottery for tabie use Stratton That nre good—not **cheap things.”” The differ-
Cooking and heatlnz aﬁparatus. H. G. O’Neill 535,012 | Potato digger, J. Hist.............. 1 y " 2,158 Yo 26161 | ence in cost i8 little. We guarantee our appsratus and
Cooking utensil 535.216 | Potatn digger, Roberts & Donova . X Powder { th R. Gi 2, arantee our customers against loss [y atent suits.
Copying press, (’3 Walder . 535,268 | Powder, distributer, C. H. ett....... 535,113 Ro" %" (}r prevenl nlnloot.d Ve"”-ﬁ--"a ~~~~~~~ ur guarantee and instruments are 30l GOOD.
Corn husking machine, green, L. .... 535,192 | Press. See Hydraulie press. rinting pre elgf ‘Y loll‘i erys| p:‘iﬂ?&ia’ln ecz:]ma. quid me- WESTERN TELEPHONE CONST'RUCTION CO
Cougllnn See Car coupling. Pi e couplin L Press for pressing_composite building mats, fas- Silks. Gatins zgfl“illl)bnn cEneS J%mp:n % Company %147 »
ucker rod coupiing. Th 1]] coup) mg cines. etc., D. Neale...................... . 535,011 St 8. BaB“ na Su: C 8. y ompany 440 Monadnock Block, CHICAGO.
Cultivator, M. & A. Sattley... 535,122 | Pressure gage, recording, C. B. Boswo! 635,157 st?)'e” m’l‘) o ve OS“;P'“‘Y " 5’179 | Largest Manufacturers of Telephones in the United States
gultiviator d'sllf RPKAST“ i ﬁ,% :rlméﬁg p;less. G'Frﬁy & Mayerhoﬂ gg,% Sup;%ss'lg:le:nﬂ:r Ye B emens. " 168
urtain stretcher, ustin.. . 535, ropeller blade, MSIrong. . ¥ , Hall & huckel.. ..... ............... Pr—
Curtain support, N. & W. Lavigne i 585218 | Propeller, srew, C: ([)"v umRelll. s Tin plates, torne %gg;h t:lnd Sioailar gooas'ﬁi’f’f?& 26,173 ELL DRILLING MACHINERY]
. ; S ex % n Riesen. . . 535084 | __can Tin Plate Company..................
‘;“'.'i?,}',e,,gec"m‘ggg dfbonr: dcutt.er I:e;d ::]u r:r sa5.101 Pl‘l’flg;'x%"%%n%nle t,o i s‘; it W 535.340 Valv::ig% g:gg aﬂut.t.mgs, twood Wire Manufac- 8175 : MANUFAC TURED BY
utter or trimmer for shades, etc. re erton 535, ulverizing ‘mi s. automatic feed for, W. B. | _turiag Company...... \
Cutters, device for making, S. M. Balzer.......... . 535,121 cPherson.. 535,260 %elolciped:s.llin}md‘er &h ] a6 G 26,177 \ W“-L'AMS BROTH ERS,
Dam. portable, P. 8. Witcher................ 535,153 | Pump, J. O’'Neil . . O E o saddlers vaodn 3 P W, v%“seono 26,191 \ ITHACA, .Y-
Demaznetizing a (;)paratus C. Houlgrave.. 535,060 | Pum ogerntlng mec ani R, and saddlers’ goods, J. son..... -
Dental piate H T Sebubman. o %,‘32 Tapwa duit, electric, W, T, Duiany, J 535,32 MOUNTED OR ON SILLS,FOR,
ental plate. H, H. Schubman......... . 535, ailway conduit, electric, uiany, X . . d N
Digger. P See Patato digger. Railway head, Brady, Jr., & Spence...... 534,992 nn‘ "'L' l;l't'i'l: gopy ;)f tlies 1ectiﬁcmlou sng dtml"lm}'l g{ DEEP OR SHALLOW WELLS, WITH)
Discharge pipe for chip casks, B. Kotz. - 536,61 | Railway rails ‘trom spreaulmz, device to prevent, B e Jas B e oy Ay Dot I o for | STEAM OR HORSE POWER™ «
Ditching or road maklng machine. F. . 535,028 CRIET. ... .. tuiierirrieeineeeeniinenns s ot 535,290 | 525 te. - In orderin fease Btate the mlinme o Bumber SEND FOR CATALOGUE
Door check, W. Gilfl . . 534,990 | Railway signal, W. P. Hall........ 535,103 | 3 CEpes. ont desirs S ot to M, ‘“‘& o5l ADORESS WILLIAMS BROS.ITHAGAN.XJ
Door check. L. Velen . 535,033 | Railway switch, Dllworth & Lipsey .. 835,164 % ; pa ‘l’vn d g g and remit to Munn 0., ’
ID)oor or wﬂfdow %creenh“ (;rmﬂ..i].l ..... 3R %.% Railway %lea.l Bal d;valln g SH o %&,% roadway New Xor
ough rolling and moulding maci ne. . air 3 way train 8ig uiley............. ‘. s ne in- .
Dredging machine, W. B. Pless (r).. 11,476 | Railways, closed conduit for electric, P. Mui 535,204 vén'tl(;:.:'}:,';':u';y" ptd ';L:",‘,‘;‘,?’e“;{}{,},’;" ?‘l;t;:g:leglbzhgnfeu:_g. é&%TESIAN WELLS —BY PROF. Er
Drum. hea.tmx. W Hammann . 535,004 | Rai wnys.contactdeviceforcondultelectrlc. FTL‘ . | going list, provided they aresimple, at a cost of 840 each. | o mith. A paper on artesian wells as & source o
Dry wasber, F. K. McKinley.. B T R 0T [ ¥ N «. 885,214 | F compiioated the cost 9ill e a letie el W0 oaei water supply, Essential geolopicul conditions of artes
Drying kiln, A’ T. Bemis . 533,316 | Railw, s sectlona.l couductorsyatemforelec.w, i instructions address Munn & Co.,361 Broadway, New | Slan wells. Some chemical features of artesian we
Dust collector and separator, Gaie & Meadon . 535,009 A. osenholz 635,297 | York. Other foreign patents may also be obtained. supply. Contained in SCIENTIFIC AMERICAN SOP-
Dye, bluish-red azo, A. Weinberg. . 535,037 | Receiving and breaking table, A. R .. 535, - PLEMENT. No. 943. Price 10 cents. To be had at this

0.
office and from all newsdealers.

Dye brown, A. Wefnberg........

yelng apparatus, J. G. Haslam
Esves trough hanger, J. Herrin.
Electric battery. J. Brewer..

Refrigerator car, H. A. Bowen...
Register. See Cash register.

Bovoival safety device, F. . Felton - B Wdvertisements. OiILWWELL SuPPLY GO.

&éééé
Bees

ric cables, (‘lryl ng, C. H. Rudd ,173 | Rope fastener. A. C. Wnrren. 535,150
Electrlcl tzlircul'tis, ﬁn%th%t} 05 and apparatus for 158 ‘muu'dy %ngltneﬁ Js Vg ldui ..... . %,% Manufacturers of everything needed for
regulating, radford....... coveeeeniiinnes A oundabou aldwin......... 27 S.
Eleftrlc ‘gugepntst.tcircult interrupter for alternat- 535,077 agetja%kefj moxeyl. kBe&:nE?rdm & Munson. . %}a Inside P oRr ”:N'A RYiRA'l‘E:5 " ARTES'AN WELLS
ng, H. N, POtter.......c.ooevvvireiiiiiiinieinnees afety fender, Amic! 008 3 naide Page. each insertion - - cents a line r r Min
Electric beafer or rhgostn%J B Diciany.[[[[IIIl] sl | Sand washer. A, Klemm ... S80I | Wik Puge. ench inmertion - - - = $1.00 n line T ohlcrs, Bnghoon, Bipe, Corange, Drilliae”
ectric motor moun ng perry. ... 35, ash bar clasp, W. A. Burnham .. 535, Tools, et 1 # e, price |
FElevator lock, safety, J. R. Hersh......... . 535,008 | Sash fastener, J. J. Alsdorf..... .. 534987 H%ﬁ";tegogyé %ﬁi“ of Advertisements, Special and O e e, & catuiogue, prace hats,
Elevator safety device, F. ’l‘ Elllthorpe . 535,085 | Saw guide, W. N. Elliott...... . 536,325 )
Elevators, automatic safety device for, F. T. eal and tag, car, I, Aldrich.. 535,043 | The above harges per agate line—about eight { Rz, Fittsburg, 01l City and Bradford, Pa. (/‘
EUIthOrPe. ..coovviiienniiienieeesncecesnenacsnnnnne 535,096 | Seal lock, Sebring & Edgar....... 535.026 | words per line. 'lhis notice shows the width of the line. . Also, 32 Cortlandt 8t., New York, # \ll
Enzlne. See Rotary engine. eabtutenlng device, 536,231 | and is set in agate type. ¥ngravings may hesd adver- " " =3
Engine for moving yarns in vats, Lorimer & 1 boiler, L. Bake! er. 535,187 | tisements at the same rate per agate line, by e-
LK@y . .evunnrrranearncessescosnnencannans . 535,142 | Seines, bauling, R. D. Hu 535,246 | ment, as the_letter press. Advertisements must be
Engine indicato . 635,152 | Sewer flusher, automatic, P. nah 535,922 | received at Publication Office as early as Thursday
Envelope, H. R. Dents . 535,275 | Sewing machine feeding mechanism, V Wltte .. 535,181 | morning Lo appear in the following week’s issue.
Exercigsing device, finger, F. K. Osterbout.. . 535,220 | Sharpener or cutter, disk, L. B. Lancaster . .. 535,014
Extension table, F. Ketthaus ,209 | Shutter fastener, L. J. KIS, ... ..............e0soe 535,056

Mannfnctory Established 1761.
Foot Power |LEAD PENCILS, COLORED PENCILS, SLATE
al_ ar * Screw cutting PENCILS, WRITING SLATES, STEEL PENS, GOLD
PENS, INKS, PENCIL CASES IN SILVER AND IN

Ertension table, round, N. Lattard
Feathers, machineror weighing and quilting, A.

E. Flattick..........coo00 evvveenniiiiiiiins

. 535,
535,212 Slgllll:ll See Railway slgnal Railway train sig-
535,242 | Sleigh, D. 8. Hall.......c.cooiviiiinniriinneciaceinecn
535,

é&

Feed box, gravity, G. G. Powell ,U20 | Spark arrester. T. H. Schroder.

003
262
Feeﬁo :g‘tl.gerk and corn hunker. combined, A. 535,024 npeculglu;} ls:g‘bgld Iriaé ..5: tes . %ﬁ‘% Automatic GOLD, STATIONERS’ RUBBER GOODS, RULERS,
Fence stay, wire, I. K. Hollmger . 535,110 | & pimﬁe bearing adjusting device. W. A. 318 a es cmss' Feed COLORS AND ARTISTS' MATERIALS.
Fence, wire, 8. E. Jackson....... . 535,061 | Spinning and twisting machine separator, G. O. 78 Reade Street, - - - New York, N. Y.
Fence wire tnstener, s. %D . 535.239 . 535,323 9 and 12 inch Swing. ’ ’
ender. See Car fender. Satety fe New Desi Novel F' Manufactory Established 1761.
g-nllzer dlgtrlblut,er, G. Dtﬂa;vortg i i 535,006 - 585! ow gmds‘s“;."_ amzl«?;:e B“"““"
Fibrous materials, \apparatus for bre ng an Y 3
nra}esﬁhinlxbmwa‘ orn & Corne t %’lag'% Stackil})ﬂ alppa;;ués,ﬁl. 535, SENECA FALAS MFG. COMPANY, If you want the best Lathe and Drill
whee . eam boiler, M.'R. Moore........ .
o fa) iR elniiien X SR i e
er.J. G. utton X Stone, artificla. allinowsky veee
Fire door. steam operated, D. Holoway............ 535,138 | Stopper, See Bottle stopper. l_ AT“ E (S)hl: emﬁ‘PI%!Il??ﬁ Dr'llgls.]Macthe Shop . WEST c0TT'S.
Flagstaff ornament or weather vane. preserva~ rap. See Hitching strap. Catal Frov. uEBLiSmI) Lathes, Too! '00ls and Supplies. St 1
tive, Anderson & GIbbons....................... . 535,044 | Straw stacker, F. W. Roblnson........... . atalogue 8 FCIA. ] rongest
Flooreloth, machine for the manufacture of, H. Sucker rod coupling. W. H. Downing. . . 120 CULVERT ST“ CINCINNATL, O.
l V’V Godge %t.‘ {uk 5%,%18 w%;.cg CS%e ‘l}allv&ay switch. 535,149 " Y and Durabil. g
rame, C. aker. witcl AN NUIB. ..o .voeireineaenerenanaanses . i .
Food ﬂberlng or shred lable. See Extension table. Receiving and SCIEN TIFIC AMERICAN SUPPLE- iy, Cheap and Accwraf,e
Andren: 2w Bttt AN Aoy Sod e Db 1 he S| Woentcos Chick Loy onciin XYL 0
Fruit p Tablet, mamfoldl autoj hic, W. Assheton... 535,313 a 8 office for | Ask for ca; nyglis enc in-sharGemwn.
oo it p‘“e, Hall & Cbase. 535333 | Tap, antiftiction u‘;tag;g,pw. R, Ciark. 535274 | 10 cents. "Also to be had of newsdealers in all parts of RST PRIZE AT COLUMBIAN EXPOSITION, 1893,
Furnace. See Garbage furnace. Pit l'urnace Tea kettle, Lllnton X the coun

h

Furnace, J. W. Holaday

Furnace roof or top, C. Martini..

Furniture, knockdown, W. Schwartz. .............. . 535,081 ’1‘— ep -nnﬂ apparatus, O. L. Wuilweber. .

Furniture, measurin, nnd rﬁgu]ntlng device for one transmitter, J. & H. M. Goodman......

adjustable school, F. W. Hill.................... Telephone transmitter, battery, W. W. J. acques

Gmre See Pressure gn ] ony. W. W Jacques..

Gage for indicating thickness of paper, etc., L. :‘ent 1. Mautner _ ........
.
n

POSSIBILITY OF LIFE IN OTHER
S"‘TZ GAS ENGINE cn Worlds.—A most interesting discussion of this much
GEAND BAPIDB MICH . til;abnted uesttion é)ylthesurear. actronxmer. Sir Robert

” ontained in SCIENTIFIC AMERICAN P-

PLEMENT, No. 99:2. Price 10 cents. 10 behndat.sgns

Manufactures of tho Sintz Stn. | °ce and from all newsdealers.

tionary and Marine Gas and

",

Schopper lesting machlne, C. K. Buzb;
Game apparatus, C. M. Coen v

. 535.194 | Thill coupling, G. Cargin..... (-nsolmc- Engines, Especially SAFETY THRUST COLLARS
Garbage furnace, D. Lance. 535,292 | Thill coupling. W. L. Frazer. £ 't B a > SOLID AND SPLIT. i
Gas regulator and meter, M 535, [bread cutter and thimble, combined, LigE ed foryDoats and Electric Ky

ting. Runs with manufac-
ured or natural gas —Boats and
launches. Prlces within the reach
of all. ¥ S {] Catalogue.
Mention this paper.

character and at price to suit §

[ff the most critical buyer. Dealers§

W in shafting will consult their¥

interests in writing for Price ;
List and Discountas.

THE GOUVERNEUR MAcHINE Co., Gouvemeur, N Y.

Gate, A. W. Kunce..

Generator. See Steam tor

Glass and making same. wlred E Walsh, Jr.

Glazier’s tool, G. A. Roger: .

Grate, dumping, B. E. Weel 535,233 Tire for cycles, pneumatic, J. W. Hall.

Gutter and cornice plate tor horticultural build- 'fire, pneumatic, L., Sr., & C. O. Barnes.
ings, combined, W. A. Burnbam... ....... ... 535.091 | Tire. pneumatic, R. W. Hu,

059
X . 8| .. 206
e oate s U S BN K W . THE OBER LATHES
_Ammn;k R.C. t f terine D & Zoot g%% o b thod Of and wonams s tor ond |535,134 [
Hangerfor support o cen ering, Dornan & Zocher 0 acco. method of and apparatus for order mz, '

H srgess Albeep& Wl X800D..... g ..................... 234 C. W. Schwartz, Jr. g%ﬁ,g"rﬁﬁ‘éh&“ﬁﬁ;%ff}
Harrow, disk, W. H. Parhn. . ’ File, K "
Harvester, W. D. Markley.... ger, File, Knife and Chisel Han-
Harvester and husker, corn, A. dles, Whimetrees. Yokes, Spokes
Harvester elevator, M. Kane Porch Spindles, Stair Balusters,
Hat securer, H. Astricl Table and Chair Legs and other
Tay sling, 8. M. Jenk ® {rregular work.

Ieater. See Electric heal ater heater. | Jl... veeee.,.
Ieﬁer for use in manufacture of anlﬂclal fuel, Truck, mot §F" Send for Circular A.

ek
=
o

We take pleaaureln announcing that by arrangements
with J. ¢é, we are enabled to furnish our
cuat.omers with the

POHLE AIR LIFT PUMP,

protected by numerous American and Foreign patents.
This department ot our business will be under the
sonal supervision of Dr. Pohlé¢, the inventor and pa ee

§§i§i§i§
28 §§§E§

Frack cleaner, A. J. Smith.
[ransformer, F. S. Huntlng
‘ronsers

<

2228 B

]
T
1
Y
T
[

m
-2

Albrecht " 535,182 Turnbuckle. TBartiot b Hancock 314 THE INGERSOLL-SERGEANT DRILL O

Hitcbing device, F. K, Cole. . 9 uyere foree, P. J. Fitzslmmgns 057 Havemeyer Building, %6 Cortlandt St., New"York.

Hitching strap, J. H. valleau %ype afl stributing machine carrier, L. K Johnson 535,111

Hoisting and conveying device for tramways, ypewrlter cabinet, W. Horrocks. . eeeen. 536,203 WITH EQUIP-

McDowell & COODeY.....ccovvveriiriereeraannnnns 535,219 | Typewriting machine attachment, C ‘Spiro..... .. 535119

gon;)se sttartl'er T, FkLogan . %.(l)g ga ve, %u%omat&lc ﬁ:]r. Pallgs & Allen......... . .’gg,%g YOUR PED
ub, metal, J roener. .. 53, alve, balanced slide, D. rown .

%ygrnn{,i J. C. Ku(}.)fs;lel.(.ét..h ..... - %.% Ye me‘ie tgp.d fr(lﬂdlng, A.'J}lall)erll?lgu - %5,% | Wlthoutﬁts Of Barnes Wood "d Mets] Working
ydraulic press chum........ ceeeen . elocipede driving mechanism, arty. .. .
dicator. See Engine indicator. Velocipede pedal toe clip, H. W. Lester............ Y Mnchinery Jooan “ccess “uy °°"“'

Injector attacbment N. Dod P otk » &S e with §“°t°m’s that use ' team

Veneer jointer and shaper, wood, G. B C&rlson CENERAL MACHINERY for ’?ﬁ
Ventilator, H. Doerge..............

Insulating conduit for electrlc conducto! 76 ohs
t. 535,084 | Vessel, metallic, M.cLauxhlln & M 535,000 MiNING, TUNNELING. ‘,

ﬁwer. uality and gmﬁt on product,
e onl; comp ete lma o

4.
such machineg 4‘"

ack. Violin, J. Vivier....... .... evnees made, test twenty years,
lxigilmns emaggme tmckening thread mechanis ! nguél ér. PSeE %l;z Swt:ls I:,.? 110 &53 F clmﬂlos‘lﬂlrl BARNES <0.,
3 m. asher, Pipher ngfellow.. 1
A. 8edmibradpky.....ccuuvurresarecneasceseeeese 836,226 Watch Center wheel and pinion, F. H. - 1999 Ruby 8t., Rockford, llis.
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Founded by Mathew Carey, 1785.
HENRY CAREY BAIRD & CO.

INDUSTRIAL PUBLISHERS, BOOKSELLERS & IMPORTERS
810 Walnut St.. Philadelphia, Pa., U.S.A.

@ Our New aud Revised Catalogue of Practical and
Scientific Books, 90 pages, 8vo, and ourother Catalogues
and Circulars, the whole covering every branch of Sci-
ence applied to the Arts, sent free and free of postage
to any one in any part of the world who will furnish his

VANDUZEN =35 PUMP

THE BEST IN TII! '
Pumps Any Kind of L/qula'

Always {n Order, never QOlo

THE E, W, VANDUZEN 00.,

102 to 108 E, Becond 8t., Cincinnati, 0.

AE UBSYI'I#UTE
)&JHEEL-SLAB &r
Parson’'s Horological Institute.

School for ((latchmakers

ENGRAVERS AND JEWELERS.
& Send for Catalogue and References.
PARSON’'S HOROLOGICAL INSTITUTE,

302 Bradley Avenue, PEORIA, ILL.

115 JET BLACK-S.& H.WATERPROOF IND]

) - REEFLOWII:G&ABSOLUTELVWATEPP AINK
o HEBEST LiQuID-DRAWING Nk N"W MAO‘

> byl

I SRS unusmdeafullstzebottlpm'a hey

Telephones

Sold outright. Cannot get out of order.
ranteed free from infringement.
Suitable for exchanges or private plants.
Send for Testimonials and Prices.
ome good territory left for reliable agents.
Mason Terernone Co., Richmonp, Va.

N for holdi
Split Die & Tap Holders for,holding

Bicycle
Plates.

Four assortments for
each holder, holding up

to and including 14 sizes.
1 Send for fully illus-
trated catalogue.

7
WELLS BROS. & CO., P.0.Box B, Greenﬂeld Mass.

WATER MOTOR CASTINGS

1/16 Horse Power.

A. F. WEED & Co.

106-8 Liberty St., New York.
P See Uustrated notice, page 165,
8cI1. AM., March 9, 1845

Gas Eugine Castings, Boilers,
Engines, Dynamos, etc., etc.

AMERIBAH 6AS FURNACE CO.
of ELIZABETH, N.J., PATENTEES OF
A Complete System for the generation of a

CHEAP AND PERFECT FUEL GAS.
GAS BLAST FURNACES,

for all kinds of Mechanical Work,

HIGH PRESSURE BLOWERS, ETC.
& Illustrated Catalog
Address, 80 NASSAU a'nmm-. NEW YORK.

The United
Autographic Register Co.,

148-164 Monroe St. Chicago
REGISTERS LEASED 2t 2

cost
of less than 2 cents per an.

OR SOLDat from $15t0 $50.
. Mad
- m 2000 in use. ade

Send for Circulars
BEWARE of Infringements,

= i IT COSTS YOU NOTHING

THIS HIGH.GRADE $60.00 MACHINE

. otal terms for only & ﬂ;on time. Cut this out and
writa to-day. Sewing Muchine Departm’s T.897
OXFORD NF G, CO, 842V abash Ave.,Chisage

AND FINE GRAY .RUN ALSO STEEL
EABL © CASTINGS FRON‘ SPECIAL EF\N\
;f £ TwNNU ' YL

MAS DEVLIN B Co ¢ PG T sy PR

THO

LTHIGH AVE X AMERIT Ah_I FHILA

'[Q Sciemific merican

PUBLICATIONS FOR 1895.

The prices of the different pubucatlons in the United
States, Canada, and Mexico are as follows:
RATES BY MAIL.
The Scientific American (weekly). one year
The Scientific Amerimn Supplement (weekly), one
year,
The Scientific Amerlcan. Export Edition in whlch

is lncorporated the Spanish Edition (monthly).
one year - - -

3.00

The Sclentlﬂc American Architects snd Bnllders
Edition (monthly), one year. - - 250

COMBINED RATES.
The Scientific American and Supplement
The Scientific American and Architects and Build-
ers Edition, - - - - -« -« - - =
The Scientific American, Supplement, and Archi-
tects and Builders Edition,
Proportionate Rates for Six Months.
This includes postage, which we pay. Remit by postal
or express money order, or draft to er of

MUNN & CO., 361 Brondway, Now Yerk.

$3.00
6.00

$7.00

DAIMLER MOTOR COMPANY,

BUILDERS OF

nghest Grade Single and Twin Screw Launches.

OFFICE AND WORKS,

No smoke or smokestack,

Run on one pint of gaso

Safest, cleanest and speediest power boat built.

no boiler, no elec-

tricity. No steam or naphtha uzider pressure.

line per horse power

per hour, and are under way in less than one
minute. No licensed engineer or pilot.

Also Stationary Motors.
&5~ Send for lllustrated Catalogue and Price List.

“STEINWAY,” LONG ISLAND CITY, N. V.

IMPROVED COMBINATION

DIVIDER

an be used as

C
Keyhole, Inside and Outside Caliper.

By mall, postpal

!

Me chanics’ Fine Tools of all kinds.
8~ Send for Ilustrated Catalogue B.
Standard Tool Co.,

AND CALIPER.

a Divider, a Hermaphrodite,

id,
.szool 8 inch...

15 Ing .$2.50

2.7

\——/ solutely

Athol, Mass.

U]
Experimental

WOLVERINE MOTOR WORKS,
~ 12 Huron St., Grand Rapids, Mich.

<« ‘“WOLVERINE”’

GAS & GASOLINE ENGINES

STATIONARY AND MARINE.
__ The ** Wolverine ” is the only revers-

engineon the market.

ible marine ﬁ
Itisthe lightest engine for its power.
uires no licensed en Ab-

neer.

safe. Manufactured by

& Model Work

RD, 106 Liberty Street, N. Y.

Reece’s Pat. Hand Bolt

Send for new Catal. of
Edw. J. Reece, Manuf.,

OR M()TOR,.W% hurse

Cutter or Screw Plate | Tull working dra

How To Make a Dynamo

wer _size, |llustrs.ted with
Trevert. Price 10c.

w.
ubier Puhllshinz Co., Lynn, Mass,

Screw Cutting Tools.
Greenfield, Mass.

Starrett's Universal Surface Gauge

Prloe,No.l.iMnch cesesnes

$2.60. N 12 inc
8, with two s put.\dles 12snzdls inches. .

T L. §. sfa'rren (.

alogue Free. o
Mnnufscturer of Fine Tools,
P.0. Box13, ATHOL, MASS,

This guge has joint at
base allowing spindie
and scriber to be moved
back and forth and
laced in a) gositlon
gromnprlght rizon-
tal, to_reach over, back
of,and underneat b

[NATIONALTY

THE BEST.

PEWRITER

IRRESPECTIVE OF PRICE
TRIAL PROYES IT,

Surpssses in many features, and

equals in all points, any Type-
writer maede and
world at any price. Catalog E and
Specimen of Color Work FREE.

sold In the

ATIONAL TYPEWRITER (0.
& Arch 8ts. Phila. Pa. U.8. k.

MATCH = M

Latest improved.
DONNE

U'

$24. An 8 Light, 16

X snd Motors of larger capaci-

Complete plants furnished. JOS,
Y, 1209 Buttonwood Street. Philadelphia, Pa.

ACHINERY.

C.

C. P., 110 Voit Dynamo

To introduce our Dynamos

PUMPS For
OXYGEN &
GASES into

{ and gain the oonﬂdenceof
the publi we place on

market a h

e special fea-
er machines.
Durable, em ent, compound
wound, self-oiling, finely fin-
ished. Plating Dy namos.
all sizes.
8 Send for circular No.22

ROTH & ECK,

82 Market 8t., Chicago, Ill.

BY HAND POWE

SENDFOR CATALOGUE No2
CHAS BESELER.

218 CENTRE ST, NEW YORK.

COMPRESSING
HYDROGEN

CYLINDERS

R.PRICE $15.00
TO

for All Purposes,
8~ Send for Circular.

Sturtevant Mill Co., Boston, Mass.

Fastest Grinders known.

EMERY

Made of Large Blocks of Emery Set in Metal.

Can grind anything
NO PICKING.

Made Sharp. Stay Sharp
Wi{ll Fit any Mill Frame.
Cheap as Best French Buhrs.

MILLSTONES.

CRITERION MAGIC LANTE

Oil, Lime or Electric Light. Front of Lanterns ]
of scientific nttaohmentg Gy
Cata J. B. C & CO.,

And

R N S Stereopticons.

removable for substltutlon

La Baitg 5., Chicago. 50 Bromtied S¢._ Hosron. i st "éan“fxnéis"ez!"

MESSRS. MUNN & Co., Solicitors
of Patents, have had nearly fifty
years’ continuous expeﬂence. Any

one may quickly

a8
whether an inv entlon

8:) table by wri
mmunications
tial. A handb

how to obtain them sen

PATENTS

taken through M
special notice

elegantl

n the Scientific Amers

free,
ention &robnbly Cl)'. L AU N CH

strictly confiden-

CLAY.TORBENSEN, GLOUCE

DESIGNERS & BUILDERS OF YACHTS

k of tents and

& Co. receive

fcan. This splendid weekly paper,
¥ illustrated, has the largest
Irculs.t on of any scientific work. We'll make
pecimen coples free. or Back Suit
Addr es8 MUNN & ALL
New York, m andwu. %unl 0 any
her

By :’“’%‘i 1
uyin, o
the m g

ent. We

wad

HIGH GRADE ONLY. Warranted. Contract-
ors desiring a trustworthy Jack Screw, ad-
dress RUMBEY &

particulars.

A Tailor-Made
Suit For
$10.00

We sa:

nd for samples o

to your measure & Frock

WOOL G00DS

tailors $18.0u garment for
Sults nnd Trousers just
per cent by
ts ot woolens dlrect from

ls—that accounts forit.
All goods sent C. O. D..with privilege
of examination before paying express

pa; ress charges.
F cloth and full

ree.

Co., Ltd.,8eneca Falls, N.Y.

FOOT POWER MACHINERY

Scroll 8aws, Tools, Drills, Forges Send 40 for
Wilkinson Oos, 85 Handelph 8

catalogue.

» Chicago.

THE [ELECTRI

OFfFice AND WORKS.
MORRIS HEICHTS,NEW YORK CITY.

yeles, all
uotoﬂb. Otherslls
4 up. Cata. free. Estab.186¢.
use. Hazard & Co.,
=Mfrs.. 1@ € 8t., Peoria, IIl.

c [ _AuNcH Co.
FIRE

Agents wanted. Address P.

18 automatically started in stove while in bed by
pressing the button. A household convenience.
Price, complete with stand, battery, wire, etc.,

' A. Newman, Runge, Texas

MONITO

8 Erie Streer, Gra

GASOLINE LAUNCH ENGINES ano LAUNCHES

VAPOR ENGINE ano
POWER COMPANY,

no Rarios, MicHican.

SEND FOR CIRCULAR.

\ ing case, pecial wheels for d!
. Highest Medal Awarded, Worid's Faér, Chicago, 1883,
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THE “MIUNSON” TYPEWRITER

This machine is an * evolution,” the outgrowth of years of experience and the

t results of scientlﬂc work. Its nciples a? at once to the
edu It is fhl, sma Compact,
Easily opemled with Universal Key Board.

INTERCHANGEABLE STEEL TYPE WHEEL,
durable and easily kept ln order. 30 keigw characters. Weight, with oury
16 pounds. 8 languages.

Send for circular to

The Munson Typewriter Co., 171 E. Division Street, Chicago, lll., U. S. A.

BREAKERS

G/’»‘[Af!:‘? CAPALITY USINCLESS
I POWER THAN ANV 17///[/? ONEARTH

"8 MopERW

t\ MlNlNG CVERV osscraERY
* 5 GATES IRON WORKSote:
50 S.CLINTON ST CHICAGO
MACHINES. Corliss Engines. Bre “ers’
CE and Rottlers’ Machinery. VILNER
MFq. Co., 8% Clinton Street Mllwsukee, Wls

INCUBATORS

Self-Regulating Brooders.
Most Perfect Machines, Best
Material and Workmanship,

Our Thermeo Re ulnlm
{8 80 accurate that thermom-
eter can be dispensed with.

15 breeds high-class oultry
g‘ullds:gcfk pol“1 l-yfl‘lnp t'd catalogue. Peerless lncu

end 4c. for large illus! ea . -
bator & Brooder Co,, 516 Ohio Street, QUINCY, ILL.

TuRBINE WAI&R WHEELS.

IaMVR LERERL h 0.,
MON ITOR INCUBATOR

Springfield, Ohio, U. 8. A.
Self Reznllst\ng stod M

Ca!
HONITOR INCUBATOR 0O,
'OL, OONN.

Buy’

The Best? 61 Rack STBEET, BRIST!

EXPERT MODEL MAKING. ™55

J.C. SEYL, Prop. Chicago Model Works, Chi o Ill. 179
¥i. Madison 86 Write for Catalogué of Model Supplies

98y USE BRINDSTONES?

If so, we can supply yon. All sizes
mounted and numn nted. always
kept in stoc , we make a
specialtyof selecting st.ones forall spe-
cial purposes. Ask for catal

The CLEVELAND STONE CO,
=>~=2d Floor, Wilshire, Cleveland, 0.

HAND BONE, SHELL AND
con" MILLSfor Poaltrymen.

rcular and testimonials Free.
WII.SON BROS., Easton, Pa.

HEELS. MODELS 8 EXPERIMENTAL WORK. SMALL BROWERY
OVELTIED B CTC. | NEW JORK STERCIL WORRE 100 NASSAU 87 N
CIDNSUI ’l‘A'l‘I()N

NSRS YN INVENTORS.

rimental work of every description. Automatic
ms.chlneﬁ designed and built. F‘ end for circular.
rooklyn, N. Y.

LTBY MFG. CO.,

llur New 50¢c, Telgghone

Entirely new sad original. © receivers
A ol this Outfit are so constructed that t.hey
y sooustie

whisper irper may bephmy hmd nsoo f. No wury
uired. Reoeiv: rubber,'¥ro

‘samé in form as ued on n(\nu lnl\nmsnu For
inside and all short lines this is better thln » 9100
for both 10~

tions for using. Sent by axpruss on receipt of 50.. or bymalil for 8e. extra.
R. H. INGERSOLL & BRO. 65 GORTLANDT ST.N. Y. CITY,

ELESSO
—)T BAYONNE

CONTRACTS WANTED.

To manufacture Hardware Specialties, Pat’d Novelties
and Sheet Metal Stamping. ng Mfg. Co., Racine,Wis.

BOYS! HAVE YOU A I'RIN’I‘ING PRE S?
You can make $10 weekly %)rlnt ng
Press, Ink, ’.l‘ype. 1.25 and Self lnklng
Press, $5. er presses 510, 515 $25. Cards
cards and
to becmne a

at whulesnle ample pac

cat. 'with directions_how &rﬁnm

for 3 2. stamps. W.C. Evans, 52 N. 9th 8
Philadelphia, Pa.

WOODEN TANKS.

For Railroads, Millsand Manufactories.
Builders of 8teel To wers and Tanks,
La. Red Cypress Wood Tanks a specialty.

W. E. CALDWELL CO.
217 E. Main Street, Loulsvllle. Ky.

SANITARY SOAP VASE

PREVENTS disease, waste, pllfer-
ing of soap, clogging of waste pi
stain of marble, uncleanly soaj h
Al-‘li‘olu)a each user fre dry
pur

T he OrPlu Cmm. Sanitary, and Saje

way to use st
Agents Wanted.
Sanitary Soap Vase Co.,
Aqueduct Bldg., ROCHESTER, N. Y.

FASTER THAN SHORTHAND!

Anderson’s Shorthand

W&D MOGEY.

CITY. N.J.

1t is a perfect substitute

for stenography, and has

already taken it place in

any of the largest es-

blishments in the coun-

try. You can learn at

home without a teacher; no knowledge of shorthand
necessary. Begin pmctxce NOW and you will be ready
for WORK next month. 8. G. K. Anderson, 50 Chestnut
8t., Newark, N. J. New York Office, 291 Broadway.

Boxof 50 Gigars

I8k 60LD FINISHED

Cut This Advertisement.
Ont and rend 1t to us with
your name and address,
and we will send to you
R by expreas for examina-

tion this genuine 18k gold

are yours, This s s special
offer to lntroducepe:ur
i) cigars,and only one watch
J and one box of cigars will
be sent to each person or-
derlnz at this price. The
watch is a beauty and
would cost yon In a retail
store twice as much anwe
offer the cigars aud watch
together for, Mention in your letter
whether you want gents’ or ladles®

watch and write Go-dnhu this will not appesr again.Address

THE NATIONAL MFG. & IMBORTING C
334" Dearborn Btroot, Chiceko 1 ™
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W overtisements.

ORDINARY RATES.
Inside Page. each insertion, « 73 centsa line
Back Page. ench insertion. « « $1.00 a line

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

I'be atove are charges per agate line—about eight
words per line. This notice shows the width of the line,
and is set in agate type. Fngravings may head adver-
tisements at the same rate per agate line, by measure-
ment, as the letter press Advertisements must be
received at Publication Office as early as Thursday
morning to appear in the following week’s issue.

Mistakes in Addition,
Office Headache,

and mistakes in carrying forward
don’t occur where the Compto-
f meterisused. It saves half the
time in doing the work and all
time looking for errors. Solves
with great rapidity and absolute
accuracy all arithmetical prob-
lems. Why don’t you getone t
Write for Pamphlet.

FELT & TARRASNT ‘I:HFG co.
KEUFFEL & ESSER CO. :2&nshees N.Y.

BRANCHES:
111 Madison St., Chicago. 708 Locust St., St. Louis.

Drawing llaterials

Esser’s Patent Pivot Joint Compasses, the acme of
perfection, superior to all other pivot joints. Handsome
twelve page pamphlet *“ How to Select Drawing Instru-
ments,” sent free on application.

Qhki=nlp, ’'~ djp~ and Stave Mill Machinery
‘ and Veneer Cutting.

Send for Cat. A.
Handle Machinery
for Turning Handles
for Brooms, Axes,
ete. Send for Cat. B.

Wood Pulp Ma-
chinery, Send for
Cat. C.

Trevor Mfg. Co.

Lockport, N. Y.

American_ 6 Typewriter

A standard made machine, capable of good, hard
service. Three thousand sold the}mst y ear.
Writes capitals and small letters (1) characters.
Has a cast iron base and top &)late, stee) working
arts, handsomely nickeled and enameled; in fact,
he h\ghest standard is maintained in its manu-
facture. E# Write for 1lustrated Catalogue.

American Typewriter Co., 267 Broadway, N.Y.

THE “CLIMAX"
Stereotyper and Moulding Press

combined, for making perfect Cellu-
loid Stereotypes to be used in
plaece of metal stereotypes. Also for
making Rubber Stamps. Should
be inuseinevery printing office.

See ScI. AM., Dec. 30, 1893. Send for
circular to

THE J. F. W. DORMAN CO.
217 E. German st,,

Baltimere, Md.

Rubber Stamps, Vulcanizers, -3tereo-
type Machinery and Supplies.

Scientific ook (Jatalogue
RECENTLY PUBLISHED.

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

MUNN & CO., Publishers SCIENTIFIC AMERICAN,

361 Broadway, New York.

Improved Gauge Lathe.

buys a beautiful little Canoe; or
a_Magnificent Pleasure Boat for
EF Send for th-page lus catalog.
J. H. RU HTUﬁ. CANTON, N.(?.

$125

> ADJUSTABLE HOLDERS
INCANDESCENT LAMPS.

HITE CO. WORCESTER,-
ND FOR CIRCULARS MASS

. The
American };
Bell Telephone
- Company,

125 Milk Street,
Boston, Mass.

e g s s LR A e

This Company owns Letters-
Patent No. 463,569, granted
to Emile Berliner Novem-
ber 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 Tele-
graph, which Patents cover
fundamental inventions and |
embrace all forms of micro- |
phone transmitters and of r
carbon telephones. i
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That you can run
yourself.

That is Clean
and Safe.

Send 10 cent stamp for Illustrated Catalogne of .

THE O

DO YOU WANT A LAUNCH P~

That requires
neither Licensed
Engineer nor
Pilot.

NLY NAPHTHA LAUNCH.

GAS ENGINE AND POWER COMPANY, 185th St., Morris Heights, New York City.

Bundy
Steam
Trap.

THousaNDS ARE!
Primer “ S” Free.

ARE YOU SAVING ONE DOLLAR A DAY

By Using ABUNDY RETURN STEAM TRAP? IF Not, WHY NoT?

A. A. GRIFFING IRON CO., New York.

Picyeles, Watches. Gurs, Vuggica, Harness,
Sewing Machi i =ulen, Tools
seulen of all vrl aned 1000 other articles
Lists tree. Cuicato Scark Uo., Chieago, 1.

Al 2 Pricg
PERFORATED
oo ESCRPTION.

:
CAICAGO. ILL.USA 284 PEARLSINY
ODAKS “
to $100.00.

The lightest and most practical cameras for hand
or tripod use. An illustrated manual, free with
every Kodak, tells how to develop and print the
pictures.

Eastman Kodak Company,

Send for Rochester,
Cata !ouge.g N. Y.
Say

MATEUR PHOTOGRAPHERS 3.

o The Best Blue Print Paper 1s our
118 FRENCH

SATIN JUNIOR.
_,___’)
Does allhab silver paper will. Unsurpassed for beauti-

4xb per Growa, 81.00
bxs8 (L 2.00
ful definition. Keeping qualities guaranteed for one
year. Money returned if not satisfactory. g% New Book
on Blue Printing, Sample, and Price List sent Free.
J. C. MILLEN, 923 Arch Street, PHILADELPHIA, PA.

A

’E‘HE NEWSPAPER AND THE ART

of Making It.—An address delivered at Cornell Univer-
sity, by Charles A. Dana, editor of the New York sSun.
Contained in SCIENTIFIC AMERICAN SUPPLEMENT, No.
995. Price 10 cents. To be had at this office and from
all newsdealers.

Ecoxour,

U'ses Gasoline INrect from Tank
Manufactured and Natural Gas
i You would be surprised at the
Number of Different Purposes,
inalmost everystateof the nion
it Power i Applicd to.

Printed matter, containing
— testimonials, by addressing

Charter Gas Engine Co.
P. 0. Box 148. Sterling, I,

Rewss wLiTT,
T.

SIMPL.UITT. SATET

WRITE FOR

ABEHTS"“"“" ron FINE TOOLS W tviRrsyop,

American Watch Tool Co.,

C.H.BESLY & CO.

CHICAGO, ILL.US.A.—

'MACHINISTS'
LATHE.

B Latest Im provements
New Styles.

CATALOGUE
"AND AGENCY.

A New Prices.
=>» Growing rapidly in
Send for Catalogue A. avor.

Waltham, Mass.

price.

agent hasn't it.

22 Ib. Scorcher,
23 Ib. Ladies’,

ICYGLES.

ARE THE HIGHEST OF ALL HIGH

GRADES.

Warranted superior to any Bicycle built in the world, regardless of
Do not be induced to pay more money for an inferior wheel,
Insist on having the Waverley.

Can be delivered from factory if

Catalogue **|"" Free by Mail.

$8s.
75-

INDIANA BICYCLE CO.,
Indianapolis, Ind., U. 8. A.

STERLING BICYCLES

Built like a Watch . . . .
. « . The STRONGEST, LIGHTEST, and
FASTEST Bicycles in the World . . . .
Elegant Cutalogue Free on request.
STERLING CYCLE WORKS,
236=240 Carroll Ave., D 1, CHICAGO.

HIGH-GRADE WHEEL » $45

One stlll better
for $65.

Both have wood
rims, pneumatic tires and
allthe 15495 latest improve-
ments. 22 to 28 lbs ; strong
Z and durable Every
- A heel Guaranteed to
perfect and as represented or mopey refunded
1lustrated and descriptive catulogm M.mailed free
MONTCOMERY WARD & €

0.
111 to 118 Michigan Ave., ch}

ICAago.

ICE-BOATS-THEIR CONSTRUCTIUN
and Management. With working drawings, details, and
directions in full. FKFour engravings, showing mode ot
conatruction. Views of the two fastest ice-sailing boats
used on the Hudson riverin winter. By H. A. Horsfail,
VM.E. Contained in SCIENTIFIC AMERICAN SUPPLE-
MENT, 1. The sume nurmuber also contains the rules and
regulations for the formation of ice-boat clubs, the sail-
ing and managernent of ice-boats. Price 10 cents.

Green Bone Cutter. ————

NOTHING ON EARTH wiLL MAKE HENS LAY AND
LiTTLE CHIcks GROW LIKE GREEN CUT BONE.
Warranted to double Egg Yield
and reduce Grain Bill One-balf.
Our Green Bone Cutters are the best on
earth, and the ONLY ones receiving
an. Award at the World's Fair.
8%~ Send for Catalogues and valuable

. article on Feed, free.
WEBSTER & HANNUM, 150 ALBANY ST., CAzENOVIA, N. Y.

- om0t O of
F"APPLY AT ONCE FOR
CATALOQUE or

The New Model

emington
“ lypewriter.

MATCHLESS CONSTRUCTION,
UNEQUALED DURABILITY,
, UNRIVALED SPEED.
Many Notable Improvements.
SEND FOR ILL_'U_m CATALOGUE.

WyckoFr, SEAMANs & BENEDICT,
327 BROADWAY, NEW YORK.

SAILING
YACHTS

LAUNCHES

RACINE‘BOAT-MFG-©-
-~ RACINE, Wis. U.S.A.,
; Upgélﬁﬂtﬂs. AND BUILDERS

AND WORHK GUARANTEED
IR

1% CATILOGEE M

THE ELECTRIC STORAGE BATTERY CO.

NLORIDE

TRADE MARK.

ARG

| THE ONLY STORAGE BATTERY IN USE IN CENTRAL
STATIONS OF AMERICAN MANUFACTURE.

Drexel Building, Philadelphia, Pa.

GUMULATOR.

REGISTERED SEPT. 11, 1884.
Electrical Storage Cells of any Desired Capacity.
8F Catalogues giving Capacities, Dimensions, Weights, Prices, etc., on application.

© 1895 SCIENTIFIC AMERICAN, INC.
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EHEIHES Boilers and Machine Tools.

y and Becond-hand. Send stamp for

“Machinery & Supplies.,” W. P. Davis, Rochester,
Emery Wheels, Grinding Ma-

M E RY. chines and Grinders’ Bupplies,

Quick process and large stock, When in a hurry,
buy of THE TANITE CO., NEW YORK CITY,
CINCINNATI, and STROUDSBURG, PA.
GAS AND

HICKS &Sot've ENGINE
The Long Sought

for Found at Last. | .
oreny Btk (g
crank.
for catal. and prices

Hicks Gas Engine Co.
Permanent Build’g,
CLEVELAND, O.

ELECTRO MOTOR. SIMPLE. HOW.TO

make. ByG. M. Hopkins.—DescriPtlon of asmall electro
motor devised and constructed with a8 view to assisting
amateurs to make a motor wnich might be driven with
advantage by a current derived from a battery, and
which would bave suticient power to operate a foot
lathe or any machine requiring not over one man power.
With 11 Aigures Contained in SCIKNTIFIC AMERICAN
SUPPLEMENT. No. 641. Price 10 cents. To be bad at
this ottice and from all cewsdealers.

Nine years with best results, is the
reason why the

ul-n CASOLINE

ENCINES

take the lead and have so
great a sale.
¥ Send for Catalogue.
P. F. OLDS & SON;,
Box 218, Laosing, Mich., U.5.A.

New
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& ESTABLISHED 1845.

The Most Popular Scientific Paper in the World
Only $3.00 a Year, Including Postage.
Weekly=--52 Numbers a Year.

This widely circulated and splendidly illustrated
paper is published weekly. Every number contains six:
teen pages of usefal information and a large number 01
original engravings of new inventions and discoveries
representing Engineering Works, Steam Machinery
New Inventions, Novelties in Mechanics, Manufactures,
Chemistry, Electricity,Telegraphy, Photograpby, Archi.
tecture, Agriculture, Horticulture, Natural History,
etc. Complete list of Patents each week.

Terms of Subscription.—One copy of the SCIEN-
TIFIC AMERICAN will be sent for one year - 52 numbers—
postage prepaid, to any subscriber in the United States,
Canada, or Mexico, on receipt of T'hree 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 envetopes, seeurely sealed, and correctly addressed,
seldom goes astray, but is at the sender’s risk. Address
all letters and make all orders, drafts, etc., payable to

MUNN & CO., 361 Broadway, New York.
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Seientitic Qmerican Supplement

This is a separate and distinct publication from THE
SCIENTIFIC AMERICAN, but i8 uniform therewith in
size, every number containing sixteen large pages full
of engravings, many of which are taken from foreign
papers and accompanied with translated descriptions.
THE SCIENTIFIC AMERICAN SUPPLEMENT is published
weekly, and includes a very wide range of contents. It
preserts the most recent papers by eminent writers in
all the principal departments of Science and the Useful
Arts, embracing Biology, Geology, Mineralogy, Natural
History, Geography, Archzology, Astronomy, Chemis-
try, Electricity, Light, Heat, Mechanical Engineering,
Steam and Railway Engineering Mining, Ship Building,
Marine Engineering, Photography, Technology. Manu-
facturing Industries, Sanitary Engineering, Agriculture,
Horticulture, Domestic Economy, Biography. Medicine,
etc. A vast amount of fresh and valuable information
obtainable in no other publication.

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

Price for the SUPPLEMENT, for the United States,
Canada, and Mexico. .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.
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ABuilding Ldition,

THE SCIENTIFIC AMERICAN ARCHITECTS’ AND
BUILDERS’ EDITION i8 issued monthly. $250 a year.
Single copies, 25 cents. Thirty-two large quarto pages,
forming a large and splendid Magazine of Architecture,
richly adorned with elegant plates in colors, and with
other fine engravings; illustrating the most interesting
examples of modern Architectural Construction and
allied subjects.

A special feature is the presentation in each number
of a variety ot 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 Plans,
Descriptions, Locations, Estimated Cost, etc.

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

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