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PRACTICAL WORK FOR THE WORLD’S FAIR,

The executive branch of the management of the
world’s fair to take place in Chicago in 1893 is now
practically complete, the site has been actually settled
upon, and the broad work of preliminary preparation
has been vigorously begun. The main site will be
Jackson Park, with the Midway Plaisance connect-
ing that park with Washington Park, and the Lake
Front Park, giving an almost unlimited amount of
space, easily accessible from every point. The build-
ing plans will be in a measure dependent upon the
systeimn of classification adopted, but engineers are now
making careful surveys of the site as preliminary to
the work of the architects. The committee on classifi-
catipn has completed a theoretical arrangement of
exhibits, according to which nine buildings will be re-
quired, but the committee on grounds and buildings
will decide as to the structures to be erected. It is ex-
pected that the national commission will be called to-
gether in Chicago about the middle of November to
pass on such plans and specifications as may be pre-
sented by the lllinois corporation, and if the commis-
sion decides that the buildings proposed are adequate,
it will make a report in accordance to the President.

The act of Congress under which the fair is to be
held in Chicago is practically inoperative until the
President ‘‘shall be notified by the commission that
provision has been made for grounds and buildings for
the uses provided for, and there has also been filed
with him by the Chicago corporation satisfactory proof
that a sum not less than $10,000,000 to be used and ex-
pended for the purposes of the exposition has in fact
been raised.” The first provision, it is promised, will
be met by the time of the next meeting of the commis-
sion in November, although it is not expected that the
final plans of the buildings will be determined upon at
so early a date. The architects, however, will have
enough data to enable them to provide structures giv-
ing sufficient space, and in about the shape needed,
leaving details to be filled in afterward. Astothefinan-
cial situation, it is stated that the directory has
raised five million dollars by popular subscription,
while the city of Chicago proposes to issue its bonds
for an equal amount, and when the national commis-
sion thus reports, with a general outline of plans and
specifications of the buildings, it is expected that the
President will issue a proclamation setting forth the
time at which the exposition will open and close. This
will be communicated to the representatives of foreign
nations, together with such regulations as may be
adopted, and an official invitation given to each coun-
try to take part in the exposition and send representa-

i tives thereto.

The Committee on Foreign Affairs for the World’s
Fair has held several meetings in New York City to
look over the ground and arrange for the most com-
plete variety of exhibits that it will be possible to get
together from foreign countries. Mr. William E.
Curtiss, of the State Department, with the indorsement
of Secretary Blaine, laid before the committee a plan
for a collective exhibit from the Latin-American coun-
tries, to include representations of life at the court of
Ferdinand and Isabella at the time of Columbus, with
an exact reproduction of the caravel in which Colum-
bus sailed, to be placed on Lake Michigan ; the equip-
ment and appearance of the expedition under Her-
nando Cortez, with representations of the city of
Mexicoand Mexican life under Montezuma ; similar
presentations as to life in Peru under its Incas, and ex-
hibits showing what has been discovered as to the
buried cities of Yucatan, in connection with the pres-
ent state of the leading industries in all the countries
south of us in the western hemisphere. Mr. Curtiss’
plan calls for the employment of many agents to ob-
tain the desired material, but it covers only a portion
of the field from which it is understood the committee
intend to seek interesting exhibits by means of the
work of its direct representatives, as appointments
with this view have already been made for Japan,
China, Egypt, Turkey, and other countries. Although
the commmencement of the work has been so long de-
layed, there now seems to be apparent on every hand
a disposition to do everything possible to assure the
greatness of theexhibition.
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DEFECTIVE NAVAL DESIGNING AND MATERIAL,

From the recent tests of armor plate at Annapolis it
would appear that British practice in war ship build-
ing is more expeditious than certain, their compound
armor plate having been fairly demolished by a gun
play that the French nickel-steel plate withstood, and
even the Creusot steel plate did not altogether suc-
cumb to. Thisis the material with which the newest
and most powerful of Britain’s ships are belted; still
more of it having been ordered for the eight costly
14,150 ton battle ships now building. Why was not its
insufficiency long since discovered ? or, being so
discovered—for it is hard to believe that such
skillful gun makers, such ecunning metal workers as
the English were not informed—why was not its
use discontinued, and a search for something better
instituted ? Perhaps red tape and the circumlocu-
tion office—always formidable obstacles in the way of

© 1890 SCIENTIFIC AMERICAN, INC.

reformm—interposed; perhaps it was official negligence
or something worse. In any case there is a lesson for
us which should not go unheeded.

Armor plating is by no means the only department
of British war ship building which has given proof of
demoralization. Overweighted ehips, unstable bat-
teries, cumbersome and uncertain machinery, these,
too, have resulted from much of the designing, and
we dobut quote the British eritic insaying that such
errors of construction have rendered an important
part of the British fleet fairly impotent, the larger
craft, as is demonstrated at each suceeeding practice
maneuver, exhibiting large capacity for consuming
coals with small eapacity for ecarrying them.

The light ships, too, the unarmored or partly ar-
mored cruisers, have been shown to be of incorrect di-
mensions, ‘‘too short and too broad for speed,” we
quote an English naval authority, ‘‘ and lacking in coal
capacity, too deeply immersed for safety and comfort
of crews.”

‘We had proof of this recently, in the case of our own
Baltimore, for the designs of which a former Secretary
of the Navy paid the British a large sum of money.
The Baltimore recently averaged seven knots an hour,
not much more than half thespeed of a quick-heeled
sailing craft with a fair wind, on a voyage to Stock-
holm, Sweden; and, while one apologist may allege
that she had orders to go ** slow,” and another that
this snail-like pace was owing to foul bottom and lack
of sheathing, it may be averred without the fear of
contradiction that she has not done anything since
her trial trip to indicate a ecapability to fulfill her
mission in time of war.

Evidence accumulates of the danger of following
British criteria too closely, for while British designers
have, with commendable zeal, pushed investigations
in various directions and followed promising theories
to their conclusion, they would seem not yet to have
hit upon a design for a battle ship which so far as has
been publicly demonstrated possesses all the elements
necessary to effectiveness, to wit: buoyancy, coal ca-
pacity, invulnerability, steadiness.

We have their own word for this, with a deal of prac-
tical demonstration to sustain the assertion. The latest
British authority to speak on the subject, Admiral Sir
Thomas Symonds, has been incited by the recent tests
of armor plates at Annapolis to send a circular letter
to the English press summing up the present condi-
tion of British war ship designing and furnishing. He
says : *“ Whether we regard our guns, our ships or our
armor, the same lack of a wise and definite policy is
evident. Our gunsare admitted to be lacking in en-
durance, our compound armor has been proved to be
incomparable with French nickel-steel, the bad system
of our heavy guns and unsuitable mounting has im-
mersed our battle shipsso deeply as to necessitate their
central body—in which the large quick-firing guns are
placed—being left without armor, and consequently ex-
posed with their crews to being swept away by shell fire.
This overweighting, besides endangering the ship, a
ship originally designed with far too low a freeboard, re-
duces toan absurd extent her coal capacity.” Sum-
ming up, the British complaint is that their heavy
ships menace their own crews while not having suffi-
cient coal capacity to reach an enemy, their lighter
ships having armor that won’t protect, and speed that
won’t overtake.

As to our own navy, we have, as yet, succeeded in
building a fleet of ‘‘ commerce destroyers” which are
not fast enough to overhaul the commerce they would
destroy. Will the big battle ships now projected be
able to resist the elements as well as the enemy ?

B SRS ST~
New Steamer for the Coast Trade,

There was launched on the 1st of October, from the
shipyard of Williamm Cramp & Sons, the largest vessel
ever built in the United States, with one exception.
This vessel is named El Sol, and is owned by the
Pacific Improvement Company and intended for ser-
vice between New York and New Orleans. She is 400
feet long, 48 feet beam, and 3334 feet deep, and hasa
tonnage of 4,300. She will be run as a freight boat ex-
clusively, no accommodations being provided for pas-
sengers.

She is fitted out with steam steering gear, steam
windlass and capstan, and all the other modern im-
provements incident to a first class freight steamer.
She will carry four steel masts and be schooner rigged.
The vessel will be supplied with triple expansion sur-
face condensing engines, with high pressure eylinders
32 inches in diameter, intermediate 52 inches, and low
pressure 84 inches, with 54 inch stroke, with a working
pressure of 160 pounds. She has three double ended
eylindrical steel boilers, each 13 feet 10 inches in
diameter and 20 feet 6 inches long, each weighing
about 58 tons. The machinery will develop 8,500 horse
power, and the vessel is expected to attain a speed of
1414 knots an hour.
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BLACKENING the nose and cheeks under the eyes has
been found an effectual preventive of snow blindness,
or the injurious effect of the glare from illuminated
snOw upon eyes unaccustomed to it.
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THE EUCALYPTUS,
BY NICOLAS PIKE.

As we have ail climates in our great country, and
means and ability to utilize them, it behooves us to in-
troduce from every quarter of the glcbe products that
may eventually benefit us; especially anything that
can assist us in the great problem of purifying our at-
mosphere, in view of the vast hordes flocking to our
shores. We have extensive tracts,now in their primi-
tive barren wastes or swamps, that will very soon have
to be reclaimed for occupation. Therefore, I wish to
speak of trees, of course generally known by naime, but
not familiar to the public at large for their valuable
properties. They could be imported and planted by
thousands, to advantage in the near future, not only
as a sanitary measure, but for industrial and commer-
cial profit also.

To digress for a moment from my subject, I would
call attention to the progress made in the last half
century by scientific research in every branch of every
profession. Especially is a change noticeable in medi-
cine and surgery. In the latter, so marvelous have
been the discoveries, and such delicate operations are
daily performed with almost miraculous skill, that it
really seems as if very soon there would be few ills the
body is liable to that the surgeon’s knife cannot reach.

In medicine, too, how the developments of Hahne-
mann’s theories have proved we canget well without
being dosed, and bled, and blistered in a way that no
respectable owner would treat a horse or dog nowa-
days. In physie, however, there is much to be learned,
and peculiarly is this true in regard to malarial
troubles. There are plenty of theories and so-called
remedies, but asin many other diseases, ¢ffects are only
too often ministered to, and the cause ignored, yet few
ills in the aggregate give more suffering than malaria.

In most diseases fever acts a prominent part, and if
careful statistics could be made of the actual exciting
cause, no matter what form the effects take, in more|
than half malaria would be found ; perhaps inhaled
from sewers, foul odors and gases, marshes, ete., but
still in the blood. Surely then any remedy that could
purify our surroundings should be heartily welcomed.

To return to the subject of thisarticle, I believe that
in the trees of the eucalyptus family a relief may be
found for the malaria so prevalent in some parts of
every State in the Union. Australia is the principal
home of the eucalyptus, where it forms 90 per cent of
the forest trees. All have guimnmy secretions, and from
the varied tints of the foliage go by the local names of
blue, red or white gum trees. From the peculiar bark
of many they are also called ‘‘stringy bark trees.” To
us moderns, our knowledge of them only extends to
the discovery of New Holland, the former name of the
great fifth continent, but geologists give them a very
respectable antiquity, as they are said to have had
representatives in early Eocene times.

Nearly all the eucalypti grow very tall, some of them
rivaling our giant Sequoia Wellingtonia in height. An
English naturalist measured one 400 ft. high, and four
men on horseback could stand in a cavityof the trunk.
One of the E. amygdolina that had fallen in a moun-
tain gorge was 420 ft. long, with circumference in pro-
portion, and some in the Yarra district are over 500 ft.

There are more than one hundred specimens of
eucalyptus, but I will only mention a few of the most
important and useful. Very many have long attracted
notice from their valuable properties, and they ought
to be better known here. Their flowers are apetalous,
but have masses of stamens like the myrtle. The bud
has an operculate calyx, formed by several jointed
leaves, united throughout, and separating at the arti-
culation in the shape of a lid which flies off when the
flower expands.

The E. oleosa or piperita has the smell and qualities
of the famous cajepute (Melaleuca minor), so well
known in India for the cure of rheumatic affections.
The wood is extensively used for fuel and the bark for
paper making. It does not grow to the great height
of some species, but covers large tracts of ground, the
roots running horizontally over the surface.

From the E. mannifera exudes in the dry season a
saccharine, mucous substance resembling manna in
action and appearance, but less nauseous. E. gunnii
furnishes a copious supply of a cool, refreshing, slightly
aperient liquid, which ferments and acquires the pro-
perties of beer. The giant eucalyptus is sought for its
beautifully veined wood, and is called the mahogany
of Australia. The E. resinifera has pendent branches
resembling a willow. The bark is very thick, and is
taken off in sheets as a covering for the houses of the
natives, and it yields also a kind of gum kinosold in
the medicine bazars of India from its use in diarrhea.

From the last two mentioned an abundant juice
flows of ared color, containing considerable gum and
tannin, and a single tree will often yield 60 gallons.
All the above are valuable, but none to such an extent
as the E. globulus.

It has strong roots and smooth bark, and the bluish
leaves give it the name of blue gum tree. Every part
of it exhales a powerful, balsamic odor, and the leaves
and seeds when crushed smell like tobacco. Bees are

strongly attracted to this tree, and nests yielding
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abundant honey are often found in it. The wood is
very hard and heavy and greatly used for building and
naval purposes. It is of a fine red color, and very
durable, as neither air nor water acts on it, and insects
do not attack it. It is especially sought for in the con-
struction of railways.

Many species of eucalyptus have the properties of
cinchona in their leaves and bark, but none equal to
the globulus, which has them more abundantly than
the Brazilian tree. Van Vauquelin obtained by ana-
lysis an essential oil containing eucalyptal camphor
closely resembling the resin of cinchona. This extract
yielded a substance capable of neutralizing the strong-
est acids, and forming erystalline salts. The sulphate
crystallizes in star-shaped crystals like sulphate of
quinine or cinchona. The narrow leaves of the tree
are principally used, dried and powdered, and strong
tinctures are made from them. The bark also pro-
duces favorable results. So efficacious are prepara-
tions from this tree in marsh and other feversthat it is
known as ‘‘ the fever tree.” The medicine hasa warm,
aromatic, bitter taste, and is invaluable in exciting
the flow of saliva. It lowers arterial tension, and is
useful in hysteria, cerebral anemia, etc. When the
leaves are smoked, they relieve asthma, bronchitis and
whooping ecough, and have also been employed instead
of lint for wounds.

‘When properly administered, it will certainly eradi-
cate all poisonous matter from the system, and cure
malarial fevers, where quinine utterly fails to do
more than temporarily arrest them. The preparations
from the eucalyptus have a great advantage over those
of quinine. When excessive or constant doses of the
latter are taken, they will often establish some local
disease, and I am not surprised at seeing so many suf-
ferers from malaria when I think of the quantities swal-
lowed. In some malarial districts I have seen quinine
pills taken with every meal for weeks together. The
alimentary canal becomes disordered, nausea and con-
stipation ensue, and a febrile state is set up, with ex-
citement of the whole vascular system. The cerebral
and spinal organs become deranged, throbbing head-
aches and giddiness often occur, sight and hearing are
weakened, and the spleensensibly affected. The joints,
especially the wrists and ankles, suffer, and when
diarrhea or dysentery follows, it is very difficult to
cure. In fact, unless administered by a skillful physi-
cian, quinine is a dangerous drug, and I have known
many fatal cases from its misuse.

Now, the eucalyptus has almost the reverse effect of
all this; has none of the ringing of the ears and
troubles caused by quinine, and prevents all stomach
complications. A well known Brooklyn doctor as-
sured me it was the finest medicine known for that
terrible Bright’s disease, and I feelsure, if fresh powder
enuld be procured, it would be of incalculable benefit to
the vietims of malaria. I think I have said enough of
its varied uses, and will now show the good it has done
elsewhere, and there is no reason why we could not
haveall the benefits to be derived from it in our own
country.

Up to 1870 one of the most fever-stricken countries of
the world was the Maremma, the Roman Campagna,
where the neglect of ages had allowed stagnant
marshes to form in what was once a well populated,
healthy district, till it could only be inhabited a small
part of the year. At that time large plantations of the
eucalyptus were made, and the Trappists have a large
establishment there where theylive all the year round,
fever being almost eradicated. They use the wood for
their buildings, and sayitis the best and strongest they
can procure. In Nice, Mentone, Corsica, the South of
France, Egypt, Sierra Leone, Natal, Tahiti, etc., where
they have been extensively planted, fevers are fast dis-
appearing. Over a million trees have been planted in
Algeria, and their sanitary influence has been most
marked. Wherever they have been planted in com-
pact masses, there intermittent fevers are greatly
diminished and much marshy land reclaimed. They
have been very largely cultivated in some districts in
India, and theinspector of forests writes that, irrespec-
tive of their salubrity, the wood is very valuable, and
at ten years old a tree is worth £20. In California the
eucalyptus has been planted with the object of lessen-
ing droughts along the line of the Central Pacific Rail-
way.

All these places were more or less deadly from the
miasma engendered by festering marshes and other
causes. Now life is not only bearable, but enjoyable,
from a very simple source—the taking advantage of
one of nature’s own cures. By planting these treesin
numberstheir roots have drained the soil, and by some
elaborate process have absorbed the contagious efflu-
via, and the leaves give out the balsamic odors so
healthful to breathe.

The peculiar region of these trees is the temperate
part of Australia and Van Dieman’s Land. They thrive
in a mean temperature of 59° to 72°, but I think they
will grow in 45° to 50°. Of course this prevents them
becoming hardy denizens of our Northern States. They
will, however, suit admirably our Southern ones, es-
pecially in sandy soils near the sea. They grow easily
from seed, and are of very rapid growth, and if the

© 1890 SCIENTIFIC AMERICAN, INC.

273

various kinds are planted out unsparingly, they might
become large factors in the new industries that
would spring from their cultivation, and our vast
waste marsh lands would be utilized as well as ren-
dered salubrious for occupation.

Though our northern climate forbids this cultureout.
of doors, there are plenty of ways and means by which
the eucalyptus can be made available even here. First
of all, I would say a word to the florists so widely
spread over our country now. The peculiar conditions
of temperature, etc., of their hot and green houses
render all who work in them very liable to malaria.
To them it would be an easy matter to grow a plant in
every house which could be checked back to keep it
within bounds, and the sanitary state of their premises
would soon change. It would be well to sow the seeds
of the E. globulus largely for distribution. Every
railway depot, hotel, or any other building where
many people congregate could use this plant advan-
tageously. Especially is it advisable, as persons are
constantly eoming and going, who are filled with
malarial and other germs from various infected locali-
ties. The powerful germ-destroying odor of the plant
would killany floating in the atmosphereand help the
sufferers too.

There are few schools that cannot spare a window on
each floor for a plant in the winter months to be put
out in a tub, in summer in the playground. Every
hospital has wide, windowed corridors, and it would
pay to have a well kept eucalyptus in each one. Even
mansions that can boast of spacious staircases and
halls might spare a niche for a blue gum, as it can be
constantly checked in its too liberal growth. It can
be put out as ahandsome ornament to the grounds in
summer, and new ones reared for the house every
year.

The seeds are very easily raised, but it would be bet-
ter to procure plants about a foot high from the florist.
The rapid growth of this tree is something abnormal in
vegetable life. I planted some once, and although I
headed them well back when three or four feet high, in
one year they were above the roof of a one story house.
Of course nct here in the North. I have grown all
three of the gums, blue, red, and white, and when
young they are very pretty, especially the red gum.
The plants must be constantly nipped back to make
them strong and stocky, and be grown in good soil
with considerable sand in it, and kept well watered.
The whole plant gives out the peculiar odor, but it is
not unpleasant.

I trust my suggestions may be taken up in various
quarters, and that I may live to see the eucalyptus
flourishing everywhere it is possible forit to thrivein
this country.
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A Successful Wrecking Job.

The Magnetic was sank last May in forty feet of
water, four miles above the entrance to the canal. The
Continental, which was in tow of the Magnetie, caught
fire in the wheel house, her steering gear got out of
order, her signal cords were burned, and before she
could be got under control, struck the Magnetic amid-
ships and caused her to go down. James Murphy &
Co., of Port Huron, took the contract of raising the
sunken vessel. They commenced the task about two
months ago. The means adopted in the work were
novel and most suceessful, and mark a new era in the
wrecking history of the lakes. Six pontoons were
placed under the stern of the vessel and hLer bilges
were loaded down. She was made as near airtight as
possible, and pumps were placed in position. When
everything was ready, the pumps were started, and as
fast as the water was drawn out air was forced in, in
order to keep her from collapsing. After working in
this manner for a while, her stern gradually rose un-
til it was forty feetin the air. Then a tug on either end
slowly'towed her to the shore as the water was pumped
out. She now lies on the bottom in fifteen feet of
water. She was pumped entirely dry, and was then
found to be leaking slightly- She is but little damaged,
except where she was struck by her consort, and this
injury, it is thought, can be fixed at a cost not exceed-
ing $1,000. She was loaded with 1,950 tons of ore, which
has not been disturbed. She will be towed to Cleve-
land with the ore in a few days. This is the first feat
of the kind ever attempted, and Captain James Mur-
phy, who was personally in charge, deserves great
credit for the skillful completion of the undertaking.—
Marine Record.

——————- - —

Electrical Insulation.

Mr. A. C. Robbins says : There is great need of im-
provements in insulating material. An insulation for
wires is needed that will be cheap, light, flexible, and
durable ; one that dampness will not decay, nor the
heat of an electric arc dissolve or burn. A fire-extin-
guishing liquid is also to be desired which will be a
non-conductor of electricity. When these have been
obtained, and not until then, can the large telegraph
offices be absolutely assured of protection from fire.
The one who succeeds in obtaining these results will, I
am sure, be richly rewarded for his trouble.



274

Scientific Jmevicaw,

[NovEMBER 1, 18g0.

-

Cracked Tce for Invalids.

One more thing there is that nurses apparently do
not know, and that is the value of cracked ice in cases
where a prolonged drink of any fluid is next to an im-
possibility. Finely cracked ice, administered in a tea-
spoonful of champagne or brandy, has been the rally-
ing point for many a sinking patient. Or theice alone,
finely crushed so that it simply melts away in the
mouth, trickling down the throat rather than being
swallowed as a draught, is a most useful stimulant.
The writer in the Philadelphia Ledger will never for-

mulus of ice upon the nerves of the mouth and tongue,
and not the flooding by water of the feeble throat and
stomach. Did not one ingenious nurse, at the time a
matron, in the University Hospital, some years ago,
actually feed a patient, who revolted at the mere
thought of food and was starving in his exhaustion, by
deftly sprinkling pounded ice over the bits of broiled
chickenliver that she had prepared to tempt his taste ?

It was the novelty and the sparkling ice that carried
the day. The man tasted, enjoyed, and ate it all. Each
country adds its contribution—according to climate

QN WH‘IM‘ “‘1

get the look of amazement in Alice Fisher’s face when
she was shown the ice-shaving machine at the Penn-
sylvania Hospital soon after her arrival there, and when
an informal visit to that good old hospital gave an op-
portunity for conference over many points in nursing.

That ice should ever be needed in such quantities
and portions as to require a machine forshaving it was
indeed a novelty to her. In common with her country-
men generally she had the true English horror of ice
water, but the use of ice itself is a quite different mat-
ter from delnging the stomach with a cold fluid. The
melted ice is not of the ice water temperature when it
is swallowed. People who take cracked ice get the sti-

A FORTY-TON WHARF CRANE.

‘We giveengravings of a wharf erane recently erected
at Messrs. William Allen & Co.’s works, Sunderland,
used chiefly for lifting marine engines and boilers in
or out of ships. We are indebted to Engineering for
our illustrations and the following particulars :

The foundations, mainly of concrete. are 22 ft. square
on plan, and about 30 ft. deep from the surface of the
wharf. Nearly 850 tons of material were used in their
formation. In this mass there is a central well lined
with cast iron, the lower bed plate, with a socket for

IMPROVED FORTY-TON WHARF CRANE

and physical peculiarities—to the seience of nursing. 1t
has been said that no one in England can imagine the
depths of weakness into which American patients may
suddenly go and may be pulled up and out of, because
the English climate is not so exhausting in its demands.
The uses of cracked ice in cholera cases are familiar to
some. It is possible that with hot water bags at the
feet, hot mush poultices on the stomach, and a con-
stant diet of eracked ice, no further treatment might
be needed to complete a cure. Nursing skill counts for
much, and every woman should have as much know-
ledze of it as will be sufficient to keep patients from
sliding down hill until the proper officials arrive.

© 1890 SCIENTIFIC AMERICAN, INC.

the crane footstep, forming the bottom of this well at
about 21 ft. from the level of the wharf.

The jib is of hollow box section, made entirely of
best mild steel plates and angles, tapering from the
footstep upward to the wharf level, where it attains
its maximum section, and gradually tapering away
acain to the upper end, where the lifting sheaves are
placed. The load swings in a radius of 83 ft. 6 in., and
the lifting hook can rise 40 ft. clear of wharf. The
crane is nominally for thirty tons, and with this load
suspended the greatest tensile stress on the jib is 4:39
tons per square inch of material in the section, and the
greatest compressive stress 3:09 tons. When officially
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tested a load of forty tons was used, and this was
raised, lowered, and slewed with the greatest of ease.
The steel wire rope is made up of six strauds, each con-
taining thirty-seven wires, the diameter of the rope
being 13§ in. and the calcalated breaking stress 54
tons. In actual use the stress on the rope is only one-
fourth of the load being lifted.

The engine cylinders, the position of which is shown
in Fig. 1, are 7in. bore and 10 in. stroke. Spence’s
patent reversing motion is used. When the crauk-
shaft runs at 200 revolutions per minute, loads up to
7 tons can be raised at a speed of 13 ft. per minute,
and heavier loads at 4 ft.

per minute. The brake fo
has full control of the :
heaviest loads, and can be o
worked either by hand o
lever or screw. The latter -

enables the attendant to
keep the load suspended
for any length of time,
without interfering with
the engines working for
slewing.

The slewing is effected,
as shown in Fig. 2, by a
train of gearing from the
crankshaft, and a pinion
on a vertical shaft working
into the circular rack tixed
on the foundations at the

this is that we are cast upon, the observations that he
would be enabled to make ot atmospherie, electrical,
and ocean currents, of the behavior of ice at the
glacier ‘* toes,” of the flora, fauna, and marine life of
that region, of the geology and mineralogy ot the
shores, might prove to be of economic worth.—B7rook-
lyn Eagle.
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Sale of Hiorse Flesh in Paris.

Just twenty-four years ago the first horse butcher in

Paris opened his shop. Siuce then there have been

started nearly 140 horse flesh shops in the department
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level of the wharf. The
makers of the crane are
Messrs. Davis & Priwrose,

Leith, Edinburgh.
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A New Plan for Green-
land Exploration.
Lieut. R. E. Peary, of the
United States Navy, has a
plan for completing the
survey of Greenland that
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made in sections, to be conveniently removed to enable
the operator to clean the flues when necessary, and the
top of this space is covered by a ring with a series of
elongated openings communicating with the interior
of a bonnet on top of the boiler. The apertures in the
ring increase in size with their distance from the smoke
flue, in order to equalize the draught. From one side of
the bonnet leads the smoke flue, provided with the
usual damper automatically operated by the damper-
regulating device. The feed channels from the furnace
doors pass through the water space, anu are downward-
ly inclined, for the ready introduction of the fuel above
the grate bars, and hand
holes are arranged near
the bottom of the boiler to
facilitate the removal of
any sediment which may
be deposited there.

—_—
Testing Qualities in
Paper.

The absolute strength of
paper is measured by its
resistance to tearing. In
machine-made paper the
strength and stretching
power vary according as
the force acts lengthwise
or across; in hand-made
paper there is little differ-
ence. In the former the
difference is in the pro-
portion of 2 : 8, according
to the direction of the
tearing forece. The stretch-
ing power acts inversely
to the strength, <. e, is
greater across than length-
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is different from any un-

dertaken before, and he

firmly believes in its feasi-

bility, as he had the initia-

tory experience of a two hundred mile walk over the ice
cap of that far, mysterious land four years ago. The
scheme he proposes is to sail as far up the west coast of
Greenland as possible in a ship, and start thence on
foot, walking near the edge of the ice cap until he
reaches the farthest point north. Thence he can go
down the eastern coast—if supplies and enthusiasm
hold out—until he reaches Cape Bismarck, which stands
at the northmost limit of exploration on that side, as
Cape Washington does on the other. From that point
he can cut westward across the continent, as Nansen did
recently, and reach his starting place, where his ship
would be waiting. The whole of Greenland, except a
strip of a few miles along the coast, is covered withice,
not a mere sheet, such as we find on high peaks or on
the ground in winter, but an enormous bulk a thou-
sand feet thick, under which elevations greater than
those of the White Mountains are entirely buried.
The glaciers that push from its edge descend to the
sea through gaps in the bordering mountains, and the
tides detach fromn their front the icebergs that comne
south in the Arctic current. The edge of this ice cap
is cracked and seamed with dangerous crevasses, like
those in the Alpine and American glaciers, but on the
higher ice, just within this edge, it is as firmi as marble
and stretches to the horizon, a white prairie, dazzling
in full day and reflecting rose, pink, violet and orange
when the sun is low at night. There are occasional
uollows filled with drifts and slush, but these Lieuten-
ant Peary crossed on snow shoes on his former journey,
while for a part of the distance he wore Norwegian
skees—long, wooden ice shoes. His provisions he and
his companion bore on a light, strong sledge that also
served to carry them down slopes with the speed of a
toboggan and that went briskly before the wind on
level surfaces, with the aid of a small sail. So equipped
this courageous explorer would undertake a survey of
northern Greenland. It is easy and perhaps natural
to deery such experiments as Lieutenant Peary hopes
to undertake, on the score of inutility, but results are
better than forecast as a criterion of usefulness. 1t is
an age of truth seeking and of some truth getting, and
no fact, however remote it may appear fromn daily ex-
perience, or how trivial in its human relations, is value-
less. The restless aectivity of nineteenth century ex-
plorers is balked by nothing, and if this officer does
not determine the coast line of northern Greenland,
the risk and the honor may beassuwed by a represent-
ative of some cother nation. America, with Lieuten-
ants Greely and Lockwood as its deputies, has ** broken
the record” thus far, and Lieutenant Peary wishes to
complete it. The plan he proposes is not only cheaper,
more direct and more feasible than that of his prede-
cessors, but it is safer, and it exposes no large body
of wmen to peril. His mapping of the coast line would
appease the hunger for geographical kuowledge that
dictates the resolve of men to find what sort of world

wise.

In order to test the re-
sistance of paper to the
most varied mechanical
wear, it is crumpled and
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IMPROVED FORTY-TON WHARF CRANE.

of the Seine, and at the present time about 20,000
horses are killed every year in Paris for human food.
In Paris the price of the meat is less than half that of
ordinary butcher’s meat. Berlin is following the ex-'
ample of Paris. i

A STEAM OR HOT WATER HEATING BOILER.

The illustration represents a boiler of simple con-
struction which can be used for high or low pressure
steam, or as a hot water boiler for heating buildings,
ete. It has been patented by Mr. Joseph Bromich, of

BROMICH’S IMPROVED BOILER.

Topeka, Kansas. The fire-box and combustion cham-
ber are made in two parts, as two cones, fitted together
at their bases, and are entirely surrounded by the
boiler proper. From the upper part of the combus-
tion chamber upwardly inclined tubes lead through
the water space and the shell of the boiler into an an-
nular space, formed by a shell secured to the outside
of the boiler. This shell, forming the smoke space, is

© 1890 SCIENTIFIC AMERICAN, INC.

kneaded between the

hands. After such treat-

ment a weak paper will be
full of holes, a strong paper will assume a leathery tex-
ture. The test also gives a rough insight into the
composition of a paper, much dust showing the pre-
sence of earthy impurities, while breaking up of
paper shows overbleaching.

The thickness of a paper is ascertained either by
measuring the thickness of a certain number of sheets,
or by taking that of a single sheet by means of a mi-
crometer, where the paper is placed between two rules,
one fixed and the other movable, acting as a pointer
showing the thickness of the paper on a dial.

Over three per cent of ash showsthe presence of clay,
kaolin, heavy spar, gypsum, etc.

Microscopical investigation of paper aims at deter-
mining the kind and quality of paper. For this a mag-
nifying power of 150 to 300 diameters suffices, when, by
coloring the paper with a solution of iodine, a yellow
coloration shows the presence of wood fiber, a brown
coloration that of linen, cotton, or flax, and no colora-
tion that of cellulose.

The (determination of the kind and quality of size
may be made by boiling in distilled water and adding
a concentrated solution of tannic acid, when a floccu-
lent precipitate shows the presence of animal size ; and
by heating in absolute alecohol and adding distilled
water, when a precipitate shows the presence of vege-
table size.—Paper M ill.
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Good Pavements are Cheapest.

Qur city fathers might study very profitably a report
by Consul Sherman, located at Liverpool. Eugland.
on the pavements, tramways, sewers, and artisans’
dwellings of that city, published in the last number of
‘* Consular Reports.” The Corporation of Liverpool,
he says, has adopted the policy of constructing its pub-
lic works in the best possible manner, and in this way
has succeeded in reducing the cost of maintenance to a
minimum. Since 1872 only impervious pavements have
been laid, and Liverpool has now 250 miles of the best
paved streets in the world. The wisdom of this is not
only seen in the reduced death rate, which has declined
from 272 per thousand in 1880 to 203 in 1888, but iu
the reduced cost of maintenance of the streets. In
1879 the estimated expenditure of the cost of keeping
226 miles of streets in repair was $136,080 ; in 1889 the
estimated expense for the same was ouly $40,824 for 250
miles of pavement. Permission, he says, is never given
for private parties to cut through the pavement of any
street for any purpose. When such work is necessary,
the corporation will do it in its own thorough way, and
the interested parties must pay the entire cost. All
the street railway tracks are laid and owned and kept
in repair by the city, and the company using them
pays an annualrental of 10 per cent on their cost. Aec-
companying this report are the specifications under
which the streets are paved and the sewers built, which
show that most thorough work is required.
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Overlaying.

This is the problem in all press-rooms where speed is
the great desideratum. Indeed, in our get-up-and-get
era, speed is such a leading point that how to make
ready in the shortest time may be said to be the one
great question in all our press-rooms. Many conflicting
theories have found advocates. ‘‘ Paste as you go” is
the one that has been most generally adopted, where
the very highest class of work was not called for.
Wherever the high grade, or art finish, was wanted,
resort has been always had to what is known as the
‘*overlay ” system ; in other words, to the plan of mak-
ing special overlays apart from the form and sheet, and
pasting them in place on the printed tympan sheet.

While the special overlay system has always won the
prize for fine work on cuts, ete., yet, with the vast in-
crease of cut work in our day, and the prospect of still
greater volume, the time spent in overlaying cuts be-
comes a very serious item of expense, and eyes and
brains are cast about to find a speedier system that
will produce as good results.

Many years ago, a very clever French Canadian—a
genuine artist in his way—stumbled upon a method of
using a thin, gummy paste in such a way as to repre-
sent the layers of paper that pressinen employ in mak-
ing overlays. His recipe for preparing that paste was
his own. With it, and his artistic taste in manipulat-
ing and spreading it, he produced wonderful results in
an incredibly short timne, distancingall his fellow work-
men both in speed and quality. Efforts to obtain his
secret failed. Even his feeder, who to some extent was
in his confidence, and who is still working on presses in
this city, does not know the composition of that paste.
But it did its work, and well. After five, ten, fifteen,
or twenty thousand impressions, it remained the same
elastic yet firm coating that had been put on with
brush or finger as the case might be ; and the impres-
sions taken were as fine and delicate as the most labor-
ed overlay worked out with paper.

Innumerable experiments have been made in this
country to imitate the high results in finish and time
which our friend, the ‘‘Canuck,” accomplished, but
thus far they have been measurably unsuccessful. The
nearest to winning has been a preparation, or paint, in
which liquid rubber or caoutchouc was a prominent in-
gredient. But even this, fine, delicate, and elastic as
it was, left something to be desired, and thus failed to
match the exquisite effects of the paper overlays; al-
though on ordinary work it was a surprising time-
saver, as, being put on with a brush wherever needed,
it could be applied in any thickness or in as many lay-
ers as were required, saving most of the tiine spent in
the innumerable cut-outs and layer on layer of past-
ings of the other method.

The *‘paint” idea has gone across the ocean and
found recent adopters in Great Britain. Critical ex-
amination of eut-work that comes to us from there,
and which was produced by the paint method (though
without the caoutchouc ingredient, we are certain),
convinces us that they are behind us, even in this.
There is an immature, unfinished look about their cuts
that shows the pressmen were in too great a hurry, or
their ‘“ paint” was too coarse or too soft for its work;
or else the pressman had not an artistic sense of the
true values in the pictures.

There is little doubt that, with the enormous increase
that is coming in fine illustrated work, the old method
of overlaying with pasted paper will have togo, and
be displaced by some method that will combine speed
with finish. The ‘‘paint?” principle looks like the
thing ; but the true ingredients have not yet been
found. Besides, for the very highest work, it will re-
quire a genuine artist to apply it. Here is a field for
study and experiment open to the pushing young press-
men of America. Those who get first on the ground
will pick up the gold. It is a fair field for discovery.—
American Art Printer.

Distance

The Telephone.

Ithaca and New Haven are now connected, and Mr.
A. S. Hibbard has in mind a novel test exhibit for this
winter. He will try to have the Cornell and Yale glee
clubs give simultaneous concerts in Ithaca and New
Haven. The two concert halls will be connected by
telephone, and then the Yale club will sing, and both
the Ithaca and New Haven audiences will hear the
music simultaneously. Then the Cornell club will
sing in Ithaca, and the New Haven audience will hear
it as well as the one 400 miles away when the singing
is taking place. Spice would be added to the enter-
tainment if a joint debate between the Yale and Cor-
nell navies could be arranged on the Yale-Cornell boat-
ing difficulties.

Mr. Hibbard, at his home in Morristown, received
reports by telephone from New London during the last
Yale-Harvard race. For the benefit of his guests he
rigged up a couple of tin shells, each with its eight
oarsmen, and by changing the relative positions of the
boats at each report he kept his friends in high excite-
ment for twenty-three minutes. At the end of the race
the cheers for Yale from the spectators on the banks
of the Thamnes could be distinctly heard in Morris-
town.—N. Y. T'imes,

Long
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A CINCTURE ATTACHMENT FOR RIDING SADDLES,

The device shown in the engraving, which has been
patented by Mr. Henry Hartmann, is designed to fa-
cilitate the ready attachment of a saddle to a horse,
and its quick removal. A three-bar reefing loop,
shown in the small view, is attached to the cinch ring
of the belly girth by means of a strap, one end of
which is secured to the lower bar of the loop, while its
free end is passed through the ring and up through a
suitable keeper or clasp, terminating in a buckle. A
second three-bar reefing loop, similar to the first one,
is removably attached, by means of a metal cincture,
to a ring fixed in the saddle. One end of the reefing
strap is secured to the upper bar of the lower reefing
loop, and is thence passed over the lower bar of the
upper reeting loop, and downwardly around the cen-
ter bar of the lower loop, being again carried upward
over the center bar of the upper loop, the strap hav-
ing perforations
near its end
adapting it for
engagement with
the buckle on the
end of the strap
connected with
the belly girth.
The cincture se-
cured to the upper
bar of the upper
reefing loop is
preferably of mal-
leable steel, and
its free end is
passed through
the saddle ring
and bent down-
wardly. It should
be sufficiently
thick to hold the
parts securely,
but capable of being easily bent, it being designed
that, after the girth is once adjusted to the horse, it
will not be necessary to use the reeting strap in at-
taching the saddle, this operation being effected by
simply pushing the cincture through the saddle ring
and bending it downwardly. Thisattachment may be
applied on one or both sides of a saddle.

For further information relative to this invention
address Messrs. J. P. and E. P. Mitchener, Stockton,
Utah.

HARTMANN’S GIRTH ADJUSTER.

<+

A SIMPLE FORM OF MOP WRINGER.

The illustration represents a device to be applied to
a pail of any size to facilitate squeezing or forcing the
water out of a mop. It has been patented by Mr.
Alexander M. Borland, of Otisville, Orange County,
N. Y. The device consists of a shell, preterably con-
structed of sheet metal and bent to the shape of an
inverted cone, the ends of the metal sheet being made
to overlap so that the size of the shell may be adapted
to different sizes of receptacles, and being retained in
such position by pins
or short bolts and
suitable nuts. The
inverted cone is
formed with an
opening at the bot-
tom, and has quite
a number of circu-
lar apertures to per-
mit water to pass
freely into the pail.
The inner end of the
metal sheet forming
the shell is made
with a decided rib
extending from top
to bottom, this rib
being adapted to
engage with the
mop when the lat-
ter is placed in the
device and turned
around, the rib also acting as a bearing é.gainst the
pressure exerted in the act of wringing the mop. The
device is secured to the pail by means of a simple
clamp, as shown.

BORLAND'S MOP WRINGER.

SO
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Excavating in Quicksand.

At a recent meeting of the New England Waterworks
Association, Mr. Albert F. Noyes read the following
note: ‘ Some years agol had occasion to make an ex-
cavation in material known as quicksand, some 15 feet
deep, near buildings. If the excavations were made in
the ordinary way, a settlement of the foundations
would be likely tooccur, so I adopted the following
method, which in my case proved successful ; and Isee
no reason why, under similar conditions, and in a great
many cases, it could not be used to advantage. The
excavation, as I have said, wasabout 15 feet deep, and
about 60 feet in length and 8 feet wide. Usually below
these veins of quicksand there are veins of a coarse
material which form ready conductors for the water,
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and the vertical distance through the quicksand is
usually less than the horizontal distance; the ground
water has the least resistance in the vertical direction,
and tends to soften and take up the quicksand with it.
If the water is drawn out, or the water level lowered
below the bottom of the trench, this fine material be-
comes compact very much like clay, and the excavations
can be made with perfect safety and the use of a
light sheeting. In the case I refer to I used fourteen
pipes 14 inches in diameter, and these were driven
equidistant about the excavation to be made, with the
ordinary perforated well point, having attached out-
side a fine mesh brass screen. They were driven into
a stratumn of coarse material from 35 to 50 feet below
the surface of the ground. The pipes were ganged to-
gether and attached to a common plunger puwp, and
the water was drawn down. I might state that the
normal level of the ground water was within three or
four feet of the surface of the ground, so we bad to
draw the ground water down some ten or eleven feet.
‘We found by test tubes outside of the gang that we
could readily hold the water to a level which insured
the excavationsbeing made without anydifficulty what-
ever; in fact, the banks were dry, and the lower portion
of the excavation was very firm. In one case the well
points, after we used them, were sold to other parties
at nearly the first cost. The pipes, which were taken
from the pipe yard, werereturned and used over again,
so that there waslittle loss in that way ; and the whole
cost of driving the pipe was about $18, so that the ex-
pense of that method was really less than sinking a
well outside of the excavation in the usual manner.”—
Stone.
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Collotype Plate Making.*

I do not wish to trespass on your valuable time with
a long paper, but to give plain instructions and
formule, and show results, so that any of you in-
terested in photo-mechanical printing cango homeand
try it for yourselves without being confused with un-
necessary matter. The first thing is some good plate
glass ground with emery, such as the piece here shown.
It is very simnple. I take two pieces and put a little
emery moistened with water between thewm, and rub
them round and round till I get as fine a grain as pos-
sible, and then well wash and clean with spirits and
ammonia, when they are ready for the first coating,
which is made as follows :

Sour ale or porter 30 ounces.
Silicate of 80d&. ... ..viieeiiiiiiiiieiiiiniiiieieiien 3

This is carefully filtered, and a little poured on the
plate, and spread over with the palm of the hand;
then put in a rack or stand on blotting paper to drain.
No heat is necessary. They ought to be done over
night ready for next day, when, after a good washing
under the tap, at the same time rubbing with a soft
sponge, and again dried, they are ready for the second
coating, which I make as follows:

Coignet’s gelatine 5 ounces.
Nelson’s sheet gelatine.......o.ceiviieens viveeinannns 2 ¢

Soak in 80 ounces of water, then dissolve, and add
bichromate of amionia 2 ounces dissolved in 10 ounces
of water to which has been added one-half ounce of
liquid ammonia. The plates, which have been previ-
ously described, are carefully leveled in the drying
oven, and the temperature raised to about 100°, when
they are carefully coated with the second preparation
just described, and dried at a temperature of 150°, when
the gas or hot wateris turned off. and they aresallowed
to cool gradually. They ought not to be used till next
day, and they will keep good for about one week;
after that time they become insoluble. The next ope-
ration is to expose under a reversed negative either wet
or dry plates ; but I have never seen a dry plate nega-
tive yet that can compare with a wet collodion one,
although I have had nearly twenty-five years’ experi-
ence. The exposure to light is difficult to describe.
The best way is to use an actinometer, and give about
the same time as you would for a silver print from the
same negative ; but a few trials will be of more service
than a book full of instructions. After the plate is ex-
posed sufficiently, take off the backing, and expose the
back to light for five or ten minutes, according to the
subject. This helps to bind the filin to the glass, and
prevents too much relief. The plate is now put into
water, and allowed to soak till all the unaltered bi-
chromate is washed out ; then give a good rinse under
the tap, well clean the back, and put away to dry
spontaneously. They should not be used at once, but
allowed to get thoroughly hard. The plate, after be-
ing put under the tap and dried with a cloth, is soaked
with a mixture of glycerine 40 ounces, saltpeter 2
ounces, aminonia 7 ounces, for about five minutes, and
dried again with a cloth, and is then ready for the print-
ing, which can either be done in a hand press or by
steamn. The ink is very much like litho, and the ma-
chine the same.

I don’t pretend to know anything new, but I have
tried to show how collotype is worked, and the fore-
going is exactly how it is worked every day by one of
the largest firms in the world.—Photo. News.

* Read before the North Middlesex Photographic Club,
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Sorrespondence.

The Creeping of Belts,
To the Editor of the Scientific American :

I called the attention of our head engineer to the
article ** A Belt Problem,” in your SCIENTIFIC AMERI-
CAN of October 4, and he said at once:

** The lacing wasn’t properly done. The outer belt
was probably laced tighter than the inner, and as there
was, of course, a greater strain onit the rivets were not
strong enough to make up for the difference in tension,
and pulled through. If the belts had been glued to-
gether and then riveted, there would have been no
trouble.” A. W. B

[This does not settle the question of the disposition
of belts to creep when doubled, although proper glu-
ing and riveting does prevent it; for unless strongly
held togetherin every part of their contact theirnature
is to creep by virtue of the pressure of the outer belt
upon the inner one while in contact with the pulleys.
All belts creep on the face of the pulley, caused by the
compression of the inner side of the belt by bending
over the curve of the pulley. With a siding belt not
perfectly fastened to the inner belt, the same effect
takes place with a pull equal to the stress upon the
belt.—EDITOR.]

-

Filling Hot Stuff into Glass Jars or
To the Editor of the Scientific American :

In reply to query No. 2435, J. B. Rosenberger, of St.
Cloud, Minn., gives an undoubtedly good method for
putting hot preserves into glass jars or bottles ; but it
has one drawback. It takes toomuch time tostop and
rinse or even to empty the bottles of their cold water
contents before filling, to say nothing of chilling the
hot liquid by its contact with the cold vessel. In bot-
tling anything while kot itis essential thatits tempera-
ture be as little reduced as possible, and the cover or
cork put in place as quickly as may be.

My plan of procedure is certainly much simpler and
fully as effective. I take a kitchen towel or dishcloth,
wet it thoroughly in water either hot or cold, fold it 4 or
6 ply, and stand my bottle to be filled on this pad thus
formed. It is impossible to heatany liquid hot enough
to crack or break a glass bottle or jar when this pre-
caution is taken.

The bottles can be previously washed and drained
dry, and when filled and immediately corked, will be
ready to put away without any further attention.
Ketchup put up in this manner will require no cording
or wiring of corks, as it never works. Corks should be
kept in hot water until used, thusrendering them soft,
and closing the bottles in an airtight manner.

New York City. JENNIE BIEGER.

Bottles,

Natural History Notes.

Causes of the Ascent of Sap.—In the Revue Generale
des Sciences Pures et Appliquées, Mr. A. Herbert
criticises a memoir by Mr. Boehm on the causes of the
ascent of sap, published in the proceedings of the Ber-
lin Botanical Society. The causes of the ascent of
sap in plants, says Mr. Herbert, is one of the most
controverted questions that have been studied in re-
cent times., Mr. Boehm, proceeding to the examination
of this question by the method of elimination, discusses
in succession the forces that cause the ascension of sap :
(1) Osmotic pressure ; (2) the difference of the pressure
of the air inclosed in the dead elements of the wood ;
(3) capillarity.

The first cause he discards on account of the slow-
ness of the phenomena of osmosis, and for the reason
that a plant whose roots have been Kkilled by boiling
water does not dry, as would happen if the absorption
of the water were due to os mosis.

Mr. Boehm, in a former theory, had indicated the dif-
ference of pressure of the air contained in the dead ele-
ments of the wood as a cause of the ascension of sap.
He no longer regards such pressure as the principal
motor of the liquid column, but he nevertheless con-
siders it as a secondary cause that acts as follows: Sup-
pose a cell containing water and an air bubble. If the
latter drives the water to an upper cell, it will expand
and the water contained in a cell below will compress
it anew, and add to it also the air that it holds in so-
lution. These differences of pressure therefore cause
displacements of water, but they are much too slow
to be the sole motor of the ascent of sap. The learned
botanist maintains that capillarity is the most import-
ant cause of the ascent of sap. On this subject Mr.
Vesque (Annales Agronomiques) remarks that Mr.
Boehw'’s results and those that he himself has obtained
from analogous experiments show simply that capil-
larity suffices to keep up the normal transpiration of
a plant a few inches in height, but he asks whether,
with the elements furnished by Mr. Boehm’s memoir and
those known up to the present, we can conclude that
capillarity, joined to the effects of differences of pres-
sure of inclosed air, suffices to cause the water to rise
to more than three hundred feet, the height reached by
certain large trees.

It seems, says Mr. Herbert, that we have not as yet
sufficient data to solve this problem, and new experi-

ments are necessary. We can only applaud the in-
genuity of the methods of investigation employed by
Mr. Boehm to verify his opinion that capillarity is the
sole efficient cause of the ascent of sap. On the other
hand,the objection offered by Mr. Levesque is a serious
one, for it does not seem as if capillarity alone can
cause sap to rise to a height of more than three hun-
dred feet. We would ask whether it is not in a cal-
orific phenomenon that we must look for the explana-
tion.

Generally speaking, it is through the vacuum pro-
duced by the transpiration of the leaves, aided by
capillarity, that sap rises. This vacuum is exerted
throughout the entire surface of the tree, producing
upon it the effect of an immense cupping glass. There
is therefore produced upon this surface at the same
time, in consequence of the latent heat removed by
evaporation, a depression of temperature. On the con-
trary, in the earth surrounding the roots, and espe-
cially through the ligneous tissues, there occur chemi-
cal actions that develop heat.

We have therefore at once, from bottom to top, a
calorific-electric currcnt, osmosis and capillarity.

Nepenthes not Carnivorous.—A communication from
M. Dubois to the Academy of Sciences challenges the
so-called carnivorous character generally attributed to
the pitcher plants on the assumption that a liquid se-
creted by them in the pitchers possesses digestive pro-
perties (Compt. Rend., cxi., 315). M. Dubois bases his
objection upon the results obtained in a large number
of experiments made upon plants of Nepenthes Rafflesi-
ana, Hookeriana, coccinea, phyllamphora, distillaria,
hyorida and maculata. He states that the pitchers of
these plants, before the opening of the operculum,
were all filled with a limpid slightly acid liquid, but
in the open pitchers the liquid was generally turbid,
contained insect debris, and sometimes exhaled a
strong putrefactive odor. When the liquid was with-
drawn from a closed pitcher, or one just ready to open,
by means of a sterilized pipette, it remained clear for
months, it was free from micro-organisins, and had no
effect upon cubes of coagulated albumen placed in it,
the angles of which remainedintact after several days.
The liquid taken from pitchers opened a very short
time was also still clear, but it attacked albumen at
the ordinary temperature, and very vigorously at a
higher temperature. The liquid became turbid and
contained numerous micro-organisms. Insome cases
it developed a putrefactive odor and gave some of the
reactions of peptones. Many of the pitchers contained
insects, not in the course of digestion, but of putre-
faction. M. Dubois concludes therefore that the Ve-
penthes liquor does not contain any digestive constitu-
ent comparable to pepsin, but that the phenomena of
disaggregation, or false digestion, observed by Sir
Joseph Hooker, were due to the activity of miecro-or-
ganisms coming from outside, and not to a secretion
of the plant.

Respiration of Insects.—Mr. Contejean has studied
in the grasshopper the little known phenomenon of
the respiration of insects. He finds that, coutrarily to
what oceurs in vertebrates, the movement of inspira-
tion is passive, while that of expiration is active. The
air is expelled from the insect’s body by a contractile
effort. The result is that if the animal be wounded,
we observe blood to flow at every expiration. Decapi-
tation does not arrest the respiratory movements, no
more than does the absorption of curare, which in
man produces an immediate cessation.

The Cat in Antiquity.—At a recent meeting of the
Academy of Inscriptions, Mr. Saglio discussed the in-
teresting question as to whether the cat of to-day was
known to the ancients. We take from the Temps the
following abstract of Mr. Saglio’s remarks :

Was the cat known to the ancients ? If so, should it
be considered as havingbeen with them a domestic ani-
mal or as a tamed one, like the monkey or the gazelle,
for example ? Such is the question that arose incident-
ally at the Academmy some time ago. At that time,
some of the members inclined toward the first hypothe-
sis, while others, taking as a basis the differences es-
tablished by Virchow, of Berlin, between the Egyptian
cats (thousands of mummies of whichare found in the
necropolises of Egypt) and the cat that we know to-
day, claimed that the animal of antiquity and that of
our time were no more the same animal than are the
mouse of the present and the mouse of antiquity. The
cat of antiquity, according to somne, was slimmer, and
resembled the weasel more than it did any other ani-
mal.

Mr. Saglio presented to his audience the figure and
the fac-similes of various monuments in support of an
observation that he made at that epoch on the subject
of the domestication of the cat among the ancients.
These were, primarily, paintings on Etruscan tombs in
which cats are represented in the interior of dwellings.
In one of them, especially, a kitten, during a repast, is
seen playing with other animals under the couches
upon which the guests are reclining. We find the cat
figured also in the paintings on Greek vases of the
fifth century before Christ. Upon two pitchers in the
British Museum,the paintings on which seem to be due
tothesame hand, are to be seen dowestic cats in the
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interior of a school of musie. One is tied up by a string,
and the other stands upright on a stool, and a young
man is offering a cake to it. All these, and similar
fac-similes, perfectly authentic, reproduce the image of
a cat, perhaps a little slimmer than ours, but exactly
like the animal that we now designate by the name.

Sexual Selection in Spiders.—Mr. G. W. and Mrs. E.
G. Peckham, in the Occasional Papers of the Natural
History Society of Wisconsin, give an account of their
observations on sexual selection in spiders of the
family Attide. However satisfactory Mr. Wallace’s
explanations may be when applied to birds and but-
terflies, they fail when applied to spiders. His the-
ory would only partially explain the following facts :
Among the Attide the males are more brilliant than
the females, young males nearly always resemble adult
females, the males, when they differ from the females,
depart from the general coloring of the group, and
females, when they depart from the general coloring
of the group, approach the coloring of the males. Mr.
Wallace’s assumption that the male animal is consti-
tutionally more active than the female is not true of
spiders. On the contrary, it is the female that is the
more active and pugnacious. In neither sex is there
any relation between development of color and ac-
tivity. When the male is distinguished by brighter
colors and ornamental appendages, these adornments
are not only so placed as to be in full view of the female
during courtship, but the attitudes and antics of the
male are at that time such as to display them to the
fullest possible extent.

Myrmecophilous Plants.—In the concluding part of
his work upon this subject, Professor F. Delpino enu-
merates as many as 3,030 species distributed through
202 genera, with extra floral nectaries or other contriv-
ances for inviting the visits of ants. The natural or-
ders in which the greatest number of myrmecophilous
species occur are Mimosez (663), Euphorbiacez (442),
and Bignoniace® (342). The prevalence of the phe-
nomena in any district is nearly proportional to the
average temperature. The Central American region
produces the largest number (653). The author be-
lieves that both ants and myrmecophilous plants came
into existence in the cretaceous period.

Secretion of Silk by the Silkworm.—Professor G.
Gilson is of the opinion that the silk of the silkwormis
a regular secretion product. He bases this view on the
facts that the glandular tube is covered internally,
throughout its length, with a transparent membrane.
This contains circular threads, and the spaces between
them are filled with a network formation. As the silk
is always separated from the cells by a membrane, it
cannot be the result of the direct transformation of
the protoplasm. In the next place the silk is not, as a
rule, to be detected by any reagents in the body of the
cell, but in some cases it becomes really visible. At
the end of larval life, certain shining spherules were
formed in the cells, and the reactions of these were
just the same as those of silk. If one impedes the ex-
cretion of thesilk at the end of larval life, the cell body
becomes quite burdened with silk spherules. It seems
that the silk is 1uade up within the protoplasm, and
is cast out through the meshes of the net-like mem-
brane. A selection is probably made by the membrane
itselfamong the several substances that are mixed with
the liquid part of the protoplasmn and the silk, and the
substance that becomes the silk is cast out. The spe-
cial apparatus of the silk duct seems to regulate the
diameter of the thread, which is often very irregular
before it has passed through it, and probably also to
regulate the thickness of the thread.

The Smallest Flowering Plant.—The smallest flow-
ering plant is Wolffia microscopica, a native of India.
It belongs to the duckweed family. It is almost mi-
croscopic in size, destitute of proper stem, leaves and
roots, but having these organs merged in one, forming
a frond. There is a prolongation of the lower surface,
the purpose of which seems to be to enable the plant
to float upright in the water. The fronds multiply by
sending out other fronds from a slit or concavity, and
with such rapidity does this take place that a few days
often suffice to produce from a few individuals enough
similar ones to cover many square rods of pond sur-
face with the minute green granules. Small as these
plants are, they bear flowers. Two are produced on a
plant, each of them very simple, one of a single stamen
and the other of a single pistil, both of which burst
through the upper surface of the frond.

—_— e r—

GAS pipes from paper are made from strips of manila
paper equal in width to the length of the pipe to be
made, which is passed through a vessel with melted
asphalt, and then wrapped firmly and uniformly
around an iron core until the required thickness is at-
tained. The pipe is then subjected to powerful pres-
sure, after which the outside is strewn over with sand,
and the whole cooled in water. The core is then re-
moved and the inside of the pipe coated with a water-
proof composition. These pipes are claimed to be per-
fectly gas tight and much cheaper than iron pipes,
and very resisting to shocks and concussions. The
claim as to greater cheapness than iron is probably an
error,
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THE TORNADO AT FARGO, NORTH DAKOTA.

The force of the wind storms that are a constant
menace tosowe of the Western States is well illustrated
in the accompanying engraving, which has been pre-
pared from photographs taken at Fargo, North Da-
kota, at the time of the disaster, and kindly sent to us
by Mr. S. H. Logan. The most extraordinary feature
of the storm was the overturning of an entire railroad
train, consisting of three baggage cars and nine heavy
sleeping coaches. The locomotive and tender alone
remained on the track. The through passenger train
arrived at the town of Fargo at the same time as the
tornado. As the roofs of the railroad machine shop
and freight house were carried away, the engineer
thought it safer to move out of the station, but was
compelled to stop at the crossing of the Chicago, Mil-
waukee & St. Paul R.R. He found great difficulty in
getting started again, and was moving along very
slowly, when suddenly the whole train was turned
over. Therate at which they were proceeding was so
slow that none of the passengers was seriously injured,
although the fright and the nervous and physical
shock was very great. Had the train been running at
an ordinary rate of speed the consequences would have
been frightful. The train was very crowded, contain-
ing a number of ladies and children. One of the cars
was a “special,” and contained a number of officials of
the Chicago & Northwestern R.R Co. The accident oc-
curred about 38
oclock in the
worning. Very
little damage was
done to the cars,
as may be seen by
scanning the
trucks, none of
which were
wrenched from
their positions.
The terrible force
of the wind is
well shown by the
lateral displace-
ment of the track,
which took place
before the cars
were overturned.
The small view in
the upper corner
shows the manner
in which the Ply-
mouth Chapel, ot
Fargo, was lifted
up and dropped
some distance
from its founda-

tion.
g
The History of
Zero.

A writer in the
N. Y. World sug-
gests that this is
about the time of
year that we all
begin to think of
‘““zero.” 1t is the
part of every ther-
mometer that is
most watched and
dreaded in this
changeable cli-
mate of ours. The word is from the Spanish, and
means empty, hence nothing. It was first used on
a thermometer in 1709 by a German physicist named
Fahrenheit.

From a boy he was a close observer of nature, and
when only nineteen years old, in the remarkably cold
winter of 1709, he experimented by putting snow and
salt together, and noticed that it produced a degree of
cold equal to the coldest day of the year.

As that day was the coldest day that the oldest in-
habitant could remember, Gabriel was the more struck
with the coincidence of his little scientific discovery,
and hastily concluded that he had found the lowest
degree of temperature knownin the world, either na-
tural or artificial.

He called the degree zero, and constructed a ther-
mometer, or rude weather glass, with a scale graduat-
ing up from zero to boiling point, which he numbered
212, and the freezing point 32, because, as he thought,
wercury contracted the thirty-second of its volume on
being cooled down from the temperature of freezing
water to zero, and expanded one hundred and eightieth
on being heated from the freezing to the boiling point.

Time showed that this arrangement, instead of being
truly scientific, was as arbitrary as the division of the
Bible into verses and chapters ; and these two points
no more represented the real extremes of temperature
than from * Dan to Beersheba” expressed the exact
extremes of Palestine.

But Fahrenheit’s thermometer had been widely
adopted, with its inconvenient scale, and none thought

OVERTURNING

of any better until his name became an authority, for
Fahrenheit early in life abandoned trade and gave him-
self up toscience. Then habit made people cling to the
established scale, as habit makes the English cling to
the old system of cumbrous fractional money.

The three countries using Fahrenheit are England,
Holland and America. Russia and Germany use Reau-
mur’s thermometer, in which the boiling point is count-
ed 80 degrees above the freezing point. France uses
the Centigrade thermometer, so called because it marks
the boiling point 100 degrees from freezing point. :

On many accounts the Centigrade system is the best,
and the triumph of convenience will be attained when
zero is made the freezing point,and when the boiling
point is put 100 or 1,000 degrees from it, and all the sub-
divisions are fixed decimally.

If Fahrenheit had done this at first, or even if he had
made it one of his many improvements after the pub-
lic adopted his error, the luck of opportunity, which
was really his, would have secured to his invention the
patronage of the world.

The Class of People Out of Employment.

I once heard a gentleman of experience, says a writer
in The Office, give expression to his views concerning
those who are out of employment in about the follow-
ing terms:

*“1 seldom find anybody out of work except those

The New York Pasteur Institute.

Dr. Paul Gibier, director of the New York Pasteur
Institute, states the results of the preventive inocula-
tions against hydrophobia performed at this institute,
since its opening (February 18, 1890), as follows :

Six hundred and ten persons, having been bitten by
dogs or cats, came to be treated. As to 480 of these
persons it was demonstrated that the animals which
attacked themm were not mad. Consequently the
patients were sent back after having had their wounds
attended, during the proper length of time, when it
was necessary. Four hundred patients of this series
were consulted or treated gratis.

In 130 cases the anti-hydrophobic ireatment was
applied, hydrophobia having been demonstrated by
veterinary examination of the animals which inflicted
bites or by the inoculation in the laboratory, and in
many cases by the death of some other persons or ani-
mals bitten by the same dogs. All these persons are,
to-day, enjoying good health. In 80 cases the patients
received the treatment free of charge.

4 —
Employer and Employe.

We once knew a cotton mill superintendent who
seemed to have an easy time of it. A woolen mill
superintendent who envied him his position asked him
what was the most difficult thing about cotton mill
superintending, when he dryly answered, ¢ Getting the
position.” From
our observation

who are looking for something that they are incompe-
tent to perform. A man who is able to adapt himself
to circumstances and takes any job which offersis never
out of employment, and it is only for a short time at
most that he is obliged to do anything that is really
beneath his ability. As soon as he demonstrates to his
employer his fitness for a higher position, he is sure to
be promoted. Those who aspire to something above
their ability, however, are very numerous. Many of
these are actually ignorant of the fact that they are
unqualified for the kind of work they are seeking. It
would be a mercy to many such men if some one would
tell them kindly that their search is in vain, because
other men are better qualified to perform the duty they
aspire to than themselves, and will therefore be pre-
ferred. There is many a man who would make an ex-
cellent porter that fritters away his life as a lame ex-
cuse for a bookkeeper.”

An illustration of a man seeking something to do
for which he is utterly unqualified was recently told in
one of the daily papers in the following language: A
farmer, not less than 65, entered the office of a cotton
mill the other day and asked the genial agent for a job
at bookkeeping. He said he’d farmed it from a boy up,
and that he had decided to try something easier the
rest of his days. He said, too, that he had not been
educated in keeping books, but he was confident he
eould do it. The agent who tells of the incident says
he heard the old gentleman’sstory and kindly told him
that he saw no vacancy then, but that he would re-
member him.
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OF A TRAIN BY A TORNADO.

we should say
that keeping a
position after it
was obtained was
the most difficult
part of the un-
dertaking. Few
people deliver in
the shape of ser-
vice what they
bargain to deli-
ver, hence we see
good men secure
good positions
and keep them
for a year or two,
and then lose
them. They were
not discharged
and they did not
leave. “Big
head” is some-
times the cause ;
big head seldowm
gives one dollar’s
worth for a dol-
lar, hence dissat-
isfaction follows ;
big head gets so
important that he
thinks time tab-
les were not made
for him. In fact,
he sometimes gets
more important
than his em-
ployer; when he
gets . to this stage
he is ripe, and
should quit and
get a position as
an oil drummer.
There is another class of men who are smart enough,
but they have always some businessoutside of the mill
to attend to. In fact, they are trying to serve two
masters equally well, and no one has yet succeeded
in doing it. The result is, the time table is neglected,
and pay day looked for as if it was the most important
thing in life, all of which is noticed by the employer,
and the employe is put in the balance and found
wanting, and a change of position is the result, bring-
ing a loss to both parties. A great many good men
lose positions because theydo not give a dollar’s worth
for a dollar. This may come about in many different
ways, but no matter what the cause, employer and
employe suffer alike both in mind and finances, and
there is a breaking up of homes and changes to new
localities,all of which could be avoided by a proper
understanding of what constitutes thine and mine.—
Wade's Fibre and Fabric.

—_—— - —

THE effect of stained woods for interior decoration is
so far superior to paint that it may be said; for inside
work, wood painted is wood spoiled. The stains are
so readily made and so easily applied that they can be
used with charming effect by those entirely ignorant
of the painter’s art. In general terms it may be said
that all of the transparent colors can be used as stains
if sufficiently diluted withturpentine. The immportant
point in preparation is that the stain should be very
thin, it can hardly be made too thin, as a second or
third coat will deepen the color.



NOVEMBER 1, 1890.]

Scientific dmevican,

279

PROGRESS OF THE GREAT RAILWAY TUNNELS UNDER
THE HUDSON RIVER BETWEEN NEW YORK AND
JERSEY CITY,

This great enterprise, after several years of compara-
tive inaction, has passed into the hands of new man-
agers, having abundant capital, and under the new
auspices the work of construction has been resumed in
the most vigorous and active manner, with promise of
early completion. The affairs are now controlled by

neers, he relied wholly upon compressed air as a
means of temporarily upholding the walls of the earth
until the masonry of the tunnel could be put in.

It was a bold undertaking, and its failure was con-
fidently predicted. But Mr. Haskin went ahead with
his remarkable work, his plan of using compressed air
proved valuable, and when worked in strict accord-
ance with his directions, was successful. Owing, how-

ever, to carelessness of workmen in not watching and

used in caissons in the sinking of vertical shafts, by
means of which air it was possible to prevent the
rise of water through the soil composing the bottom
of the excavation.

But we believe Mr. Haskin was the first to conceive
and put into actual practice the idea of employing
compressed air in a horizontal tunnel, for the purpose
of assisting to uphold the earth of the side walls,
ceiling and heading so that the same could be ex-

HOR. SCALE OF FT
VERTIOAL

London capitalists, and Sir John Fowler and Sir
Benjamin Baker are the consulting engineers.

The original projector of the Hudson River tunnel
was Mr. Dewitt Clinton Haskin, of New York, former-
ly of California, who was one of the active spirits in
the construction of the Union Pacific Railway. He
foresaw the great importance and value of this tunnel,
and at his own expense made the preliminary surveys
and soundings necessary to determine the feasibility
of the structure and the proper location of the line.

The work of constructing the tunnels was commenced
by Mr. Haskin in 1874. A circular working shaft 30 feet
in diameter was begun, to be 65 feet deep, the location
being on Fifteenth Street, Jersey City, one hundred
feet inside of the bulkhead line of the river. Theshaft
had hardly been sunk for half the proper depth when
further progress was enjoined at the instance of the
Delaware, Lacka-
wanna and West-
ern Railroad Co.
A long delay en-
sued, but the
right of the Tun-
nel Co. to proceed
was finally estab-
lished, the shaft
was completed,
anenlarged cham-
ber was made at
the foot of the
shaft, and from
this chamber the
headings of two
parallel tunnels
were started, on
a gentle grade, to
descend underthe
great river.

Some time after
this the sinking
of a vertical shaft
on the New York
side was begun
near the bulkhead
at the foot of Mor-
ton street.

T h e distance
between the two
shafts is about
5,400 feet. Includ-
ing the proper ap-
proaches, the to-
tal length of the
work will be
about 12,000 ft.

One of our illus-
trations shows a
side sectional view
of the north tun-
nel, the light por-
tion indieating
the part that has
been completed
up to date, name-
ly, about 2,300 ft.
on the Jerseyside
and about 250 ft.
on the New York side.
completed portion.

In the construction of the tunnel Mr. Haskin had
his own peculiar views and was his own chief engineer.
He insisted that the use of protecting shields and
other devices were unnecessary and, in fact, a hin-
drance. Contrary to the recommendations of engi-

The dark line shows the un-

THE HUDSON RIVER TUNNEL.

The heavy dark line shows the uncompleted portion.

stopping air leaks with sufficient alacrity, it was
deemed best, as an additional element of safety, in
1880, to make use of Mr. J. F. Anderson’s pilot tunnel
at the heading. This consisted of a six foot iron tube
carried into the ground ahead of the tunnel in the
middle of the heading. It was used as a center upon
which braces were placed to hold up the iron plates,
the setting of which was begun at the top of the
tunnel. The pilot tunnel also served to indicate in ad-
vance any change in the character of the soil.

Mr. Haskin had completed nearly two thousand feet
of the tunnel when, in 1882, on the decease of one of his
principal financial supporters, the late Trenor W.
Park, he was obliged to diminish his force of workmen
and practically to suspend operations until new mone-
tary arrangements could be made. No man ever bat-
tled more bravely against physical and financial obsta-
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cavated and the masonry or iron tunnel put therein.
This method was patented by Mr. Haskin February. 3,
1874, and in his patent he thus expresses his ideas :

“ My invention relates more especially to the con-
struction of tunnels through sands, wet earths under
water courses and under such like conditions where the
caving-in of the walls of the excavation or the infiltra-
tion or irruption of water is to be apprehended. Its
object is to effectually prevent such incidents in a cheap
and simple way, to which end my improvement con-
sists in filling the excavation with compressed air of a
density sufficient to resist the inward pressure during
the construction of the shell or wall of the tunnel.

** The distinguishing feature of my systewn, however,
is that instead of using temporary facings of timber or
other rigid material, I rely upon the air pressure to re-
sist the caving-in of the wall or the infiltration of water
until the masonry
wall is completed.
The pressure is,
of course, to be
regulated by the
exigences of the
occasion, and
may be varied
from anything
above that of the
atmosphere to 50
Ib. to the square
inch, which is
about as much as
the human sys-
tem will bear with
safety. The effect
of such pressure
has been found to
be to drive water
in from the sur-
face of the exca-

vation, so that
W / the sand becomes
. dry.”

Having thus
briefly brought
down the history
of this important
work from its in-
ception in 1874,
let us glance at its
present active
condition and the
methods for work-
ing that have
been adopted by
the London com-
pany. Mr. Has-
kin’s method of
using compressed
air is still used,
and is found to
be indispensable.
But as an engi-
neering precau-
tion, and to assist
in the more rapid
prosecution of the
work, the Beach

cles than did Mr. Dewitt C. Haskin as the projector, hydraulic shield has been introduced. Furthermore,

and constructor of the Hudson River Tunnel. As an
engineer he deserves high credit, for he has made
known to the profession a mode of using compressed
air in river tunnel work that is of much value and
importance.

Prior to Mr. Haskin’s time compressed air had been!the SCIENTIFIC AMERICAN.
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iron plates much thicker and stronger than those before
used have been adopted for the outer walls of the tun-
nel. Our readers are familiar with the history of this
form of shield. It was designed and first constiructed by
Mr. A. E. Beach, one of the editors and proprietors of
It was first used in con-
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structing a short section of the projected Broadway
underground railway in this city, 1868-69. The two
tunnels under the Thames River and parts of London,
for the new London underground electric railway,
shortly to be opened to the public, were built by
means of these shields; also the great railway tunnel
under the St. Clair River, between Port Huron,
Mich., and Sarnia, Canada.

Referring now to our front page illustrations, we
give, at Fig. 1, a perspective front end view of the
shield.

It resembles a gigantic barrel without heads; its
front end is provided with an inclined cutting edge,
with horizontal and vertical braces or stanchions, back
of which are strong vertical bulkheads or diaphragms,
in which are a series of doors. Arranged around with-
in the outer walls of the shield are a series of hy-
draulic jacks of great power, all operated by a common
pump, but each jack provided with a stop cock, so
that all or any one, or any desired number of the
jacks, may be worked at once, as desired. A glance
at the engravings will show the positions of these
jacks.

The shield thus constructed is placed in the heading
of earth, and the front end of the tunnel is covered by
and inclosed within the rear part of the shield. The
latter may be said to form a protecting cap or cover to
the front end of the tunnel, and prevents the caving
in of the earth upon the workmen. When the shield
is to be advanced the hydraulic pump is set in motion
and the jacks are made to bear with great force against
the front end of the tunnel as shown in Figs. 1, 2, 3.
This drives the shield ahead into the clay or silt, which
consequently enters the front of the shield, through
the doors before mentioned ; a stream of the silt comes
in at each door, and is broken off into blocks by the
men, as shown in our illustrations. The pressure on the
jacks is now stopped and the pistons of the jacks
pushed back within their cylinders, which leaves a
free space within the rear part or hood of the shield,
and in this space a new section of the tunnel is built
up and joined to the front end of the tunnel. The
new section now becomes the front end of the tunnel,
and against it the jacks are now pushed tosend the
shield again ahead. The extreme front end of the tun-
nel is thus always protected and covered by the shield.

The resistance encountered by the shield arises not
so much from the cling or friction of the silt against
the surface of the shield as it does from the small area
of the door openings compared with that of the entire
bulkhead or diaphragm. There are nine doors or
openings in the bulkhead, and consequently nine
streams of silt pour simultaneously into the shield
when it is pushed ahead.

The general method of carrying forward the work
is extremely simple. At 1,250 feet from the shore in
the north tunnel from the Jersey shore is a masonry
bulkhead containing the first air lock. Three hun-
dred and fifty feet heyond this is a second air lock, and
about 1,900 feet fromn the shaft is still a third air lock,
through which the working chamber or heading is
entered. This air lock consists simply of a boiler
shell 6 feet in diameter by 15 feet long, provided at
each end with a 3 by 4 foot door, opening toward the
shaft. Through these pass all supplies and all ex-
cavated material, a car track running from the shaft
down to the heading.

The external diameter of the shield is 19 feet 11
inches, its length being 1014 feet. The outer or cylin-
drical portion consists of two thicknesses of steel
plates five-eighths of an inch thick. The bulkhead,
which divides the shell transversely into two parts,
is built of steel five-eighths of an inch thick, and is
placed 53%; feet from the forward edge. In this division
are the nine doors above mentioned. The shield is
also divided horizontally and vertically by two dia-
phragms built of double half-inch plates. The inner
shell of the shield—for it must be mentioned that the
cylindrical part is formed of two concentric shells,
which are separated from each other a distance of 1
foot 5 inches—is composed of one-half inch plates, and
it extends from the center bulkhead to within 214
feet of the culting edge.

These two shells are securely united. Between the
shells are carried the cylinders of sixteen twenty-ton
hydraulic jacks. The plungers of these have a bear-
ing against the rings of completed plates forming the
tunnel proper. Each ring is formed of flanged cast
iron plates 1}4 inch thick, the flanges being 114 inches
thick and 8 and 9 inches deep. The flanges are cast
with holes, in order that they may be bolted together.

They are placed in position by a hydraulie segmment
erector shown in the engraving on page 279. This is
carried in the center of a girder spanning the complet-
ed work, and provided at each end with. two double-
flange wheels which run upon a track, fitted to brack-
ets held to the flanges of the rings of platesin position.
In this way the girder and the erector it carries can be
moved longitudinally as desired. The frame spanning
the tunnel consists of two girders, each of which car-
ries a cast iron hydraulic cylinder, the two being
counterparts of each other. These cylinders are six
feet long and the rams working in them are 654 inches

in diameter. To the head of each plunger is fixed a
pulley, 17 inches in diameter. Now, between the rams
is a cast iron drum 2! inches in diameter by 12 inches
face. The weight of the cross head of the plunger is
supported by a pair of 4-inch wheels bearing on a
flange of the girders. A chain passes from a bracket
on each ram over the pulley on the end of the plunger
and then to the drumx between the ecylinders, the
strokes of the plungers being so adjusted that when
one is moving forward the other is moving to the rear
or further inits eylinder. Any movement, therefore, of
the rams must of necessity result in revolving the
drum. A shaft seven inches in diameter connects the
drum with the main arm of the erector,which is placed
just outside of the forward girder. This arm is 1414
feet long and is so mounted that it can be moved in a
direction at right angles to the shaft by means of a
double ram placed inside of it. The erector is con-
trolled from a platform by a pair of levers, one regulat-
ing the pressure to the cylinders on the bridge girder
and thereby revolving the erector as may be necessary,
and the other governing the pressure to the cylinder
of the erector.

If what we may term the gripping end of the arm
be deflected until it is directly over one of the plates
to be lifted into place, and is then moved downward
so that a bolt can be passed through two arms on its
end, which are placed each side of a perforated lug
cast in the middle of the plate, the erector is in posi-
tion to lift one plate. The arm of the erector is then
moved upward until it is known that the plate will
clear any obstruction, and is then swung in a circle
whose plane is vertical until it is in a line with the
space to be occupied by that plate. It is then so
moved as to place the plate in position, when it holds
it there until the bolts have been inserted. The whole
operation is extremely simple, and is clearly shown in
the cut on the preceding page, and, so far, has been
found to work to good advantage.

The silt which comes through the shield is taken
back in a car to a hydraulic elevator, where it is lifted
about twelve feet to the level of the track extending
up through the tunnel. The tunnelis left a little over
half full of material, it being deemed more economical
and expeditious to let this remain, and remove it after
the completion of the work.

The air pressure now used is between 35 and 40
pounds to the inch, and serves the important purpose
of counterbalancing the water pressure on the shield,
thus enabling the jacks to push the shield ahead.

So far no trouble has been experienced in keeping
the work to line. A change of direction of movement
is effected by employing those jacks opposite to which
it is desired to deflect the shield. By using the jacks
on the right hand side, the shield can be made to move
further toward the left. The average rate of progress
is about four feet a day, the work being carried on in
three shifts of eight hours each.

The personnel of the tunnel is as follows: Sir John
Fowler and Sir Benjamin Baker, who built the Forth
Bridge, are the cousulting engineers; Mr. Wm. R.
Hutton, under whose direction the Washington Bridge
over the Harlemm was constrncted, is chief engineer;
Mr. E. W. Moir, who had charge of the erection of
one cantilever span of the Forth Bridge, is engineer
for the contractors, Messrs. S. Pearson & Son; Mr. C.
A. Haskin, a son of the projector of the tunnel, is the
superintendent.

The form of Beach shield here used and the hydrau-
lic gear were designed by Mr. E. W. Moir, under Sir
Benjamin Baker’s directions. The erector was also
designed by Mr. Moir. All the parts were constructed
by Sir William Arrol & Co., at their Glasgow shops.

—— .t O —
Lake Shipbuilders.,

Our esteemed contemporary the SCIENTIFIC AMERI-
CAN, which endeavors to embrace each and every
United States project, in invention and industry,
devotes in the current issue its front page illustration
to the launch of the Norman, built at the yards of
the Globe Iron Worke Company Cleveland, O. The
Cleveland Drydock Company is also ably delineated

{in the above valuable journal.

‘We have for the past thirteen years ably held forth
on the merits abounding in the Western and North-
western States, more particularly in the special line of
shipbuilding and fitting out. We are now more than
pleased to find that our Eastern contemporary is in-
clined to do us a little justice by ventilating the sub-
ject which we have so repeatedly and in good season
duly heralded in the coluiuns of 7he Marine Record.

The press of the world must eventually admit the
pre-eminence of the lake shipbuilding, although the
most enterprising of publications will, acecording to the
direct order of things, take hold of the facts a little
ahead of its contemporaries, hence we heartily con-
gratulate the SCIENTIFIC AMERICAN upon thus repro-
ducing our many well timed and successful herald-
ings of the chief industry of Cleveland, O., which has
already fully earned and justly obtained the title of
the center of lake shipbuilding, and, assuch, her record
is in a fair way of being maintained for many years to
come, as the capital, material, talent, and sinew are

© 1890 SCIENTIFIC AMERICAN, INC.

now thoroughly intrenched in that favored city. We
therefore extend our congratulations to our New York
contemporary for realizing in so striking a measure the
necessity of paying at least a passing attention to the
most important industry extant, viz., the shipbuilding
of the Great Lakes.—The Marine Record.

_— -

The Use of Water at Meals,

Opinions differ as to the effect of the free ingestion
of water at meal times, but the view most generally re-
ceived is probably that it dilutes the gastric juice and
so retards digestion. Apart from the fact that a
moderate delay in the process is by no means a disad-
vantage, as Sir William Roberts has shown in his ex-
planation of the popularity of tea and coffee, it is
more than doubtful whether any such effect is in
reality produced. When ingested during meals, water
may do good by washing out the digested food and by
exposing the undigested part more thoroughly to the
action of the digestive ferments. Pepsin is a catalytic
body, and a given quantity will work almost indefi-
nitely, provided the peptones are removed as they are
formed. The good effect of water drunk freely be-
fore meals has, however, another beneficial result—
it washes away the mucus which is secreted by the
mucous membrane during the intervals of repose, and
favors peristalsis of the whole alimentary tract. The
membrane thus cleansed is in a much better condition
to receive food and convert it into soluble compounds.
The accumulation of mucus is especially well marked
in the morning, when the gastric walls are covered
with a thick, tenacious layer. Food entering the
stomach at this time will become covered with this
tenacious coating, which for a time protects it from
the action of the gastric ferments, and so retards di-
gestion. The tubular contracted stomach, with its
puckered mucus lining and viscid contents, a normal
condition in the morning before breakfast, is not suit-
able toreceive food. Exercise before partaking of a meal
simulates the circulation of the blood and facilitates
the flow of blood through the vessels. A glass of water
washes out the mucus, partially distends the stomach,
wakes up peristalsis, and prepares the alimentary
canal for the morning meal. Observation has shown
that non-irritating liquids pass through the *‘ tubular”
stomach, and even if food be present, they only mix
with it to a slight extent. According to Dr. Leuf, who
has made this subject a special study, cold water
should be given to persons who have sufficient vitality
to react, and hot water to others. In chronic gastrie
catarrh it is extremely beneficial to drink warm or hot
water before meals, and salt is said in most cases to
add to the good effect produced.—British Medical
Journal.

The Compass in the Watch,

A correspondent of the London 7'7uth sends the fol-
lowing : ** A few days ago I was standing by an Ameri-
can gentleman,when I expressed a wish to know which
point was the north. He at once pulled out his watch,
looked at it, and pointed to the north. I asked him
whether he had a compass attached to his watch. *‘All
watches,” he replied, ‘are compasses.” Then he ex-
plained tome how this was. Point the hour hand to
the sun, and the south is exactly half way between the
hour and the figure XII, on the watch. For instance,
suppose that it is 4 o’clock. Point the hand indicat-
ing 4 to the sun and II on the watch is exactly south.
Suppose that it is 8 o’cloek, p()int the hand indicating
8 to the sun,and the figure X on the watch is due
south. My American friend was quite surprised that I
did not know this. Thinking that very possibly I was
iguorant of a thing that every one else knew, and hap-
pening to meet Mr. Stanley, I asked that eminent
traveler whether he was aware of this simple mode of
discovering the points of the compass. He said that
he had never heard of it. I presume therefore, that
the world is in the same state of ignorance. Amalfiis
proud of having been the home of the inventor of the
compass. I do not know what town boasts of my
American friend as a citizen.”

PO v
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Watching the Clock.

As the Christian Union says, there is a deal of com-
mon sense in this story lately told of Edison, whether
he said it or not. A gentlemnan went to the great elec-
trician with his young son, who was about to begin
work as office boy in a well known business house.
The father asked Edison for a motto which the boy
might take to heart in his struggle for promotion and
success. After a moment’s pause, Edison said, laconi-
cally, *‘ Never look at the clock ! ”

Edison, meant, we take it, that the man who is con-
stantly afraid he is going to work overtime or over-
hours doesn’t stand a chance of competing with the
man who clearsup his desk, no matter how long it
takes. The carpenter who drops his hammer, uplifted
above his head, when the whistle blows, is likely to re-
main a second class workman all his life. The carpen-
ter who stays fifteen minutes to finish a ‘‘job " is
working toward a shop of his own.



NOVEMBER 1, 1890.]

Scientific Qmevican,

281

PHOTOGRAPHIC NOTES.

The *“ Wet ™ Orthochromatic Process.—Mr, Max Jaffe,
proprietor of a photographic art printing and engrav-
ing establishment at Vienna, publishes in Photographie
the orthochromatic process which is in practical use in
his establishment, and which, as he says, is a modifica-
tion of the process published in 1878 by Ducos du Hau-
ron. The main points of this practical process are the
following : In 250 c.c. of alcohol of 95 per cent, 22
grammes of eosine are dissolved, then 45 grammes of
cadmium bromide ; the solution is filtered, and 250 c.c.
of sulphuric ether added to it. The whole is, with re-
peated shaking, added to 1,000 c.c. of 2 per cent plain
collodion. The sensitizing solution consists of :

«e. 165 grammes.
... about 10 drops.
The plates are allowed to remain in this solution un-
til the film has acquired a good density, which will
take about ten minutes. The plates being highly yel-
low-sensitive, yellow light must of course beavoided in
the dark room. The exposure must be increased for
about one half of that required in the case of ordinary
wet collodion plates. After exposure the plate is di-
rectly developed with the following iron developer :

4275 1,000 c.c.
Sulphate of fron.............ccoiil clil ol e 40 grammes.
7 N0 1T ) 30 c.c.
Sulphuric acid.....coveiieiiiiiiiiiiii i 12 drops.

The image comes out quickly, the deposit being pro-
duced at the end of the development. It disappears
if the plate is sufficiently rinsed. The plate is then, as
usual, fixed in a concentrated solution of hypo, and
then washed. The red tint of the film, owing to the
eosine with which it has been stained, renders it diffi-
cult to judge whether the plates have been correctly
exposed ; it is, therefore, desirable to remove the red
stain. This may be done at once by pouring over them
water to which a few drops of hydrochloric acid have
been added. The same end is, of course, attained by
prolonged washing with plain water. The plates
treated by this method are specially sensitive to yellow
and green. If the subject to be reproduced contains a
good deal of blue, a yellow sereen must be used. Deep
red comes in the reproduction as dark as in the ordi-
nary process; this may, however, be compensated for by
intensifying the parts of the negative which arewith-
out the required density. Mr. Jaife suggests to make
useinsuchcasesof very fine graphite (blazklead), which
is applied to the weak parts of the negative by means
of a leather stomp. This method of local intensifica-
tion may as well be employed in cases where there have
been two different colors, side by side, in the original
of equal luminosity, and which on the negative have
been reproduced equal in tone, in order to produce a
certain amount of contrast.—H. E. Gunther, in Photo.
News.

Combined Hydroquinone and Eikonogen Developer.
—In consideration of the fact that eikonogen, per se,
tends to give flat negatives, though the energy of the
developer is impaired, and that hydroquinone, per
se, acts rather slowly, giving, however, great density,
a combined hydroquinone and eikonogen developer is
used and strongly recommended by a well known ama-

teur photographer. Its composition is the following :
No. 1.
Sulphite of 808 Cry8t..eee.eeeees ereseaeecaannnn 60 grammes,
Cryst. 80d8..uu.i.iiiiivies cieeenieecsesnnaccees 40 “
Distilled Water..vueueaereeesrosossssnsncsnnsanens 1,000 c.c.
After solution, to be filtered ; keeps any time.
No. 2.
B 10700 0T =) « 50 grammes.
HydroQuinone ...... « ceceiervecionancocecnes 000000 50 e

Are placed together in a porcelain mortar, rubbed down
to fine powder, and then kept dry for use in a well
stoppered glass bottle. For use, take 1 gramme of No.
2 and dissolve it in 100 c.c. of No. 1. The solution keeps
well for several weeks. This developer is said to possess
all the advantages of the hydroquinone, iron oxalate,
and pyro developers, without their disadvantages. The
greatest advantage, however, consists of the fact that
the developer, if larger quantities are to be prepared,
is always ready at hand, and that larger or smaller
quantities may always be prepared without any delay.
—H. E. Gunther, in Photo. News.
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First Class Paste,

Take a quart of water and dissolve in it a teaspoon-
ful of pure powdered alum. Stir into this enough of
flour to make a thick cream. Break up every little
lump of flour until the mixture issmooth. Stirin next
a teaspoonful of powdered resin. Now pour in a cup-
ful of botling water. Stir it all well. For your nose-
gay mix in a few drops of oil of cloves, or wintergreen,
or sassafras, as you prefer. When the mixture has
thickened from cooking by the boiling water, pour into
an earthen vessel—not a tin can. Coverit up and keep
it in a cool place. Whenever you want to use any por-
tion of it, take what you need and soften it with a lit-
tle warm water.

This will give you a perfect paste, clean, wholesome,
and lasting. You will be surprised how little waste you

ting edges.

will have. Should you need larger quantities, increase l
the proportions in proper ratio, doubling or trebling
each ingredient, according to the magnitude of the
business requiring it.—American Art Printer.

AN IMPROVED FUSE CAP FASTENER.

The device shown in the illustration, which has been !
patented by Mr. N. W. Moodey, of Fresno City, Cal.,
is especially designed as an improved implement for
fastening the caps on fuses employed in exploding
giant powder. The pliers are formed of two similar
parts, connected by the pivotal rivet, each part having
a cheek with notches, at the sides of which are cut-
The curved jaws beyond the cheek pieces,

O
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MOODEY’S FUSE CAP FASTENER.

when closed, form a circular aperture, around which
the jaws are beveled, one jaw having a tongue which
fits in a groove in the other jaw. The pliers are em-
ployed for contracting the end of the cap on the fuse,
thereby avoiding danger in digging out the explosive
in case of bad fuse being used.

—— et r—

AN ADJUSTABLE POST AND EXPANSIBLE JOINT FOR
. WIRE FENCES.

In the fence construction shown in the illustration,
and which has been patented by Mr. John M. Fellows,
of Burlington, Ind., the post is adapted to be ad-
justed to vertical position when its base is on in-
clined ground, and the fence wires are permitted to
expand and contract. The post is provided with a
four-armed base, on which the post proper engages a
central hook, as shown in Fig. 3, adjustable brace bars
extending from near the top of the post to the ex-
tremities of the arms of the base. These brace bars
are formed in two parts, adjustably held together so
that they may be lengthened or shortened, the top
section being adapted for attachment to the post by
means of a pin passed through one of a series of slots
or holes in flanges on the post. In the joint, shown in
Fig. 2, is employed a bar having each of its ends U-
shaped, the arms in each case being adapted to swing
apart sufficiently to receive a roller, and the forked
end of a fence rail being secured to one of these
rollers by means of a locking pin. To the other roller
is pivoted a forked clamp bhaving a sleeve and a
clamping screw adapted for attachmnent to the outer
ends of metallic strips, the inner ends of which are
held as coiled springs in a suitable casing, similar me-
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FELLOWS’ IMPROVEMENT IN WIRE FENCES.

tallic strips, with coiled spring ends in the casing,
extending from its opposite side to engagement with
the clamping block of a fence wire. As many of
the bars with {J-shaped ends are used as there are
fence wires to be strung, the bars being secured to
the posts at proper distances apart, thereby allowing
the ends of a fence section to be readily secured in
place, and by means of the coiled springs, permitting :
of the expansion and contraction of the fence wires,
and making a strong and durable fence.
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An Alleged Remedy for the Potato Disease.

In a pamphlet of the Danish Professor J. L. Jenson,
Director of ** Bureau Ceres” in Copenhagen, he says:

The potato disease first appears in the foliage of the
plant, and then spreads to the tubers. The disease
consists of a fungus, the spores of which propagate at

"an extraordinarily rapid rate, and are blown by the

wind from field to field, as well as from plant to plant.
By a great number of experiments, carried out very
carefully all over Denmark, it was found that the dis-
ease spread from the foliage down to the tubers in about
seven days after the foliage was attacked. The way it
spread was by the spores falling from the leaves and
stem of the plant on to the soil and being then washed
down to the tubers by the rains. On taking up the
potatoes in layers, the top layer, consisting of those
nearest the surface and nearest the stem, was diseased
to the extent of about 80 per cent, the middle layer to
the extent of 30 per cent, while the lowest layer was
only diseased to the extent of 3 per cent.

Those potatoes nearest the stem of the plant were
also always found worse diseased than those farther
away. This also went to prove that the spores came
from the surface, and in this case came down the open-
ing in the soil made by the stem. This gave the idea
that the spores could not reach the tubers if the soil
was dense enough, and a great number of experiments
were tried all over the country to prove or disprove
this idea. The result was startling, and may be
roundly put as follows: Where no ‘“ moulding” or
earthing up was done the percentage of diseased pota-
toes was 34, where the moulding was imnperfect 12, and
where the moulding was perfect 1 only !

Some 150 farmers were engaged in these experiments,
and the results were all carefully tabulated, and the
experimental fields visited and carefully inspected. The
knowledge thus obtained proves that to entirely pre-
vent the spores of disease reaching the potatoes it is
necessary : 1st. To plant the seeds about 12 inches
apart, and have the rows about 30 inches apart. 2d.
To mould up into a broad ridge, 3 or 4 inches high and
10 to 12 inches wide, after the first weeding. 3d. To
mould up again when the disease first appears in the
leaves of the plant, or within seven days of its appear-
ance. The second moulding up to be as high as possi-
ble, and so arranged as to bend over the tops of the
plant, so that the spores when mature may fall into the
space between the rows, and not on the ridges. This
can be done by earthing up on one side only. There
should not be less than 314 inches of scil on the top of
the uppermost layer of tubers. It was found that one
moulding up would not do. If the ridges were moulded
up high enough to repel the disease at the beginning,
the crop of potatoes was less, in consequence of the
young plant being too much covered up. The first
moulding or earthing up should be when the usual
weeding takes place, and should be flat and broad.
The second moulding should not be done till the dis-
ease shows itself in the plant.

A small special experiment was made in one field
where the disease was very prevalent. In the second
*“high moulding up ” the soil was beaten close with the
spade as the operator went along, and this so effectually
kept out the disease that the percentage fell from 64 to
0. Hardly a bad potato could be found, though two-
thirds were bad in the ridges not moulded up. It was
found that the presence of worms, grubs, etc., in the
soil increased the disease in proportion to their num-
bers, thatis, their boring operations let in the disease
spores through the soil.

Though the method of double earthing up wasfound
to almost entirely protect the potatoes from the dis-
ease, it was feared that, when taken up, they would
still come in contact with the spores while being taken
up, and thus become infected after all. A great many
experiments were made on this point, and the results
may be put as follows : If taken up before the topshad
completely withered, they did become infected, and to
a very large extent. If the tops were cut off and taken
away before the tubers were lifted, disease still showed
itself in a few days, though they were perfectly sound
when taken up. This was expected, as the spores which
had already fallen from the tops wereon and in the
soil. If the tops were allowed to completely wither be-
fore the tubers were lifted, the spores died from want
of food, and no disease whatever showed itself, either
at lifting or afterward. If fhe tops were cut and taken

‘away as soon as the tubers were ripe and before the
I'spores had fallen in any great quantity on the soil, the

disease which made its appearance in the potatoes was
not very great. If the tops were cut and taken away,
and the tubers not lifted for another week or so, very
little disease resulted, as the spores were mostly dead.
If the tops were allowed to wither, and then a month
allowed to lapse before the tubers were taken up, no
disease at all ever manifested itself, and it is believed
that a fortnight’s time would have been equally effec-
tive.

COMPRESSED paper is used now as a substitute for
wood, in the manufacture of shuttles and their wheels,
for looms. They are manufactured largely in Berk-
shire County, Mass.
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RECENTLY PATENTED INVENTIONS.
Engineering.

AUTOMATIC SMOKE CONSUMER. —
Gotthold Langer, Trentost, Mo. This invention pro-
vides a construction for admitting air through pipes
and tubes above the fire to the fire boxes and furnaces
of steam boilers, and shutting off the air automatically
without the attention of the fireman or engineer, so as
not to cool unnecessarily the interior of the furnace.

AIR BRAKE. — William H. Walker,
Martinez, Ga. This invention covers an improvement
in the class of brakes in which a reduction of pressure
iu the brake pipe results in the application of the brake,
and provides a simple means for automatically effecting
the desired reduction in certain 1nstances, as if the
track should spread, the truck mount the rail, etc.

RoTARY Snow PLow.—Edward Leslie,
Orangeville, Canada. In this plow, which is an im-
provement on former patented inventions of the same
inventor, the wheel has pockets with rigid walls and is
open in front to admit the snow and open at the top for
its exit, the plow being specially designed to quickly
remove the snow from railroad tracks and throw it to a
distance on either side.

Railway Appliances.

CAR CouPLING. — Francois P. Onzon,
San Antonio, Texas. On the under sideof thedraw-
head is mounted to turn a shaft on which are hooks,
with their free ends adapted to swing in front of the
drawhead to hold the link in position, with means for
operating the shaft from either side of the car, the
device being simple and durable, permitting the coup-
ling of cars of different heights, and obviating the
necessity of going between cars to couple and uncouple
them.

METAL TiE.—Martin Hubbell, Mount
Kisco, N. Y. This is a tie designed to indicate varia-
tions from the vertical alignment of the track, and af-
ford means for connecting such deviations without re-
moving the tie or loosening its parts, with means also
for quick lateral adjustment of the rails, while afford-
ing an interlocking bearing surface to the lower face
of the cross tie, whereby longitudinal and lateral dis-
placement will be prevented.

CAR REPLACER.—James McGary, East
Tawas, Mich. Detachable clipsadapted to engage with
the track rails, with locking cams or eccentrics, are
used in connection with inclined replacing rails or bars,
so that when applied the latter will form leaders to or
above the main rails, and diverging downward and
backward therefrom, to the proper position to accom-
modate the opposite side wheels of the derailed car or
e¢ngine.

ExTENSION CAR STEP. — William W.
Beebe, Malvern, Ark. This step is pivotally connected
by links with the insides of the side rails of the fixed or
main steps, notches being formed in the side rails of
the extension step to engage the foot boards of the
main or fixed step, making a device which can be readily
brought into use, and can be folded upon the fixed
step to protect the latter.

BRARE BraM. — Jacob W. Baker,
Dover, N. J. This fnvention provides a novel con-
struction for trussed brake beams, and nieans connected
therewith for holding and securing the spring which
relieves or holds back the brake shoe, the beam having
an arched back bar doubled over upon itself at its ends
and a front bar having its ends doubled over the folded
ends of the arched bar, with fastenings clamping the
doubled ends of both bars together.

Mechanical.

WRENCH.—Herman Scheatzka, Bothell,
Washington. One end of this wrench is designed to
turn square or oblong objects, and the other for pipes
or circular rods, the invention being designed to im-
prove the facility ¢f adjusting the jaws to thesizeof
the object to be turned and provide for increasing the
grip in proportion to the amount of power required.

SaAw MiLL SET WORKS. — Evan T.
Davies, Portland, Oregon. This invention provides
devices designed to permit of quickly and accurately
setting the head blocks on the saw mill carriage in
order to saw the log into lumber of any desired thick-
ness, while being simple and durable in construction
and very effective and automatic in operation.

LATHING. — Albert Weigle, Horn-am-
Bodensee, Switzerland. This isa lathing easily applied
to walls and ceilings, and consists of a series of reeds
of small diameter placed alongside each other and sup-
ported on a wire and a second series of larger reeds
parallel with the other reeds and interlaced with the
same by a wire, and also supported on wires fastened
to the wood backing.

PuLLEY BLOCK, — Calvin H. Weeks,
Haverhill, Mass. This invention relates to pulley
blocks in which anti-friction balls are employed, and
vrovides a composite sheave wherein a series of balls
are loosely retained in a manner designed to greatly
reduce friction, while simplicity of ¢onstruction and
durability of the parts are also secured.

Agrlcuitural.

HAY STACKER. — Laban and Thowas
Soseman, Oskaloosa, Iowa. This ig an improvement
on a former patented 1nvention of the same inventor,
designed to simplify the construction and provide a
convenient means for raising the mast or pole of the
stacker from the completed stack, and prevent its
falling back when elevated graduallyin making the
stack.

ToBACCO STICK. — Joseph O. Renner
and Noah Bowers, Greeneville, Tenn. In this stick to
facilitate drying and curing tobacco leaves, longitudinal
gections are secured together, and the headed hooks or
pins'are passedoutward througheachsectionalternately,
each section serving to secure the hooks or pins of the
other section from displacement.

Miscellaneous.

APPARATUS FOR PURIFYING AIR. —
Benjamin S. Benson, Baltimore, Md. A filtering case is
arranged near the window of aroom, in connection
with a heating case and heating chamber connected
with a combustion pipe, and other novel features, for
purifying the atmosphere for respiration, the construc-
tion being more especially adapted for use in sick or
sleeping rooms, and the invention presenting improve-
ments on a former patented invention of the same in-
ventor.

Brow PiPE REGULATOR.—Eugene W.
Presbrey, New York City. This is a compound device
particularly designed for use in the illumination of
stages in theaters, etc.,, and is adapted to maintain a
uniform and continuous flow of the gases, thereby pro-
ducing a constant temperature and even intensity of
light, while preventing any mixture of the two gases,
and providing means whereby the regulator tanks may
be filled or emptied separately or together,

MINER’S LAMP.—John Ratz, Hazleton,
Pa. This is a small and convenient lamp with a hook
on one side by which it is attached to the head covering
of miners, the construction being such as to prevent
the lamp from leaking at its filler orifice, and obviate
liability of entanglement and matting together of the
cotton wicking, and also to prevent the lump from
rocking laterally.

PipE CoVERING. — John F. Tracey,
New York City. These coverings are preferably made
of asbestos in half sections, each having integral end
parts adapted to fit a pipe, with an intermediate
recessed or hollow body portion assuring an air space
next the pipe, the end parts of the coverings having
grooves or passages making the air space continuous
along a line of pipes.

PHOTOGRAPHIC CAMERA. — G eorge
Shorkley, New York City. In this camera the swing
back is held adjustably in the camera casing to move
the dry plate or film in proper position with regard to
the object to be photographed, the swing back being
pivotally connected with the camera casing, and the in-
vention being an improvement on a former patented in-
vention of the same inventor.

GATE LATCH. — John A. Lindberg,
Dayton, Iowa. Combined with a hook capable of
lateral movement upon a gate standard is a keeper
having outwardly extending spaced arms with slots
therein, and a lock lever fulcrumed in the slots of the
keeper, thedevice being more especially adapted for at-
tachment to light gates.,

SCIENTIFIC AMERICAN
BUILDING EDITION.

NOVEMBER NUMBER.—(No. 61.)

TABLE OF CONTENTS.

1. Plate in colors of a modern dwelling of pleasing
design at West End, Chicago. J. Dec Howarth,
architect, Chicago. Floor plang, perspective
view, sheet of details, etc.

2. Elegant colored plate showing perspective view of
a $1,400 cottage at Chicago. Two floor plans,
shect of details, etc. Architect J. M. Young.

. Design for an entrance hall.,

4. An attractive dwelling at Hollis, Long Island,
erected at a cost of $6,080 complete. Perspective
view and floor plans, Schwietzer & Diemer
architects, New York.

5. A neat looking cottage at Humboldt Park, Chicago.
Cost $3.200. Photographic perspective view and
two floor plans,

6. A colonial house erected for Mr. C. A, Hutchingg,
at Montclair, N. J. Cost $5.000 complete, Floor
plans and perspective elevation.

7. A Flemish cottage erccted in Philla Park at Wayne
Pa., at a cost of $5,800 complete. Perspective
view and floor plans.

8. A house erected at Elm Station, Pa., at a cost of
$5,200. Photographic perspective view- and tloor
plans.

9. Perspective elevation and tloor plans of a hand-
some cottage at South Orange, N. J. Charles B.
Atwood, New York, architect. Cost $13,000
complete.

10. Engraving showing a block of economical brick
houses erected at Philadelphia, Pa. Cost $2,000
each. J. M. Stiller, of Philadelphia, architect.
Floor plans and perspective.

11. Perspective and floor plans of a Lake Side cottage
at Minnetonka, Minn. Cost about $4,000, W.
H. Dennis, architect, Minneapolis.

12. Miscellaneous contents : Some of the merits of the
ARCHITECT AND BUILDERS EbITION of the
SCIENTIFIC AMERICAN.—The air supply.—The
Alhambra.—Dccoration of entrance hal), illus-
trated.—Questions on construction.—The Henry
Martin brick mchine, illustrated. — Buckeyc
Portland cement. — A government contract for
woodworking machinery.—Architects’ and car-
penters® transit, illustrated.—Improved dwelling
houses, illustrated. — Dumb waiter and hand
power elevators.—Improved double biind wiring
machine, illustrated.—Au improved boiler for
power and heating, illustrated.—Resistance to
fire of wood posts.—An improved door spring, il-
lustrated.—An improved hot air furnace, illus-
trated.—The Taylor ** old style * roofing tin.

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

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

MUNN & CO., PUBLISHERS,
361Broadway, New York.
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Thecharge for Insertion under this head is One Dollar
a line yor each insertion ; about eight words to a line.
Advertisements must be received at publicarion office
as early as Thursday morning to appear in next issue.

For Sale—New and second hand iron-working ma-
chinery. Prompt delivery. W. P. Davis, Rochester, N.Y.

Acme engine, 1t0o 5 H. P. See adv. next issue.
Presses & Dies. Ferracute Mach. Co., Bridgeton, N. J

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

Best Ice and Refrigerating Machines made by David
Boyle, Chicago, Ill. 155 machines in satisfactory use.

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

Power presses and dies. Also contractors for special
machinery. T. R. & W.J. Baxendale, Rochester, N. Y.

Tight and Slack Barrel Machinery a specialty. John
Greenwood & Co., Rochester, N.Y. See illus. adv., p.13.

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

$10,000—Equal interest desired in established electric
or metal manufacturing business. Address ‘ Young
Businessman,” care this paper,

‘Wanted—By a mechanical ingenious man, a sitnation
with some manufacturer; can furnish capital. H. Ap-
pleton, 43 Milk Street. Room E, Boston.

The Holly Manufacturing Co., of Lockport, N. Y.,
will send a book of official reports of duty trials of their
high duty pumping engines on application.

Guild & Garrigon, Brooklyn, N. Y., manufacture
steam pumps, vacuum pumps, vacuum apparatas, air
pumps, acid blowers, fliter press pumps, etc.

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

Sheet Rubber Packing, 1-16, 3-32, 14, 3-16, and 4 inch
thick, 734 cents per pound. All kinds of rubber goods at
low prices. John W. Buckley, 156 South St., New York.

Manhattan packing is self-lubricating. It keeps the
pistou rods bright and smooth. Send tor sample and
price list to Greene, Tweed & Co.. 83 Chambers St., N. Y.

Magic Lanterns and Stereopticons of all prices.
Views illustrating every subject for public exhibitions,
etc. (T A profitable business for a man with small capi-
tal. Aiso lanterns for home amusement. 203 page cata-
logue free. McAllister, Optician, 49 Nassau St., N. Y.

Tools wanted for imniediate delivery, new or second
hand: one large boring machine for cylinders and tiy
wheels; one second hand multiple musket barrel drilling
machine (low price): one slotting machine; two strong
lathes; one steam or power hammer; Second hand
traveling crane. Address X, Scientitic American Office.

How I Got to Colorado.

Haviog read in several papers that they were giving
away lots at Montrose, Colorado. I wrote and received
the deed so promptly, that a large number of my friends
at once sent, and atter getting their deeds. they appoint-
ed me adelegate to visit Montrose ; through the courtesy
ot the Colorado Homestead and lmprovement Company
1 ot a free ticket there and back. I had alovely trip,
and while there sold my lot for $127.50. Any person can
get one lot absolutely free, by addressing the Colorado
Homestead and Improvement Company, Montrose,
Colorado. By giving every third lot, they will bring
thousands ot people there. Montrose, the county seat,
is arailroad junction, and a beautiful city of nearly 3,000,
and will have ten thousand within a year. Their motto
is ** Get T'here, Boys,” and certainly free lots and free
tickets are sure winners. When property can be obtained
free, why should not ewvery one own real estate?

8. 8. N.—Elizabeth, N. J.

%~ Send for new and complete catalogue of Scientific

and other Books for sale by Munn & Co., 361 Broadway,
New York. Free on application.

HINTS TO CORRESPONDENTS.

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

References to former articles or answers should
give date of paper and page or number of question.

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

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

Scientitic American Supplements referred
to may be had at the oftice. Price 10 cents each.
Books referred to promptly supplied on receipt of

price.

"iinerals sent for examination should be distinctly
marked or labeled.

(2535) G. L. S. asks (1) how to mend an
iron kettle, called porcelain-lined, a large one burnt off
in the middle. A. This cannot be done. The new
enamel would have to be of the same composition as the
old, and any attempt would result in failure. 2. And
would also like to have a receipt for a liquid stove pol-
ish. A. Mix 2 parts of copperas, 1 part of black lead,
and 1 part of boneblack with water to give the consis-
tency of cream. Keep in a tightly corked bottle. Apply
with a brush.

(2536) L. J. O. asks: What are the pro-
porticns used in making a good emulsion of cod liver
oil with phosphates of lime and soda. and whatis the
process of mixing them ? A. Emulsion of cod liver oil
with phosphates of lime and soda.

Cod liveroil.......ccoviiviinininnnnes 8 fl. oz.
Mucilage of Irish moss... ... 00000080 5
Phosphate of calcium................ 128  grs.
“ *osodium.....iieiienn .o ®»s
Sirupof tolu... ......oiiiiii 1 fl. oz
Alcohol....... .oooiiiiiiiiiin e 1 &

Flavoring sufficient quantity wintergreen and oil of
bitter almonds.
Water q. s. to make 16 fl. oz.
Dissolve the phosphate of sodium in the mucilage of

Irish moss, and emulsify the cod liver oil with the lat-

© 1890 SCIENTIFIC AMERICAN, INC.

ter. Then triturate the phosphate of calcium with the
girup of tolu; add the mixture to the emulsion; after-
ward add the alcohol and flavoring, and finally enough
water to make the 16 fl. oz. Mix the whole thoroughly
together.

537) T. J. McF. asks how granite-
wareis madeand what is used to makeit. A. It is made
on abasis of sheetiron. The goods are pickled in sul-
phuric acid, washed, and are dipped into a mixture of
water and finely ground enamel, and are allowed to
dry. They are then snow white in appearance, with some
slight spots of rust showingthrough thecoating. They
are fired for about five minutes. This melts the
enamel and the rust spots develop the mottling. The
enamel is a glass that has been melted and poured into
water and ground. Several meltings are advantageous.
1t contains soda, lime, silica, fluorspar, etc. The suc-
cessful formula is 1n the nature of a trade secret.

(2538) W. M. writes: I am making a
modified Wimshurst induction machine. I would like
to know whether the tubular and solid shafts are brass
or wood ? Would a hard wood ring do in place of the
vulcanitering ? A. The tubular shafts may be made of
wood, and the solid one of brass or steel. Hard wood
may be used for the ring, provided it is well dried and
soaked in parafline. 2. I also made an induction coil.
I used naked wire, and it gives only 14 inch spark.
Would No. 36 cotton-covered wire do, insulating each
layer with the insulating cement mentioned in‘‘Ex-
perimental Science™ ? A, Yes.

(2539) T. McA. asks (1) how to prevent
soap from shrinking after it is cut into bars. A. By
some of the additions prescribed below you may pre-
vent it. One treatment is to allow the bars to shrink
and warp, and when it is over to plane them straight.
2. What to put into soap to make 1t hard. A. Soaj
made with good fat and soda should be hard if toc
much water Las not been used. It can be further
hardened by having a limited quantity of a strong so-
lution of sulphate or carborate of soda crushed into
thefinished product after framing. About 5 per cent of
the dry salts may be useddissolved in as little water
as possible. Or 10 or 15 per cent of a 50° B. solution
of silicate of soda may be added. 3. How to cut soap
into three-quarter pound bars and stamp name into
soap ? A. Have the name in raised letters on the
bottom of the frame. Cut with wires after setting.
See Brandt’s ** Manufacture of Soap and Candles,” $7.50,
and Cristiani’s ** Technology of Soap and Candles,”
$7.50, you will find much useful information on such
points.

(2540) H. A. M. writes: 1. Could you
tell me of a compound that when it is first used is thin
enough to press in a small hollow and that would get
hard like sheet rubber and as flexible, and that would
preserve the impression ? I wish to take an impression
off lumber and to keep grain muarks. A. Try a mix-
ture of glue 10 parts, glycerine 2 parts. Soak the glue
in water, dissolve by heat and add the glycerine. Oil the
surface to be copied before applying. 2. Could you tell
me how [could cet a lasting impression on unvulcan-
ized sheet rubber, without making mould out of plaster
of Paris ? A. Press against the surface well coated
with talc powder and heat and again press. The rubber
must be vulcanized, or prepared for vulcanization.
Nothing can be done with pure, unvulcanized gum. See
our SUPPLEMENT, Nos. 249, 251, 252.

(2541) H. B. says: Will you kindly set-
tle an argument that has arisen in onc of the machine
works in this place? All the men in the room save my-
self say that the gibs on a planer head do uot hold it
from dropping. One mansaysthat he cannotdo a tine
job on a planer that has any lost motion in the screw,
says that the head will drop and cause the tool to dig in.
IsaythatIcantake the rejected planer or any other
and do any ordinary job in first class shape with the
down feed screw taken out of the planer. A. We have
done some verygood work on a rickety planer, which
does not waive our acmiration for a perfect tool.
What your shopmates say they cannot do may be true,
and what you say you can do may be also as true. There¢
is much in knowing how to do good work with poor
tools.

(2542) L. W. K. asks : How can 1 take the
rust out of a nice breech-loading shot gun? There is
not very much in it, but coal oil will not do any good,
and some others that I have tried. A. You canuot en-
tirely remove the roughness caused by rust in the gun.
Clean to an even surface with a wooden ramrod with a
plug end that just fits the bore, using tripoli and oil on
the plug.

(2543) G. C. 8. writes: 1. I have two 12
inch board rubber triangles which were accidentally ex-
posed to the rays of the sun for a few minutes and were
considerably warped. How can [ make the edges
straight again and also preserve the right angles ? I am
not so particular about the other angies. A. Heat
slightly and press into shape between two boards. You
can ascertain the degree of heat needed by trial. Usc a
little at first and incrcase until the straightening ix
effected, Heat in warm water. 2. Can you recom-
mend a good book on railroad surveying, for a be-
ginner ? I understand land surveying, also trigonome-
try, etc. A, We recommend Byrnes * Pocket Book for
Railroad and Civil Engineers,” price $1.75, which we
can supply.

(2544) C. B. says: I would like to ask
you if you can tell me the difference between high
pressure engine and low pressure. A. A high pressure
engine runs by the direct pressure of the steam only.
In a low pressurc engine the exhaust steam is con-
densed with water or otherwise and a vacuum formed
in front of the piston, adding from 13 to 14 pounds
per square inch to the power of the piston.

(2545) F. A. M. asks: How can I ascer-
tain the length of the radius (without laying off) of the
arc, the length of the chord and distance between the
middle of arc and middle of chord being given? A.
See query No. 2495, in SCIENTIFIC AMERICAN, October

11, 1890.

(2546) A. B.—The silver medal found in
the prairie in Sioux County, Iowa, is one of those given
by George III. to the Indians who assisted him in the
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revolutionary war. They are quite often found among
the descendants of those Indians and are, asin this case,
sometimes dug or plowed up. Itis worth about $7.50.

(2547) J. S. J. asks how to make the
bright red sealing wax. A. Melt at the lowest possible
heat 4 ounces pale shellac in a bright copper vessel,
when fluid mix in with it 114 ounce Venice turpentine
warmed a little and next add 3 ounces of best vermilion.
Mix thoroughly, using as little heat as possible. Some
aclda little alcohol to the shellac.

(2548) B. W. S. asks: 1. Please give me
aformulaforthelensin an amateur enlarging camera for
Kodak negatives. Also the prices of thesame. A. Sce
SCIENTIFIC AMERICAN SUPPLEMENT,No. 451. Manufac-
turers of photo. apparatus sell specialenlarging cameras.
Cost $25 to ®30. 2. Give date or number of query
in which the hydroquinone or eikonogen developer
is described. A. See SvupPLEMENT, No. 621, for hy-
droquinone developer. For eikonogen, see SCIENTIFIC
AMERICAN, September 21, 1889, and April 26,1890. 3.
Where can it be procured ? A. Both can be obtained
from photographic dealers in your vicinity. 4. What
is the best lubricant for the commutator of an Edison
machine ? A. An occasional wiping with a cloth moist-
cned slightly with oil ig all that is necessary. 5. What
is the best size of wire for the simple electric motor
(Experimental Science) for 110 volts ? A. Use No. 20.

(2549) Determining the Radius of an
Arc—In the Notes and Queries column, query 2495, of
your issne of October 11, G. A. S. gives this rule for
finding the radius of an arc when its chord and rise are
given : *“To four times the square of the rise add the
square of the chord, and divide this sum by eight times
the rige.’® This is correct enough, no doubt,asyousay,
but the quantities are needlessly large. Is not the fol-
lowing a simpler solution ? Half the given chord is evi-
dently the sine of half the arc. The * rise is the
versed gine of this arc,which subtracted from the radius
is of course equal to the cosine. Now, by the ‘“‘pons
asinorum,”

sin?+cos?=rad? or
s8in?+ (vad—versin)Z=rad2
Reducing this we obtain
8in2 + versin?
rad=—
2 versin
1. e. Tothesquare of one-half the chordaddthe square
of the rise, and divide the sum by twice the rise.
REev. CLARENCE E. Woonyax, Ph.D.
New York, N. Y.

(2550) C. P. B. asks: Will you please
give the rule for ascertaining the amount of curvature
for any given distance on the surface of standing water
or other perfect level 2 How far can the light on the
siatue of Liberty be seen * How far ought it to be seen
from the deck of a vessel 20 feet above the water, in
clear weather ? [ have seen it positively stated that on
the Trish Sea the red light on Holyhead pier and the
two bright lights at the Poolbeg lighthouse are both
distinctly visible at the same time from a point midway
between them though they are sixty miles apart; will you
give their respective heights, and also state if you know
anything about the facts in the case? What is re.
garded as the most conclusive evidence of the sphericity
of the earth ? I understand that there is asociety in
England that denies that the earth isa sphere; indeed I
have even met one or two of their disciples in this
country. Theyseem to be people of ordinary intelli-
gence upon all other questions. They are full of so-
called facts which are in conflict with the accepted idea
of the shape of the earth. The statement about the two
lights on the Irish Sea is from one of their publications.
It 18 also claimed that the light on the statue of Liberty
can be seen ninety miles. A. Rule for curvature of the
earth: Divide the square of the distaunce in feet by the
equatorial diameter of the earth in feet—41,852,124; or
a more simple one for ordinary purposes: Two-thirds
of square of distance in statute miles equals the curva-
ture in feet. The horizon of the light on the statue of
Liberty i« about 22 miles, and should be seen from the
deck of aship at 26 miles. We have no data asto the
heights of the Holyhead and Poolbeg lights. Each
should be over 400 feet above the sea to be both seen at
midway with ordinary refraction. Probably, if the
height is less than 400 feet, they have only been seen
under conditions of extraordinary refraction in the at-
mosphere. The curvature of the earth, or depression
of the horizon in every direction, as seen from high
mountain peaks in the ocean, and the changes in lati-
tude of sun. moon, and stars, as seen from different
parts of the earth, are conclusive evidence of the
sphericity of the earth. The licht on the statue of
Liberty may have been seen from some mountain 90
niiles distant under extraordinary refraction. We give
the stateraents of the flat earth society avery wide mar-
gin of doubt.

(2551) J. C. L. asks : 1. What would be
the pressure attained by compressing the air in a cylin-
der, 20 by 5 inches inside measurement, down to 15, 10
and 15 inches, beginning with the air nominal ? A.
You would have 734 pounds, 15 pounds and 30 pounds
pressure at the proportions stated. 2. Would 70 pounds
pressure on a one inch pipe be sufficient to attain a
pressure of 30 pounds on a three inch cylinder < A. If
pressures are per square inch, the cylinder would have
7 by 70 or 490 pounds on the piston. 3. Would a ma-
chine operated by springs be considered a perpetual
motion, the springs worked by power furnished by
themselves ¥ If so. what ought such an invention bring
if for sale ¥ A. We have very little faith in the fact
of a perpetual motion being offered for sale. - We wish
to sce the perpetual motion first.

(2552) F. G. M. asks: What are the
conditions requiring a division in an original invention
where itapplies to one commodity and is the invention
of one person ? A. VWhere two or more devices that
can be separately used are claimed in one patent, the
Patent Oftice generally requires a division and the tak-
ing of separate patents. For example, if the invention
relates to a vehicle, and one claim is made for the hub,
another for the seat, another for the spring, in such cases
divigion-is required.

(2553) W. W. asks : Will you kindly give
me directions, in Notes and Queries column of SciEn-
TIFIC AMKRICAN, for measuring primary batteries ? A,

We refer you to works on electrical testing, such as
Kempe's ** Manual of Electric Testing,” $5, or Kempe’s
‘¢ Electrical Engineer’s Pocket Book,™” §2.

(2554) G. R. asks how to silver a piece
of plate glass to make a mirror. A. Spread a piece of
pure tin foil on a marble slab, pour mercury over it
until itis quite deep, slide younr perfectly clean glass
over it, keeping the front edge below the level of the
amalgam, press with a heavy book, and after a day
stand on edge to drain for a couple of days.

@555) P. J. T. writes : 1. I have a large
mirror, and lately it became spoited all over; it looks
muddy. I first thought it was on the front of the glass.
It was, but I found out afterward it was on the back.
Could you give me a receipt to fix it, and would it be
possible for me to coat the back withont sending it
away to afactory, that is, if it needs it? A. Westrongly
advise you not to attempt to repair it. Send it to a
factory if they will undertake it. Often such a trouble
cannot be satisfactorily dealt with. 2. How is mercury
applied ? A. See preceding query. For silvering
glass consult our SUPPLEMENT, Nos. 105, 121,
206.

2556) T. W. H. asks: 1. How can
parafline be hardened ? A. Itcannot be hardened. 2.
What is heel ballmade of ? A. Melt together beeswax
1 pound and suet 4 ounces, stir in very tinely pow-
dered ivory black 4 ounces, and lamp black (sifted) 3
ounces,gum arabic and rock candy very finely powdered,
of each 2 ounces. When thoroughly mixed, pour into
mould.

(557) G. K. R. asks (1) for a formula
for a cement that will firmly weld two or more thick-
nesses of cotton cloth, interfering the least possible
with its flexibility. A. Try 5parts of glue softened in
water and mixed with 1 part of glycerine and heated to
solution. 2. Some solvent that will prevent common
commercial rubber cement setting so quickly. A. Add
morenaphtha, of rather a high evaporating point.

and

TO INVENTORS.

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

INDEX OF INVENTIONS

For which Letters Patent of the
United States were Granted

October 21, 1890,

AND EACH BEARING

‘THAT DATE.

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

Adjustable pattern for draughting garments. H.

Ad CUDTY - e ettt iiiiiieeeateaseesaennanaiianans ,607
Alarm. See Water alarm.
Album, photograpi, J. Sutter............... . .... . 439,044
Alkali, apparatus tor recovermg. H. Burgess 338,772
Auger handle, H. L. Pratt. 138,860
Auger, post hole, G. l< y 438,760
Autographic register, F. Bentel. 438.835
438,990
432 817
Axle, self-lubricating vehlcle. C.F. Mllburn 438,178
Band cutting fork, A. PIAttNer... ...c...eev.sss 433,765
Bath. See Fool bath.
Bath tub, portable. E. S, Laﬂ’erty ......... 438,628
Beating-out machine, B. Hill.. 438.810
Bed bottom, spring, G B. Smlth 438,956

Bedclothes holder, M. L. Rapelye
Bed. folding, J. Muller...... seearae .
Bed lounge, child’s, A. Morris .
Bed slat lock. W. 'T. Wilson..
Bell, door, H. C. Williams.. .
Belts, device for comrollmg the air about ru
ning, A. J. Robertgon..
Bench hook, H. D. Lanfal
Bevel protractor, B. E. Har!
Bicycle, C. L’Eplattenier.
Bicycle, J. W. Montgomer:
Bicycles, luggage carrier for,
Binnacle, adjusting, G. \V. VIernll
Blacking box holder, H. E. Smyser.
Boats, ships, etc., ;zuard tor, S. B. G
Bobbin winding machine, C. S. btrowbndg .
Boiler furnace, marine, Bates & Holman....
Bonll%rs. ﬁteam drum for sectional steam,
ni -

438,783
433907

438,776
438,992
438,793
433,744
. 439,045
438,681
438,937

Bolt severmz machme. stay. R. W. Bayley..
Book and advertising medium, scrap, A. }l
Boot, I. C. Swartley.................... .
Boot treeing machine, Copeland & Crlsp
Bottle. nursing, J. W. McKinnon
Bottle seals, etc., machine for msertmz wire luups
in, W. Painter..
Bottle stopper. W. Painter-..
Bottle stopper extractor, w. Painter

Bottle stopper fastener, W. Painter.. 438,%
Bottling machine, W. Painter . 4)8 05
Box. See Letter box. Pigeon hole box.

Box fastener, J. F. Suffecool....... ............ehtn 438,756

Bracket. See Lamp bracket.
Brake. See Car brake. Vehicle brake.
Brick machine, G. Carnell  ............... ...
Bridge detector and lock, draw J. T. Hambay
Bridge gate, draw, A. H. ‘Sas:
Brush, W. A. Selzer
Brush, fountaiu marking, J. B. Harris. ...
Brush, stippling and qtencllmg. J. L Hansen
Buckle.B H. Day, Jr .
Buckle, suspender, D. I.m .
Blnldmg construction, H. D Bush
Bung and bushing, W. E. Delehant
Burner. See Gas or oil burner. burner.
Burning coal and hydmcarbnn fuel in combina-
tion, apparatus for, A. Mason...................
Burnmg liquid fuel, apparatus 1()1‘. W. M. Abbott.
Burnisker, W. H. Boles......
Buttoner, T. B. Hodge ...
Camera. See Photographi
Camera, G. Bausch ..
Candy packing cray, C.
Car brake, D. I.. Barnes
Car brake and starter, C.
Car coupling, J. I
Car coupling, W. Huston
Car coupling, J. K. “Leavitt.
Car coupling, A. C. Mather .
Car coupling, B. D. Tabor.
Car coupling, R. L. Whatlev
Car door, grain. L. Reifsnei
Car, metalhc rallway, C. W. M. Smi
Car, motor, E. Verstraete..
Cdr, rallwav W T. Wilson.
Car ventilator, H. F. liannis
Cars, automatic mechanism for station indicators
inrailway, J. Kueffer................cooviieien...
Cars, rail sweeping actachment for street, O.

438,801

438.852
438,75

438,689

Sternoff-Beyer ..... ... ... .. 38.868
Card setting machine cutter, J. A. Ellison... ..... 439,067
Carding engines, fleece dividing attachment for,

Leech & Himelspark..... feireeeesieesncsennss. 439,073
Carrier. See Cash carrier.

Cart,road, W, B, DOAEE. cosevscaniveosesnsnrarsses, 439,056

438,700, 438,701

138,714
. 438,959

Cart, road, C. A. & J. H. Miller
Case. See Mailing case.

Cash carrier, C. D. Reeves..... .. ...
Cattle, xmplement for dehorning, R. A. Steele

Chair. See KFolding chair. Invalid chair.
way chair.
Chopper. See Cotton chopper.

Churn, W. J. Hersom

Churn motor, J. H. Jordan 46&8\‘%8
Cider mill, B. R. Collins............ 148,679
Cider mill and press, J. H. Stewar! 138,960
Cigar bunching machine, K. & K. H. Thompson . 438,903
Cigarette, K. M. Harnis.. . 39,004
Cistern, C. K. hrnqberger 4)8,%’4

Cleaner. See Flue cleaner.
Clock, electro-pneumatic, V. Popp. .................
Cloth into strips, machine for catting,
Cloth pressing machine. D). Gessner
Cluteh, friction, J. D. Ehrmann.

. 438, ()14
438,735

Cluteh, friction, O. B. Kinnard.. .
Clutehing and belt-shifting devices, mechanism

tor operating, K. B. Miles...... . a‘) 080
Coftin handle, W. H. Blackford... . 43

Computing machine. O’Connor & McConnell 4&% a'U
Cooker, steam, G. Thomasoa.. . 439,027
Cooking utensil, P. Kremers.. . 438,849
Cooler. See Wine cooler.
Copying press, S. T. Lockwood.... ........... . 438,850
Cornstalk cutting machine, H. D. Hammersley. 438,175
Corget, C. L. Olmsted .....cccivvuimiinniiiienurenn.. 438.858
Cotton chopper and cul vamr, combined, T. E.
Anderson................. vee 438 975
Cotton press, J. W. (xregory 38,762
Coupling. See Car coupling. Plpe coupling. Strap
coupling.
Crank pins, tool for turning, C. A. Jefferi: 438,731

Cultivator, S.
(‘umvamr. J. Kirby....

4"}8 484

Cultivator, L. M. Reed 438, zﬂﬁ
Cultivator attachment, 438,75
Current_generator and motor, alt
Bradl 438,602
. 438,121
Cutting square holes machine for, H. F. Ainley.. 438,791
Desk attachment, t1. J. Muller............. ceeeenn.. 438,856

Detector. See Bridge detector.

Digester, W. T. Forbes............ PR e eee.. 439,033
Digger. See Potato digger.

Door closing device, 3. Loe.. ceee.. 439076
Door securer, J. M. Kern.. . 438,626
Door spring, 1. F. Kield...... . 438,802

Draught equalizer, T. Dugdale. . IRt % P
Drill. See Klectric drill.
Drum, M. WoOodman. . ......cccevun sueriierannns o... 438670

Karth mcving machine, W. W, Lemmon . 439074
Klection booth, . H. Hasselman.. 438.624
Election booth, folding, . Blair . . 43897
Kiectric crossing gate, 1. Gillette.................. 438,620

Electric currents, apparatus for the rhythmicgen-
eration of, C. Langdon-Davies [ETTORIN .. 439017
Klectric drill, G. Buchanan.... . . 438,837
Electric guest call, A. Striemer.
Electric light pole, P.J. Dinn ..
Klectric machines, brush holder for dynamo, C.
F. WiInKIer........cooiiiiiiieinnennenaenns
Electric motor, C. S. Bradley
Electric motor, E. Thomson..
Electric or other lights, device for raising aud

lowering, D. B. Matson 439 023
Electric transmitter, magneto. A. E. Todd . 4n8.810
Elevator, B. N. Deblieux.... ................ . 438.913
Elevator or bridee gate, A. Eberle. . 438,991
Klevator, safety device, J. Hatch............ oo 439,081
Engine. See Hydraulic engine. Steam engm
Envelope blanks, machine for gumming, H. Rau.. 439,039
Evaporating maple sap or other fluids, G. E.

Wheeler, .. ...ooiiiivies svniaeiiiiaeaann 438,887
Excelsior cutting machine, N. Henry 139,007

Explosives, manufacture of, Lundholm & Sayers. 438,3]#;

Extractor. See Bottle stopper extractor. Stump
extractor.

Fans, means for reversing the motion of, D, J.
Omstead..

Fare conveyer puc Anderso!
Fare registers, appara&us for opera
Belles .. ..
Faucet and bung, K. F. .
Feed roller mechanism, H. D. Host:
Fence construction, W. H. White..
Fence making machine, S. A. Henkel, St.
Fertilizer, J. Patterson
Fertilizers, manufacture of, P. B. Roseg
Fibrous plants, apparatus for treating,
Forbes
File, bill, C. W. Bowne
Kirearms. electrically-controlle:

L 438909

Derschau................... 439,055
Fire extinguisher and alarm, I ) 4387
Fireplace back or lin mg. F. W. Keifel, Jr. 438,732
Flue cleaner, W. 1. Watson............ 38,96

Fluid meter, V. Pop
Folding chair, B. I<‘ Hum
Foot bath, M. .. W. Martinot.. .
Forging machines, electric blank heating and
feeding apparatus for, G. D. Burton........
Fork. See Buand cutting fork
Frame. See Sewing machine quilung frame.
Fruit cleaning, sifting, and steaming device, E.
Olsen . 438.940
Kruit dipping apparatus, D. D. Jon 439,072
Furnace. See Boiler furnace. (:lass furnace.
Heating turnace. Hot air furnace.
Furnaces, apparatus for maintaining combustion
in secondary chambers of boiler or other, Wil-
son & Mason 438,873
Furnaces, maintaining combustion in secondary
chambers of boiler or other, Wilson & Mason.. 48,872
Furnaces, smoke preventing attacement for, A. J.

L6113 2 483,83
Gauge. See Pipe testing gauge. Printing ,press

feed zauge.
Gauges, adjustable head for scratch surface or

other, G. H. Tansley ...... ... coviiuiiiann. 438,758
Galvanometer, portable reflecting, C. P. Krey . 438,882
Game, N. W. Thornton.... . 438,962
Game counter. A. E. Arp.. 438,977

Game or educational devue or ap

438,757
Gas and water box for streets, 5
Guas or oil burner, F. S Durand
Gas retort lid, J. R. Floyd.
Gas retort lid, J. Ruucoe .
Gate. See Bridge gate. Kl
Klevator or bridge gate.

Gate, S. M. & M. Coffman.. .. 438,987
Gate, S. D. Hathaway. . 459.005
Gate, C. Oesterling . 438,939
Generator. See Current g nera or.

Glass furnace. A. Weyer-... ..... c..o oouvsocer., 439,029
G lass pipe casting mdchme R.G. Guptill. 438806 438,807
Glass shades, etc., mould for forming flanges on,

G. H. Lomax . 438,203
Glazing bar, T. W. Helliwell.. 439.066
Glove fastening, M. D. Shipman.... .0 438,866
Gloves, etc., fastening for, . 8. McKenney 439,034
Grading machine, K. Scholes........ ....... 448,863
@Grain binder mechanism trip, Miller & Ellmwood 4‘18” 3
Grate, H. N. Hemingway . 439,006
Grate for gaseous fuel, C. . 438149
Grinding mill, 8. Hughes.. 438,728, 438,729
Guide device, P. L. Day.. . . 5083
Hammock or hed support W. M. Lyon . 438 2650
Handle. See Auger handie. Coffin handle.

Harness rosette, M. Sansoucy.. 458,950

Harrow, M. M. Green
Harrow and cultivator, combined, Ferguson &

438,920

MCKeIOT . .iiivie ol 0 vivie i iiiiaieeeeaeiiinaass 438,880
Harvester and husker. corn, Youngs & Richard-

20 T 438,972
Harvester, corn, Burrus & Hall 38,7

Hasp lock, W. H. Price

Hat dyeing apparatus, M. Delohery.. 438,603
Heater. See Soldering iror, heater.
Heater, M. .. W. Martinot .. ............. . 438,932
Heanng furnace, H. S. Houzhton 438, 387
Heel burnishing machine, A. B. Fowler et al- 4.{8 97
Heel and sole edge blacking machine. C. k. Leigh=

L0 1 P 439,018
Heel trimming machine, Glidden & Klliott 439.060
Hinge, spring, M. Redlinger.... 438,41
Jioldback strap, W. Anderson. 438,147

Holder. See Bedclothes holder.
holder. Bolt holder. Photoeraphw plate
holder. Lantern holder. Screen holder. Specu-
lum holder. 'T'ag holder.

Hook. See Bench hook.

Horseshoe, C. H. B. Schatz.

Horseshoe calk, detachable,

Hose, F. G. Botstford ..

Hotair furnace, G.F. Wilson ... .

l{ot water dranght tube, C. D. Hun

Hub, wheel, T. M. Hall ..

Hub, wheel, .l. McMuhon.......

Hydraulic engine, . W. Barret

Hydrocarbon burner, Wilson & Mason

Ice sawing machine. A. |

438952
8

Indicator. See Station indicator.
Inkstand or bottle, W. Rodiger . 438,898
Insulating composition, A. K. Menuez.. 438,648

Insulating broken wire, device tor automatlcally.
M. Kernstein ...... ...l

Insulator. K. Miro.. 438,434

Invalid chair. N. Petry . 438,945

Iron. See Sad iron.

Iron, ehmmaung graphitic carbon from cast, .J.

B. Rensh. 38,7
Iroumgmble. AL A Wagnon .U R, th

438.814
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Joint. See Rail joint.
Journal, anti-friction, T. N. Subers
Knitting machine, circular, A. C. Bugbee...
Knitting machine, circuiar, Gifford & ¥renc
Knittineg machine, circular, J. ¥. Gordon...
Knitting machine, circular, J. B. Hipwell
Lacing eye, F. S. McKenney..............
Ladder, tolding step, N. Goldberg
Lamp, arc,J. kent...... ..
Lamp bracket. P. R. Reme
Lamp extension device, incandescent, S. 0. & M.
ACNeWtOn.. ... i i e
Lamp socket with regulating atmchment. elec-
tric, Wollin & Werllne
Lantern, J. B. Stetson ......
Lantern holder, F (1 Annable.
Last,M L. Wright...........
Lasting machine, C. }u. Goss
Lasting machine head. G. W. Copeland et a
Latch, H. C. Beurdslev .
Latch. R. H. Kuhrts. . .
Latch and lock combined, W. Samoniel
Lathe center grinder, E. K. Woodward.
Letter box, H. Perls
Leveling instrument, C, G. Smith .
l,u.'mhouqe:s. construcnon of, Andrews & Lmden

............................................ 438,916
ngntmz system. arc and incandescent. J. E
fdetteeii e e 438,619
nghtnlng arrester, A. C. Whlte ........ .. 438,788
Liquid mixing apparatus, A. Jorgensen. 434,010
Lithographic stippling, producing, C. H H. Gordon.. 438.918
Lock. Nut lock.

See Bed slat lock.
Lock, C. M. Burgess.....
Lock, Forkel & Hunn
Locomotlve, compound,
Loom mechanism tor prudu
vedges, W. Simpson
Loom shuttle operatmg mechamsm,
Loom shuttle tension device, A. Baldw
Lubricator. See Axle lubricator,
Magnet, electro. K. M. Schmidt
Mail pouch, W. M. Conner
Mailing case, J. Q. Moxley..
Marbles, coloring, A. L. I)yk
Mask, tonlet, I. Cassidy

Hasp lock.

Mat. See Metalhc mat.

Matcher head, . S, Madison.............cocevann 439,079

Mattresses, manu!acturmg feather, A. J. Cun-
ningham . 438,682

Mechanical movement, J. I
Medicine, coughremedy, E. Sm
Merchandise seller, aulmudtm. W, G. Latimer. ..
Metal strips for mats, machine for corrugating

and punching, K. M. Leavitt. .
Metallic mat, W. C. Spelman . 438,648
Meter. See Fluid meter.
Micrometer surface gauge, C. W. VIalmqmst ...... 438,851
Mill. See Cider mill. Grinding mill
Mine cages, mechanism tor loadmg and unload-

ing, R. Dinsmore... ........... ... 438
Mirror support, K. M. Greenwood...
Mould. See Paving block or tile mould.
Moulding machine, P. O’Connor.
Moulding press, C. J. Le Roy..
Mouvlvdn;us machine for making sheet metal .]
Mortar mixing machine, H. A. Garvey
Motion, device for converting, S. Sloan..
Motor. See Churn motor.
Mower, lawn, P. Thielen
Nut lock, E. F. Besse..
Nut lock, I. C. Hawes....
Nut tappmg machine, F. 8. Cook..
Nut wrench and tool, combined, W. i. Huston....
Oil burner, W. N. Robinson. .................. .
Overshoe securing device, J. L. Heﬂern(m.
Paddle for handling butter, etc
Padlock, W. H. Price.
Paint, W. A. Hall ..
Painting, decorative, K. B
Paper bag machine, A H. Fial
Paper mldmg machines, side g

438,799
455

. 438,629

Electric motor.

439,058
438,804

. 438,838
438,739

. 433,807
L 438D

08,84

Paper.
tfrom, W. G. Chapin..
Paper. machine for marbl g, C.

Papel‘d pulp, magnetic separator for, K. H. Rich-
ATCGS. . . evoretonenciun iossssanceencconanns .
Paving block or tile mould, G. Winding .

Pen, fountain, J. Raynald....
Photographic apparalus, magazine plate

rtons

for, Kipper & Perry, Jr.....o..c covvenininnn. .. 439,012
Photographic apparatus shutter, E. W. Perry, Jr. 43894&
Photographic camera, K. W. Perry ........ . ee. 4484
Photographic camera shutter, E. W. Perry, Jr.... 439, Od’l
Photographic plate holder, Kipper & Perry, Jr..‘. 434,013

Photographic printing paper, emulsion for, L. K.

Pick. A. Bode..
Pigeon hole bov, A. Petersen
Pile driver hammer guide, 1. Sms
Pipe coupling, E. Lawson..
Pipe coupling, W. M artm
Pipe cutter, C. Mille
Pipe testing gauge, P ‘M. Ashton.......
Pipes, electric welding of, K. Thomson .
Plane, bench, J. E. Greene
Planing machlne. Woods & Thomas.
Planter, W. C. Bateman......
Planter, cotton, J. W. Estes.
Pliers, sheet metal, N. B. Keyes.
Plow, J. M. Stone
Plow point and colter, combined, L. ‘B. Conant
Pocket protector, W. V.'S. Bastian ..
Porous sheets or surfaces for the absorptlon of
liquids, etc., mannlacture of, K. H Glew...... 438,998
Potato digger, JJ. E. Kelly.. ..
Potato digger, C. ’l‘on-ager
Pouncing roller, B. M. Walsh
Power, electrical transmission of, W. Stanley, Jr. 4'%9 042
Press. See Copymg press. Moulding press.

Printing press, C. H. Cotton........... 438,988
Printing press feed gauge, E. L. Megill .. 438,65
Propeller, buoyant, D. W. Lord........ . 438,816
Protector. See Pocket protector.

Pulley, G. Philion..

. 438, 322

Pulley blocks, ma.kmg. E 3
Pulley, split, Magers & Parker
Pulleys to shatts, means fo!
Dayvis..

Rack. See 'l‘owel rack
Rail joint, M.C.
Railway cable grlp. J W. (,entry
Railway chair and support, C. E
Railway, electric, R. M. Hunter
Railway frog, J. Baird c e
Railway mileage recorder, O. BE. Michaud........0"
leway safety lock and switch system, J. Chand-

le
leway safety signal, automatic. H. F. Hunt.
Railway switch cable, Stafford & Roblmon
Railway system, pneumatic, G. W. King..
Railway tie, metal, A. M. Kramer.... ..
Railway time signal, B. Fontaine ... .o
Railway trolley qwnch electric, H. W, Marcy.....
Rallljways, buildingthe car tracks of. J. A. Holli-
ay
Razor strop, G. Spiess. ..
Reroliing old rails, rolls for, A. Reese..............
Recorder. See Railway mileage recorder. Time
recorder.
Reel. See Wire reel.
Register. See Autographic register.
Ring. See Spinning ring.
Riveting, J. D. Stirckler
Roads, rut cutter for logging, Rose & Mooers .
Roller. See Pouncing roller.
Rolling mill apphance. W. H. Maddock. 439,078
Roof, J. C. Zallee...........cciviiiiiieienenn.. 438,973
Rope, etc., mdchlne for makme. G. R. Kress. 438.6
Roundabout, C. R. Hanson .
Suck filler and swcm)g. combined, W. H. Robmson 4;%948
00

.. 439,043
. 438,

Sad 1ron, J. F.

Salve, tetter, T J. Newbery
Saw gin, W. M. Bro

Saw gummer and setter, G
Saw set, J. Juhnstone.
Saw swaging machine,
Scale and calculator

Phelps

Screen. see Table
Screen holder. wire, P. W. "Zei

don....... ... ...,
Screw, rolled wood, C. D
Seal making machlne .C. H ill.
Seat, G. VV. Pepple................
Seeondary battery, E. N. Reynier. L.
Seed distributing disk, Schuefer & Mehnert..
Seed rt)‘ulls. apparatus for treating cotton.

B

Sewing machine, W. F. Beardslee.
Sewing machine, M. Lachman..
Sewing machine and plaiting attachment there-
for, W. T HOS@ .ooiiies cons 0 eiiiiieieeian 16,811
Sewing machine, buttonhole, J. Q A.Tioughton . 4'&8813
Sewing machine presser foot, .. A. Harrison..... 328
Sewing machine quilting frame Urban & King....
Sewing machine spool holder, I.. A. Miller... .....
Sewing machine t(rimming mecuanism, W
Beardslee............cooeoiiiii it 38,796
Sewing _mnehines mechanism for automamcally
cutting buttonholes on, Tebbetts & Noggett.. 438,655
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Sewing parallel seams, W. F. Beardslee ........... 438,195
Shades, etc., device tor supportinu. W. McCor-
mack ... L 38.857

Shaping machine, U. Eberhardt ..
Sheet metdl edging machines, scrap cutter for‘ A.

438,845

Sheﬁt metal rolls, bridle attachment for, A. P
ine.. .
Shelving, W 'C. Peckham .

Shelving, knockdown adjustable 3 N
Ship’s rigging, thimble for, J. J Walton ......... 38,904
St.oe uppers. construct ion of, F. 8, McKenney 438,105
Shutter bower, A. D. Goodwin. - 439.000
Shutter or door, fireproof, (. St. John ', 438,652
Shutter, G. S. Elliott. . .. 438,616
Signal ISee Railway safety signal. Railway time

signa
Skate sharpener, 1. J. Merrill 438,695
Sled bolster bearing, McMan 438,706
Sled propeller, k. 1. Noeche 438,
Sledges, pwks, and other too .

C. A & J. H. Miller .. . 438,735
Sliding gate. automatie, I, W 438,914
Smoke consumer. J. Mueller. . 438704
Soldering iron heater, E. Wildi. 435967
Soldering machine. M. Jensen. . 438926
Soles, machine for slashing inner, F. D. Rich . 438,64
Speculum, electrlcal S. H. Linn.............. .. 438,891
Speculum holder, J. N. Washington.. . 439, 025
Spinning ring. C. K. Trowbridge........ ...... 660
Spinning spindle support, Buttrick & TFlanders.... 879
Spoke facing machwne, C. W. Cotton et al.......... 439.053
Spring. See Door spring.

Stamp package, J.T. Whilden...........cccovveaian. 438,770

Staple making machine, W. L.
Station indicator. H. K. Jenks........
Station indicator, F. W. Sperry ... ....
Station indieator, electric, G. H. Kirwan..........
Stays. machine for making garment, B. B. Mor-

.. 439,017
.. 439,00t
. 438957

2a’

bteam engine, R. A. Gove
Steam trap for radiators, F. G.
Stocking supporter, K. 8. Smith..........
Stone polishing machine, McLean & Lewis..
Stopper. B8ee Bottle stopper.
Stovepipe shelf, T. B. Ward

Stoves, wick tube for oil, C. P. Goss.
Strap. See lioldback strap.

Strap coupling. J. M, Harper
Stuff chests, agitator for, M. D. Curner
Stump extractor, J. D. McElya e
Supporter. See Stocking supporter

Surgical tent or dilator, T. G. Knlght
Suspenders, Il Lieberthal ............
Switch. See Railway switch
Syringe, H. C. Barker
Table.

.. 438635

. 438.664
. 438,842

. 438,929
438,693

38,980

See Ironing table. operating

438.947
438,958

438.871

Tablets, machine tor compressi

Tack driving tool. M. A. Sheldon.

Tag holder, R. Stewart ... .......

Tank. See Water clnset flushing fank.

Tapping or connecting branches to pipes, method
of and machine for, P. Kley .....

Telephone, A. J. McDonald..

Telephone, J. W. Machnough.
Telephone. W. L. Richards...

Telephone, J. C. H. Stut ... .e..oooivvnn....
Telephone exchange apparatus, F. G. Beach
Telephone transmitter, A. J. MacDonald

Tension device, A. E. blhnwood ....... L 438615
Theatrical appliance, J. Arthu 435,978
Thill or pole for vehicles, foldluz..] D. Raﬂens-
LT3 > 438,946
Tie. See Railway tie.
Time recorder, H. R. Adams...........ccoviieen .u 438, 83‘1
Tobacco extract, H. Endemann . 438
Tobacco pouch, J. Burbridge . 4380 (H
Towel rack, S. Lightburne, Jr.. . 439,019
Toy, locomotive, J. Hanley...... . 439,064
Toy target, K. E. Lommatzsch . 439,082
Tracing wheel, E. Klopp 438,734

Tramportmg loads by means of traveling ropes or

cables, apparatus for,J. P. Roe.. ............ . 438,919
Traveler clearer, C. E. Trowbridge.. . 438,659
Truck, self-oiling car, H. M. Goodman . 4384999
Trunk, wardrobe, 4. N. i . 438,889
Tub. See Bath tub. Wash tub.

Tug, shaft, C. W. Haas.... . .. .cciuiiiinivenennnnens 439,002

'l‘w:l?e trom straw, machine for making, B. M. Wat-

Twisting machine, strand. J. W. Martin.
Typewriting machine, B. A. Brooks..
Typewriting machine. D. W. Dodson..
Typewriting machine, J. H. Forrest
Typewriting machine, Foss & Keith.
Typewriting mdchme. M. J. Hewlett
Typewriting machice, I.. T. Weiss
Typewriting machine, P. P. Wen 8.6
Typewriting machine, E. F. 438,971
Typewriting machmes. T
for,J. W. Gibboney 438,618
Typewrmng machines, ribbon feed shifter for, C

................ . 433,901
Umbrella. Jo Bergesen . 438983
Valve, cut-off, A. E. Norris 438,637
Valve gear for gas engines or petroleum’ engines,

O. Vogelsang 438,785
Vaulting horse, R. Reach . 438,640
Vehicle brake, automatic, R. O. “Wood ... 438,669
Vehicle jump seat, Hess & Hawes....... . 433,854
Vehicle, shifting seat, M. M. Dennett. 433,610
Vehicle, two-wheeled, W Harper.. ... 438,742
Vending machine, F. G. Dieterich.................. 439,030
Ventilator. See Car ventilator. 439052

Veterinary operating table, M. M. Copp .
Vise, 8. H. Randall . 435,826
Walking, running, and jumping, apparatus for
facllnatmg. N. Yagn....ooooiiiiiieniniiiiininn oon
Wash tub, M. L. W. Marunot ................
Watch keys, manufacture of, R. i1. Franklin.
Watches, hair spring collet for, W. E, Banta.
Water alarm, electrical, k. M. Ashton......
‘Water closet flushing tank, A. Haarlander
Water closet, pump, W. D. Baxter........
Water wheel, turbine, N. ¥. Burnham
Weigher, grain, J. H. Poulter......
Welding, electric, E. Thomson..
Wheel. See Tracing wheel. Water wheel.
Wmdmg cotton, etc., upon cores, machine for, C.
Bradtord .
Wine cooler, A.'S. Morton
Wirereel. J. A. Truman..
Wire tightener, J. Hutchms

438755

Wrench. See Nut wrench.

DESIGNS.

Badge, W. H. Upton.........
Banner, hanging, .). Kevan
Bridle bit, P. Gschwend.

Knitted fabric, F.
Qiler, W. Vogel.................
Pen holder, E. S. Johnson, Jr.
Roofing tile, G. H. Babcock.
Shelt bracket, M. D. Jones
Smoker’s set, J. C. Dowd ...
Stove, heating, [. De Haven
Wagon body, H. C. Armstrong
Wall paper, C. Booze

TRADE MARKS.

Ammonia, prepared, Lasker Brothers
Cigars, J. W. Craver
Den'tal 200ds and material
“loar, wheat. Sleepy Eye Roll
\ eat, liguid extract of, Liquor Carnis Company
s»lineral waters, nal:urdl Excelsior Springs Com-

PANY o eiaeeeteneaneeneanneeiasaeeasserosesnesnsanns 543
Muslin and other cotton goods, Albion Company.. 18,548
Naphtha, Climax Gasolene Cumpanv ................ 18,540
Paints, driers, white lead, stove polish, and stove,

furnace, and rooﬁne cement, W. Connors..... 18 539
Tea, G. T.Gould.............coo0 - evennieens 8,541
Teas, Lievre, Fricke & Co ........... ...... . ]8.546

. 18,542

Washing compound, u‘ystal Tablet Company.....

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

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

439,015

’?Jfbverfwemenfs.

Inside Page. ench Insertion = - - 75 cents a line.
ack Page. ench insertion - -~ « $1.00 a line.

The above are charges per agate line—about eight
words per line. This notice shows the width of the line,
and is set in agate type. Engravings may head adver-
tisements at the same rate per agate line, by measure-
ment, as the letter press. Advertisements must be
received at publication office as early as I'hursday morn-
1ng to appear in next issue.

ALLWANRK & WELLS’ PATENTS. =79

QoocAHDL.E POWER LIGHT
< FOUNDRIES, \RON
BOILER SHOP WoRb\S [RINGA I

anp OTHe R PLaces REQY PowERFULLIGHT
KEEGANHALPIN, 44 46 WagHinsTonST., N

USE ADAMANTWAll PILASTER

Itis Hard, Dense, and Ad-
hesive. Does not check or crack.
It is impervious to wind, water,
and disease germs. It dries in a
tew hours. It can be applied in
any kind of weather. It is in gen-
X eral use. Licenses granted for the
\ vunxmg using. and selling.

! Address ADAMANT MFG co

9 E. Genesee ~t.,
sSyracuses N. Y.

SEWING MACHINE MOTOR FOR AMA-
teurs.—By C. D. Parkhurst. Description of a very sim-
pie and effective motor, with laminated armature, of
sufficient power to actuate a sewing machine. With 11

engravings. Contained in SCIENTIFIC AMERICAN
SUPPLEMENT, No. 759. Price 10 cents. To be had at
this office and from all newsdealers.
“Star” crew Cut-
Foot Lathe L §mg Aute-
Swings matic Cross
9x95 in. A Feed, etc.
Seroll Saws, H Catalogue
Circular ree
Raws, Lathes| of all our
Mortisers. Machinery.

Seneca Falls Mfg. Co., 695 Water St., Seneca Fal's, N. Y.

W

T \wee Wee\{s
£+ \Q cenXs

To convince everybody, before subscrib-
[ng, of the high quality and interest of our
Beautifully Illustrated journal in its
new form, we will send to any address

3 NMuwmbers Kov
10 Cents.

These numbers contain the flrst chapters
of ¢« JJephthah’s Daughter,”” by Julia
Magruder; of ¢ Reunited,” a charming
novel by a Popular Southern Author.
—Eight Short Stories by Amelia
E. Barr, Harriet Prescott Spofford,
Maurice Thompson and others.—A
character sketch of Henry Woodfin
Grady, by Oliver Dyer, author of
¢ Gireat Senators of the United States,”?
running through three numbers, with a life-
like full-page portrait of Mr. Grady. Ten
articles of world-wide interest and value
by James Partou, 1YI. W. Hazeltine
and others.—Sparkling Editorials,
Illustrated Poems, Helen Marshall
North’s chatty colnmn and the vast quan-
tity of other delightful reading matter of
interest to all members of the household,
go to make up the most perfect National
Family Journal ever offered to the
Americanpeople. Send ten cents for these
three numbers and judge for yourself.
Subscription price, two dollars a year.

NEW YORK LEDGER,

ROBERT BONNER'S SoNs, 21 william St., N. Y.

SEBASTIAN, MAY &C0’ S

Improved Screw Cutting
Foot &L T
Power
Drill Presses, Chucks, Drills,
Dogs and machinists’ and ama- f
teurs’ outfits. Lathes on trial.

Cataloguesmailed on application.
165 W. 2d St., Cincinnati, O.

ROCK DRILLS
AIR COMPRESSORS,

MINING AND QUARRYING MACHINERY,

Ingersoll - Sergeant Rock Drill Co.

No. 10 PARK PLACE, NEW YORK.
Send for Complete Pnced Ldv.ah)gue

lNVI‘N’I‘l()NS WORKED OUT, Drawmgs and

Models made. Perfect safety to inventors assured.
All kinds first-class lathe, planer, and bench work. Par-
ticular attention to qpecnal machmery, tools, dies, and
press work Safety Comnstruction Co., 143 & 145 Elm St.,N.Y

Bores SMOOTH ROUND, OVAL,
and SQUARE HOLES. Mortising
Escutcheons, Core Boxes, etc. In-
valuable to Carpenters, Cabinet and Pat-
tern Makers. Received Highest Award
American Institute, New York. Send
$8.00 tor set (3 to 11-8), in neat case, or

50c. for sample Bit, mail ed free with Illustrated List.
BRIDGF

iPORT CO.,

GUN 1MPLEMENT
1 i Y ork.

7 Maiden Lane, New

Punching Presses ¢
DIES AND OTHER TOOLS

N B For she manufactare ot all kinda of
B/ sMEET METAL cooDS,
DROP FORGINGS, &<,
Stiles & Parker Press Cog:

< mMiddictown,Conn.
anch Office and Factory, 203 205 & 207 Center St.,
Do all your own
prmtmg. S ave
ey.

$3 PRINTING PRESS. S

logue for two stamps. Kelsey & Lo., Merlden, Conn.

[CATALOGUES FREE TO ANY ADDRESS.

N
%%%\\%\W\&-\\%\\\N?&%\%\\\

PROPERTIES OF ALUMINUM.—BY
A. E. Hunt. J. W. Langley. and C. M. Hall. Purity of
aluminum and processes of manufacture. Properties
with respect to specific gravity. Action of heat on alu-
minum. Corrodibility, mechanica! properties, stre(g
conductivity, mactx(al hints, aluminum alloys on-
tamed in SCIENTIFIC AMERICAN SUPPLEMENT, No.
Price 10 cents. To be had at this office and from

77 KEEP COOL!

CLARK’S
Light - Running Ventilating
y FAINS.
7 Adapted for Ventilating and Dry-
ing of every description.
Catalogue free.
GEO. P. CLARK,
= Box L, ‘Windsor Locks, Conn.
= Jas. (‘oldsmnh Agent 4B B'way, New Yo New York.

ALU\I]NUM —DESCRIPTION OF T HE
method of manufacturing this metal from cryolite as
gram iced at the Alliance Aluminum Works at \Wallsend.
With 3 figures. Contained in SCIENTIFIC_AMEIICAN
SUPPLEMENT, No. 731. Price 10 cents. To be had at
this office and from all newsdealers.

all newsdealers.

The most Successful Lubricator
for Loose Pulleys in use.

VAN DUZEN'S PATENT
LOOSE PULLEY OILER
Highly recommended by those who have
used them for the past four years. Prices
very reasonable. Every user of machin.
ery should have our ‘ Catalogue No. 56,
sent free. Mention this paper.
VAN DUZEN & TIFT, Cincinnati, Ohio.

~¢ POP SAFETY VALVE
OSBYWATER RELIEF VALVE

IMPROVED STEAM GAGE
STEAM ENGINE INDICATOR

Single Bell Chime Whistle, and all instruments
used in connection with Steam, Air and Water.
Sole Agents for Clark's Lanen Fire Hose.

CROSEY STEAM GAGE & VALVE CO, 5.9 e 5

Boston, Mass,

re

OF  YOUR -
DEALER.

OR WRITE
TO US FOR PRICES.
VanDuzeN's PaTeNT

VaNDuzeN & TiFT

SOLE | MAKEPSO

b
u
L
o
Q

INCINNATI,

ICE-HOUSE AND REFRIGERATOR.
Directioms and Dimensions for construction, with one
illustration of cold house for preserving frait from
season to season. The air is kept dry and pure through-
out the year at a temperature of from 34° to 36°. Con-
tained in SCIENTIFIC AMERICAN SUPPLEMENT No. 116.
Price 10 cents.

¢ To be had at this officcand of all news.
ers

A\ LIGHTNING WELL-SINKING

MACHINERY MANUFACTURERS
Hyrdaulic, Jetting, Revolving, Artesian,
Diamond Prospecting Tools, Engines, Boilers,
Wind Mills, Pumps. Encyclopedia, 1,000
gg. engravings, Earth’s Strata, Determi-
nation quality water; mailed,25c,
The American Well Works,
Aurora, Il
11 & 13 8. Canal
St., Chieago, Ill,
1113 Elm St.,
Dallas, Texas.

OIL WELL SUPPLY CO. Ltd.

91 & 92 WATER STREET,
Plitsburgh, Pa.,
Manufacturers of everything needed for
ARTESIAN WELLS
for either Gas, Oil, Water, or Mineral

Tests, Boilers, Engines, Pipe,
Cordage, Drilling Tools, ete.
Illustrated catalogue, price
lists and discount sheets
on request.,
ICE-IIOUSE AND COLD ROOM.—-BY R.
G. Hatfleld. With directions for comstruction. Four
engravings., Contained in SCIENTIFIC AMERICAN SUP-
PLEMENT, 59. _I'rice 10 cents. To be had at this office

General Office
AURORA.

Works and

Shipman Antomatic Steam Engine

Oil or Natural Cas Fuel.
1,2, 4. 6,and 8 Hcrse Power Single,
8,12,and 16 Horse Power Compound

Over 2,500 in Actual Use.
Automauc in both fuel and
water supply, requiring no
43 engineer. Send for Cata-
logue. Mention Sci1. AM.
= Shipman Engine Co.,
Summer Street,

Boston, Mass.

and of all newsdealers.

Wells, Oil and Gas Wells, drilled
by contract to any depth, from 5(
©0 3000 feet. Wealso manufacture
and furnish ever{t.hmg required
to drilland complete same. Port-
able Horse Power and Mounted
Steam Drilling Machines for 100 to
Send 6 cents for illustrated
camlouue Pierce Artesian
and 0il Well Ssp pl§Co.,
80 Beaver Street, New York.

© 1890 SCIENTIFIC AMERICAN, INC.
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G

STEVENS PATENT
SPRII‘}WGI KEY HOLE CALIPERS

No. 68. Pnce, by mail.
$1.15| 4 inch....... .... $1.50
are used on both the Ideal
and Leader grade, We can furmsh with either
the Ideal Patent. or the Solid
2 Ideal and Leader Spriug D1v1ders and Cali-
ers, Ideal Surface Gauges, Depth Gauges, and
"ine Machinists’ Tools.
@~ 1llustrated catalogue free to all.
Jo. STEVENS ARMS & TOOL
P. 0. Box 280,

RAILWAY AND STEAM FITTERY' SUPPLIES
Rue’s Little Giant Injector.
SCREW JACKS, STURTEVANT BLOWERS, &c.
JOHN S, URQUHART., 46 Cortlandt St., N. Y.

T I B

Scientific Qmevican
The Most P::::: :;‘el:l::i:;[:’a:l:fl?; the World.

co

Chicopee Falls, Mass.

Only $3.00a Year, including Postage. Weekly.
52 Numbers a Year.

This widely clrculated and splendidly 1llustrated
paper is pub isted weekly. Every number contains six-
teen pages of useful information and a larga number of
original engravings of new inventions and discoveries.
representing Engineering Works, Steam Muachinery.
New Inventions. Novelties in Mechanics, Manuf:ctures.
Chemistry, Klectricity, Telegraphy, Photography, Archi-
tecture. Agriculture. Horticulture, Natural History, etec.
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 three dollnrs by the
publishers; six monttis, $1.50; three months, $1.0C.

Clubx.—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 pliced inside
of envelopes, securely sealed, and correctly addressed
seldom goes astray, but is at the sender’s risk. Ad-
dress all letters and make all orders, drafts, ete., pay-

able to
DMTITIT & CO.,
361 Broadway, New York.
e
TE X
Scientific American Supplement.
This is a separate and distinct publication from

THE SCIENTIFIC AMERICAN, but is uniform therewith
in gize, 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 jis published
weekly, and includes a very wide range of contents. It
presents 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,
Chemistry, Electricity, Light. Heat, Mechanical Engi-
neering. Steam and Railway Engineering, Mining,
Ship Building, Marine Engineering, Photography.
Technology, Manufacturing Industries, Sanitary En-
gineering, Agriculture, Horticulture, Domestic Fcono-
my, Biography, Medicine, etc. A vastamonnt of fresh
and valuable information obtainable in no other pub-
lication.

The most impertant Engineering Works, Mechanisms,
and Maonufactures at home and abroad are illustrated
and described in the SUPPI.EMENT.

Price for the SUPrLeMENT for the United States and
Canada., $5.00 a year, or one copy of the SCIENTIFIC AM-
ERICAN and one copy of the SUPPLEMINT, both mailed
for one year for $7.00. Single copies 10cents. Address
and remit by postalorder,expressmoney order, or check,

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

Building Edition.

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

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

The elegance and cheapness of this mnagnificent work
bhave won for it the Largest Circulation of any
Architectural publication in the world. Sold by all
newsdealers. $2.50ayear. Remitto

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

Watente.

An deutsche Ertinder.

Die grosse und thitige Klasse der deutschen Erfinder
in den Vereinigten Staatem machen wir besonders darauf
aufmerksam, dass unsere Firma durch ihre Verbindun-
gen mit Washington und d-n_europiischen Haupistid-
ten, besondere Vortheile zur Erlangung von in- und aus-
lindischen Pateuten bietet.

Jeder Erfinder, gleichviel welcher Nationalitit ange-
“orig, ist durch dleTiberalen Putentgesctze der Vereinig-
ten Staaten zumPatentschatz fir Erfindungen berechtigt.

Unsere Firma ist bereit, gesiiitzt auf eine 45 jih-ige
Erfahrung, deutsche Erﬁng er jeder Zeit zu bcrathen
und jhuen behiilflich zu sein 71 miissigen Preisen rasch
und piinktlich Patente zu erlangen.

Unsere deuteche Abtheilung wird von fihigen deut-
schen Ingenieuren geleitet welche in der Office mit per-
sonlich vorsprechenden Erfindern direkt verkehren, und
Rath und Auskunft geben. — Unsgere weltbekanute und
populir gehaltene Zeit<chr ift der ¢ Scieutific American”
hespricht in ihren Spalten die bedeutenderen Erfindunzen
der Neuzeit. Eine kurze Beschreibung von E:findungen,
die durch uns patentirt werden, gpben wir unentgeltiich
in unserer Z~itschrift.

Corresnondenz in deutscher Sprache erbeten.

Pamphlet, in deutscher Sprache, ber Patente wird auf
Verlangen frei zn%&aschi(- Kkt.

an adressire :
MUNN & CO.,

361 Broadway, New York.
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An Encyclopedia of Useful Tech-
nical Knowledge.

A great Labor, Time, and Money Saver for Practical Men.

JUST READY.

Price $2.00.
Free of Postage to any Address in the World.

T E
nglish and J{ merican [\]echanic

AN EVERY-DAY HANXD-BOOK FOR THE WORK-
SHOP AND THE FACTORY.

Containing several thousand Receipts, Rules and Ta-
bles indispensable to the Mechanic. the Artisan and the
Manufacturer. By B. Frank Van Cleve. New, Re-
vised, Enlarged and Improved EKEdition. Edited by
Fmory E.d wards. M E Author of ** T'he Practical Steam
Engineer’s Guide,” A Catechism of the Marine Steam
Engine,” etc., ete. Ilustrated by 85 eugravmgs One
volume, 500 pages, 12mo, closely printed; the matter
covering an extremely wide range of useful technical
information for all classes of mechanics and cther prac-
tical men.
0=~ Price $2.00, free o f postage to any address inthe world.
8F A circular of 24 pages, showing the full T'able of Con-
tents of this valuable book, will be sent free and free of
postage to any one in any part of the world who will fur-
nish 1 with his address.

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

THE NEW BOOXK.

Experimental Science

By GEO. M. HOPKINS.
740 Pages. Over 680 lllustrations.
PRICE, by mail, postpaid, $4.00.

SEND ror FULL ILLUSTRATED CIRCULAR
AND TABLE oF CONTENTS.

This is a book full of interest and value for teach-
ers, students, and others who desire tc impart
or obtain a practical knowledge of physics.

MUNN & CO., Publishers,

Office of The Scientific American,
361 BROADWAY, NEW YORK.

What the Press says of ** Experimental Seclence.”

* Mr. HOf)kluS has rendered a valuable service to ex-
penmenta physics.”—Evening Post.

'he book is one of very practical character. and no
one of a sciertific turn of mind could fail to find in 1ts
pages a fund of valuable information.”’—Electric Age.

“ The e'ectrical caapters of the book are notably good,
and the })mctlcal instruction given for building s1mple
electrical machinery may be safely carried out by those
—not. a few—who like to make their own apparatus.”
Electrical World,

**The author has avoided repeating the backneyed
illustrations which have been passed from one book to
another so long, and, instead, offers a set of experiments
which are largely of a novel character and very strik-
ing.”"—Engineering and Mining Journal.

*“We commend it most heartily to all teachers.”’—
Normal Exponent.

* It is a treat to read a book of this kind, that sets
forth the principles of physics so fully, and without the
use of mathematics.”—T'he Locomotive.

* All teachers of science are aware that real know-
ledge is acquired best by the student making experi-
ments for himself, and any one who points out how
those experiments may be easily made is doing excellent /
work.”"—English Mechanic and W orld of Science,

“ The work bears the stamp of a writer who writes
nothing but with certainty of action and result, and ot
a teacher who imparts scientific mformanon in an at-
tractive and fascinating manner.”—American Engineer.

. lt should be found in every library.”—English Me-

chan
¢ '1‘he book would be a most judicious holiday gift.”—
Engineering and Mining Journal.

({I‘ he portion of the book devoted to dynamic electri-
city covers over one hundred pages. and is extremely
interestmg and valuable.”—Brooklyn Standard Union.

*“ Directions are given for demonstrating most of the
laws of physlcs with every-day tools and common ap-
pliances.”—A merican PPhotographer.

‘““Many of the experiments are new to print, while
some of the old, familiar ones appear in modified form
and with simplified apparatus.”’—Public Opinion.

Watchman’s Improved Time Detector

with Safety Lock attach-
ment. Patented 1875-6-7-

Bewareof in-
fringements. This
instrument is sup-
plied with 12 keys
tor 12 stations. In-

NEW YORK BELTING AND PAckinNG CO.

JouN H. CHEEVER, Treas.

RUBBER

“ement, Cor rd,
VULCANITE EMERY WHEELs., TP

Sou

Packing, and Hose.

Rubber Mats, Matting, and Stair Treads.

Rubber Pump Valvesi) Blcgcle Tires, Tub::xg',lzl‘fnmls) Soling.
er S| 8. i

erulhggs’ R
Rub

SALESROOMS —Phlladelphla. 308 Chestnut St.; Boston, 52 Summer St.; Chicago
th 2d St.; Cleveland, 76 Superior St.; San Krancisco, 17 Main St.; Detroit, 16-24 Woodward Ave.; S
616 Locust St. Furopean Branch, Pickhuben 5 Hamburg (Freihatengebiet) Germany.

15 PARK ROW, New York.

OL.DEST and LARGEST Manufacturers in the United States of

VULCANIZED RUBBER FABRICS

For Mechanical Purposes.

BELTING,

hragms,
olls, Car Springs, Washers.
bber Sheets, Strips, Saw Bands, Stopples.

151 Lake St.; anea olis. 28
. Louis,

TYI

EW & SECOND HAND —

A[L M KE$ Ngouewr soLD AND“‘S‘(;F.QDF:
ATIONALT EXEIH;:;E}QI&YSNSERE m&:\{ €>
zom saLte s7.OHICACO. ™ oS eer avm e

NEW CATALOGUE ON APPLICATION.

CASOLINE and‘f
GAS ENCINES

Our new Engines are hustlers. A 6x 7 inch
Engine, now running 100 feet of shafting.
Boring Mills, Planers, Lathes, Drill
Presses and Milling Machines for 20
Machinists, on 6 gal. Gasoline per
day, costing only 60 ¢ s. Write for

information. Mention this paper.

Van Duzen Gas & Gasoline Engine Co.
CINCINNATI, OHIO.

ARCO A. FOUSECA & C0. General Com-

« mission Agents
Bogota, Republic of Colombia. Catalogues,
price lists and correspondence solicited. Box 23.

Hosking’ Patent Hydro-Carbon
BLOW-PIPE
AOND ASSAY FURNA(:%ES

. No ash
effect lve, economical, po:
ble, and automatic.
Send for Price List.
W. Hoskins, 81 S. Clark St.,
Room 50, Chicago, Ill.

Something New.
Patent _Combination Vise and
Drill.  Before you buy a vise
send for urcnlar and puce list.

ddress STRANGE’S MA—
WORKS TAUNTON, MA% U. S

Strange’s

CHINE

ROOFING!

GUM-ELASTIC ROOFING FELT costs only
82,00 per 100 square feet. Makes a good roof for
years, and any one can put it on. Send stampforsam-
ple and full particulars.
GUM ELASTIC ROOFING CO.,
39 & 41 West Broadway, New York.
1.0CAL AGENTS WANTED.

' OIL LAMPS HAVE NO EQUAL

\/IEWS o AL SUBJECTS

EASTERN PRICES GUAF\ANTEED
D Fo

R CATA

L. MANAS
| 88 MADISON s7CHICAGO ILL

Barnes’ Foot-Power Machinery

Complete outtits for Actual Worksnop
Business. A customer says: * Consid-
ering its cali‘ city and the accuracy of
your No. 4 Lathe, [ do not see how it
can be produced at such low cost. The
velocipede foot-power is simply ele-
gant. I can turn steadily for a whole
day,and at night feel as little tired
as if I had been walking around.”
Descnpuve Price List Free.
W. F. & JOHN BARNKS CO.,
199 RUBY ST., Rockford. Tl

Engravings direct from photographs and other copy.

Our circular “N” shows specimens.

Fine printing a specialty.

'F__’g LLEYS HANGERS,

ICTION CLUTCHES. 44 550 Diaos, M. ¥.

PROGRESS MACHINE WORKS,
RO

THE F

RED'K CRANE CHEMICAL co.
SHORT HILLS, N.J.-B0X 91A

ZAPONS,BRUSH & DIP. LACQUERS. VARNISH SHELLAGS.BLACKS,BRILLIANT & DEAD.|
JAPANS, AIR DRYING. ENAME LS, TRANSPARENT, FOR METAL AND WOOD.PROOF AGAINST
ACIDS AND ALKALIES.

— WRITE FOR CATALOGUE.—

'FAMILY ICE MACHINE 5ot e

$10 to $185. L. Dermigny, 126 West 25th St., New York.

THE CISSOID AND ASSOCIATED
Curves: Howto draw.—By Prof. C. W. MacCord, Sc.D.
With 8 figures. Contained in SCIENTIFIC AMERICAN
SUPPLEMENT, No. 75%. Price 10 cents. To be had at
this office and'from all newsdealers.

THE EACLE

THE EASIEST RUNNING BICYCLE
IN THE WORLD.
£&Speed, Comfort and Safety,
AGENTS WANTED.
Large lllustrated Catalogue sent Free to any Address.

THE EAGLE BICYCLE MFG. CO,,
STAMFORD, CONN.

Send for catalogue and price list.

Cheapest and best wheel in the market.

LITTLE GIANT WATER WHEEL

employmg
night watchmen. |
Send for cu‘culm‘s
to K. IMEAUSER,
P 0. Box 28“5 206 B'way New York.

Ing m@ MACHINERY &%

N.Y. Mach’y Depot, Bridge Store 18. Frankfort St., N. Y
cular press $8. 8ize

c lleil'p for small newspa-
Printing:s ., i
thing easy, printed
rules, Send two stamps for Catalogue to
ELSEY & CO., Meriden, Conn,

WA ED.—A veliable party to handlethe Eureka
Automatic Car Coupler of Huntingdon, Pa. Ad-

Do it yourself. Cn‘-

facmry.

dress GEO. W. YOCUM, Becretary, Huntingdon, Pa.

MUNSON BROS.. UTICA, N. Y., U. S, A,

ODELL Double Case TYPE WRITER

It has 78 Characters, and is the only Type Writer
with Check Perforator attachment. Isfasttaking
thelead of all Type Writers. Larger sales than
all otherscombined. Send forcirculars.

ODELL TYPE WRITER CO., 85 Fifth Av., Chicago.

Pllvs logue free. T. 8. DENISON Chlcago.m.

LANTERNS WANTED 31252050

HARBACH & CO. 809 Filbert St. Phlla.Pa.

NESS & HEAD NOISES CYRED by
Peck’s INVISIBLE TUBULAR EA
CUSHIONS. Whvzpers hea Com:-

fortable. Successful where all Remedie: 118 bool k&
proofsfree. Address F. HISCOX, 858 Bro-d'uv. New York.

Only $20,

Tableaux, S;
Schoo ,Olub&Pnrlor ’Best out.

A LIBRARY ror $1,00

Five books in one.

its welight in gold to every
J inechanic. The very latestin
formation for 20 different
This wonderful book
contains 575 pages absolutely
teeming with rules, tables, s&
cret processes, and new infor:
mation that cannot be had
elsewhere for less than £25.00.
The Modern Steam Engine—
How to Read an Indicator—
The Westinghouse Air Brake
—Blacksmith’s and Machinist’s
Tools—Practical Mathematics
Sxmphﬁed—Tm and Sheet Iron
Worker’s Manual—Carpenter’s
Manual—Points for Painters—
M:wnetlsm and_ Electricity—
0 Get a Patent—A Me-

AGES
chanjcal Dictionary, Evervthmv fully explained in
one handsome volume and guaranteed to be abso-

lutely correct. Send #1.00 for a copy bound 1
cloth, or 150 for Morocco binding. . l)th 2210];110(8)1[)};
of thé book we give free a_comp. ete working chart
for setting gear teeth. The regular price of this
ffl}ﬁ;tq is A%OR A&?II?%ESPWI‘;}NITL . Write for
ublishers, -
son Street, Chicago, Iil. ¥S, 08 Jack

PROPOSALS.

U S, Engineer Office, 905 1-2 East Main St.,
* Richmond, Va. October 13 1899.—Proposals for
dredging and excavating rock from the channel of the
James river, near Richmond, Va., for the construction
of mattress dykes and ernes w1l] be received u ntil
noon of December 9, I and then opened. Attention
1s invited to Acts of éoneress auproved Feb. 26, 1885, and
Feb. 23, 1887, Vol. 23, p. 332, and Vol. 24, p. 414, Statutes at

Large Information can be had on uppllcatlon to Mr.
C. P.E. BURGWYN, 905' E. Main St., Richmond, Va.
WM. P. CRAIGHILL, Col., Corps of E’nq’mems. . S. A.
U S En ineer Office, Room 62, Army Bmldmg,

ork. October 15, 18%.—Seualed proposals, in
trlphc‘tte, for dredging the channels in Newtown Creek
N. Y., Gowanus Bay, N. Y., and Raritan Bay, N.J., will
bereceived at this office until 120’ clock, noon, Fnda Y,
November 21, 18%. Aggregate amount available, $215.425.
The attention of bidders is invited to Acts of (‘ongrewq
approved Februarv 26, 1885, and February 23, 1887, vol. 23,
page 332, and vol 24, page 414, Statutes at Large. For spe-
cifications, blank forms and all information, apply to
the undersxgned

G. L. GILLESPIE, Lieut. Col. of Engineers.
U.5

.Englu eer Oflice, Room G‘),Al'my Building,
New Y ork. October 15, 1890.—Sealed proposals,
in triplicate, for dredging Shell Reef, off Tenth Street,
and for blasting and dredging Middle Ground, off Sun-
ken Meadow, East River, N. Y., will be received at this
office until 12 o’clock, noon, Wednesday, November 19,
18%. Amount available, $100,000. The attention of bid.
ders is invited to Acts of Congress approved Februa:
885, and February 23, 1887, val. 23, page 333, and vol.
24, page 414, Statutes at Large.  For specitications,

blank forms, ‘md all_information, apply to the under-
signed. G. L.GILLESPIE, L'Leut. Col, of Engineers,

U. 8. Enzineer Oflice, Room 62, Armv Building,
ew York. October 15, 18%.—Seauled proposals,
in tnpllcate, will be received at this office until 12 0’clock
noon, Wednesday, November 26, 183, for removing 560,-
000 cubic yards, more or less, of material, mud, earth,
rock, old timber, etc., from the Harlem River, S uyten
Duyvil Creek, and from the cut through Dyckman’s
meadow, on the line of the Harlem River Improvement,
and for furnishing the materials and workmanshi- for
the construction of revetments for slopes of the sections
excavated. Amount available, $240, The attention
of bidders is invited to Acts of Congress uapproved
February 26, 1885, and February 23, 1887, vol. 23, page 332,
and vol. 24, page 414, Statutes at large. For speci-
fications, blank forms and all information, apply to the
undersigned. G. L. GILLESPIE, Lieut. Col. of Engineers.

U S, Engineer Office, Room 90,134 Van Buren
® St., Chicago, 111, October, 20, 18%).—Seuled pro-
posa]s in triplicate will be received at this office until 12
o’clock, noon, Wednesday, November 19, 18%), and open-
ed lmmedmtely thereafter in the presence of bidders,
for the following harbor improvements, viz.. Dred¢ing
Calumet River, lilinois and Indiana. Dredging Calumet
Harbor, 1llinois. Proposals will be accompanied by a
guarantee that if the bid be accepted, contract will be
entered into within 10 days after notice of acceptance.
The United States reserves the right to reject any or all
bids. The attention of bidders is invited to the Actsof
Congress approved February 26, 1885, and February 23,
1887, vol 23, page 332, and vol. 24, page 414, Statutes at
Large. Kor specifications, blank proposals, and all other
mtnrmanon apply at above address t.
CA W.L. MARSHALL, Corps of Engineers, U. S. A

G Engineel‘ Office, Boston, Mass. October 15,
exnled pmposafs, in triplicate, will be receiv~
ed ur thls office until noon of November 21, 1890, for the
delivery of 10,000 tons, more or less, of rubble stone at
Newburyport Harbor, Mass. Attention is invited to the
Acts of Cnngre‘xs approved Febmary 26, 1885, and Febru-
ary 23, 1887, vol. page 3832, and vol, 24, page 414,
Statutes at Large. For full information app
S. M. MANSFIELD, Lieut. Col. o}' Engineers.

U S. Engineer Office, Boston, Mass. October 15,
® 1890.—Sealed proposuls, in triplicate, will be receiv-
ved at this office until noon of November 21, 18%), for the
delivery of 225,000 tons, more or less, of rubble stone, for
the Harbor of Refuge, Sandy Bay, Cape Ann, Muss.
Attention is invited to the Act of Congress approved
February 26, 1885, and February 23, 1887, vol. 23, page 332,
and vol. 24, page 414, Statutes at Large. FKor full in-
formation apply to

S. M. MANSFIELD, Lieut. Col. of Engineers.

. Engin eer Office, Boston, Mass. October 15,
18.)0 ealed proposuis in triplicate, will be receiv-
ed at this office, until noon of November 21, 189y, for
dredging fromWeymouth River,Mass.,25,000 cubic yards,
more or loss, of material. Attention is invited to the
Acts of Congress approved February 26. 185, and
February 24, 1887, vol. 23, page 332, und vol. 24, puge 414,
Statutes atLarge For full information apply to
S. M. MANSFIELD, Lieut. Col. of Engineers.

'U’ S. Engineer Office, Boston, Mass. October 15,
® 1890.—Sealed proposuls, in triplicate, Wlll be receiv-
ed at this office until noon of November 24, 18%, for
dredging in Boston Harbor, Mass., 70,000 cubic yards of
material, more or less. Att. tfention is mvmed to the Acts
of Con%re%s approved February 26, 1885, and February 23,
1887, vol. 23, page 332, and vol. 24, p.lge 414, Statutes at
Lurge For full information apply

S. M. MANSFIELD Lleut Col. of Enmnecrs.

U . Engineer Office, Boston, Mass. October 15,
1890 —Sealed proposals, in triplicate, will te receiv-
ed at this office until noon of November 24 18:0, for

dredging from the west end of Brewster Spu Boston
Harbor, Mass., 28,000 cubic yards,more or less, of ma-
terial, 'Attention is invited to the Acts of (‘nngress (%-
proved Februury 26,1885, and February 23,
Fage 332, and vol. 24. p.xge 414, Statutes at Large. Fol'
ull mform(mon appl

S.M. MA SFIELD Lieut. Col. of Engineers.

U S. Engineer Office, Boston, Mass. October 15,
® 1890.—Sealed proposals, in tnphcate will be recew-
ed at this office_until noon of November 21, 189,
dredging from Winthrop Harbor, Mass., 18000 cublc
yards, more or less, of material. Attention is invited to
the Acts of ng{gress d&proved February 26, 1885, and
February 23, vol. page 332. and vol. 24, page
414, Statutes at Large. For full information apply to

S. M. MANSFIELD, Lieut. Col. of Engineers.

U S. Engineer Office, Boston, Mass. Oct.15,18%0.
* Sealed proposals, in tnpl!cace, will be received at
this office until noon of Nov. 21, 18%), for dredging from
the channel leading to Nantasket Beach Boston Harbor,
Mass., 20,000 cubic yards, more or less, of materinl. At~
tentlon is invited to Acts of Congress approved Feb. 26,
1885, and Feb. 23, 1887, Vol. 23, e 332, and Vol. 24, puge
414, Statutes at Large. For ful mfnrmanon apply to
S. M. MANSFIELD, Lieut. Col. of Engineers.
U. S. Engineer Office, Boston, Mass. Oct. 15, 1890.
Sealed proposals, in trlpllcate will be received at
this office until noon of Nov. 21, 1830, for dredging from
Salem Harbor, Mass., 45,000 ¢ubic yards, more or less, of
material. Atfention isinvited to the Acts of Congress
approxed Feb. 26, 1885, and Feb. 23, 1887, Vol. 23, page 332,
and Vol. 24, pa;:e4l4 Statutes at Lurge. For tull infor-

mation apph to
M. MANSFIELD, Lieut. Col.of Engineers.

8. M

U S. Engineer Oflice, Boston, Mass, Oct. 15, 18%0.
* Sealed proposals, in triplicate. will be received at
this office until noon of Nov. 22, 1890, for dredging from
Gloucester Harbor, Mass., 40, 000cublc y.urds, more or less,
of material. Attennon is invited to the Acts of Con-
gress x%)proved 1885, and Feb. 23,1887, Vol. 23,
page 332, and Vol 24 puge 414, Statutes atLarge "For fuli
information apply to
S. M. MANSFIELD, Lieut. Col. of Engineers.

s, Engineer Office, Boston, Mass. Oct. 15, 1390.
Sealed proposals, in triplicate, will be received at

this office until noon of Nov. 21, 18%0. for dredging from
Hingham Harbor, Mass., 20.00 cubic yards, more or less,
of material. Attention is invited to the Acts of Con-
gress _approved F‘eb 26, 1885, und Feb. 23, 1887, Vol. 23
page 332, and Vol. 24, page 414, Statutes at. L‘lrge. "For full

information apply
S.M VIANSF‘IELD Lieut. Col. of Engineers.

U . Engineer Office, Boston, Mass. Oct. 15,1890.
L Sealed proposals, in tri pllcate. will be received at
this office until noon of Nov. 22, 18%), for dredging from
Manchester Harbor, Mass., 20.000 cubic yards, more or
less, of material. Attention is invited fothe Acts of
Congress approved Feb. 26, 1885, and Feb. 23, 1887, Vol. 23,
e 332, and Vol. 24, puge 414 Statutesat Lm‘ge. "For full
ln ormation appl\ to
S. M. MANSFIELD, Lieut. Col. of Engineers.

U‘

S. Engineer Oflice, Boston, Mass. Oct.15, 1890.
Sealed proposals, in triplicate, will be received at

this office_until noon of Nov. 22, 1890, for dredging from
Scituate Harbor, Mass., 30,000 cubic yards, more or less,
of material. Attention is invited to the Acts of Con-
gress 2ppruved Feb. 26, 1885, and Feb. 23, 1887, Vol. 23,
page 332, and Vol. 24, page 414, Statutes atLarge For full

!nformatlon apply to
S. M. MANSFIELD, Lieut. Col. of Engineers.
U.

S. Engineer Oflice, Boston, Masus. Oct. 15,18%.
Sealed proposals, in triplicate, will be received at

this office until noon of Nov. 22, 1890, for dredging from
Plymouth Harbor, Mass., 15000 cubic yards, more or
less, of material. Attention is invited to the Acts of
Congress approved Feb. 26,1835, and Feb. 23,1887, Vol. 23,
age 332, and Vol. 2/4 page 414, Statuteg at Large. For full

informatior apply to
S. M. MANSFIELD, Lieut. Col. of Engineers.
U S. Engineer Oflice, Boston, Mass. Oct. 15, 18%0.
® Sealed proposals, in tl‘lpllc:lte. vull be received at
this office until noon of Nov. 21, 1890, for dredging from
Lynn Harbor, Mass.. 40,000 cubic yards, more or less, of
material. Attention is invited to the Acts of Congress
approved Feb. 26, 1885, and Feb. 23, 1887, Vol. 23, page 332,
and Vol. 24, page 414 Statutes at Large For full infor-
mation apply t:
S. M. MANSFIELD, Lieut. Col. of Engineers.

S. Engineer Oflice, St. Augustine, Florida.
® Qctober 15, 18%0.—Sealed proposals, in triplicate, for
furnishing materials and constructing jetties at the
mouth of St.John’s River, Florida, will be received at
this office until 12 o’clock, noon, standard time, on No«
vember 15,18%, and then be opened immediately. For
all 1nfnrmat10n apply to this office, The attention of
bidders 1s invited to t ¥1e Actsof Convress approved Feb.
ruary 885, and February 23, 1887, Vol. 28, p. 332, and
Vol, 24. p. 414, Statutes at Targe.
W.M. LACK Captain, Corps of Engineers, U.S. A.

INVENTIONS DEVELOPED. Send for Model Circular.
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?."[Bverfisements.

Inside Page, each insertion - - - - 73 cents.a line
Back Page, each insertion = - - - $1.00 a line.
The above are charges per agate line- -about eight

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

FEL&ESS
KEUF NEW YC)RKER

Levels, Transits, Qurveyors‘ :
Compasses, Pocket and Pris-

matic Compasses, HHand Lev- 2
els, Angle Mirrors, Planime- jj
ters, Pantographs, Engineers’ * qo
> Slide Rules, Leveling 1ods, M
- Poles, Chaing, etc.

“THE BRIDGEPORT WOOD FINISHING CO
UG M. BREINIG. AcenT, Pinciea Oerié AT MANUFABTDRYNEWMILFORD ConNN,

NEW. YORK 'QFFICE,

CHICAGO eFRICE & WAREHOUSE an

240 PEARL ST

EAST RANDOLPH = MANUFACTURERS OF

rWoob FILLE

Wi _ E) s
BRE[NIGS LITHOGEN SILIGATE IPAINT
~LITHOGEN PRIMER, WOOD: STAINS

© ¢ SILEX FLINT Avo FELDSPA

PAMPHLET GIVING DIRECTIONS FOR FINISHNG HARD WO0OD FREE TGO ANY ADDRESS.

THE PHONOGRAPH.—A DET‘\ILE L)[
description of the new and improved form of the pho-
nograph just brought out sy Edison. With 8 engrav-
ings.  Contained in SCIENTIFIC AMEKRICAN SUPPLE-,
MENT, No. 632. Price 10 cents. To be had at this,
office and from all newsdealers.

e Cata]()gue on application.

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

COPPER TUBES,
SHEETBRASS BRAS

RECENTLY PUBLISHED.

Our new catalogue containingover 100 pages, includ-
ing works on more than fifty different subjects. Will be
mailed tree to anyaddress on application.

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

ctor Bicycles!

For pleasure, business, recrea-
tion, and for anything you
_ could use a bicycle tor.
N, VICTORS ARE BEST!

Send for catalogue.

Chicopee Falls, Mass.

THE MODERN ICE YACHT. — BY

Gero. W. Polk. A new and valuable paper, containing
full practical directions and specifications for the con-
struction ot the fastest and best kinds of Ice Yachts of
the latest, most approved forms. Illustrated with en-
gravings drawn to scale, showing the form, position,
and arrangement of all the parts. Contained in SCIEN-
TIFIC AMERICAN SUPPLEMENT, No. 624. Price 10
ceuts. To be had at this office and of all newsdealers.

(TRADE MARK.)

Al ARITHMETICAL
«+.« PROBLEMS
Solved rapidly and accurately
by using the COMPTOMETER.
Saves 40 per cent. of time.
Entire relief from mental
gtrain.  Adapted to all com-
mercial and scientific compu-

tations. Send for circular.

FELT & TARRANT MEG. CO,, 52-56 Illinois St., Chicago.
JENKINS BROS. VALVES!

JENKINS BROS,, 71 John St., N. Y.; 105 Milk St.,
Boston; 21 North 5th St., Phila.; 54 Dearborn St., (‘hmdgo.

‘Improvement the order of the age.”

THE SMITH PREMIER TYPEWRITER

Important Improvemems.
All the Essential Features greatly perfected
The Most Durable in Alignment.
Easiest Running and Most Silent.
All type cleaned in 10 seconds without soiling the hands.

The Smith PremmrTypewnter Co., Syracuse, N. Y., U. S.A.
Send for Catalogue.

CTICALBUSINESS '
ﬁm
AT A

(dtalogue free. Address Typewrlter Department,
POPE MFG. C0., Boston, New York, Chicago.

= The Motor of 19th Centary| —

2to 40 H. P.

Can be used Any Place, to do Any
ITork, and by Any One. No Boiler!
No Fire! No Steam! No Ashes!
No Gauges! No Engineer! A per-
fectly safe Motor for all places and
purposes. Cost of operation about one
cent an hour to each indicated horse

powver. For circulars, etc., address
A == .
Economy, Reliabiity, Charter Gas Englne Co.
Simplieity. Safety.  P. O. Box 148, sterling, Ill,

THE GREAT IMPROVEMENT IN

ROOFING

We are now ready to supply the product of entire-
ly new machinery and processes just completed, by
aid of which we not only have greatly improved
the strength and durability of our well-known
ASBESTOS ROOFING. but have also secured
a degree of uniformity never before attained in any
similar fabric. We offer this as the PERFECTED
torm cf the portable Rooting which we have manu-
factured with continued improvements during the
past thirty years, and as the most desirable Rooting
for general purposes.

The important features of our recent improve-
ments, for which patents have been allowed and
others applied for in this Country and in Europe,
are described in our new circular, which, with sam-
ples, will be sent free by mail.

Our Asbestos Roofing is ncw in use upon Fac-
tories, Foundries, Cotton Gins, Chemical Works,
Railroad Bridges, Cars, Steamboat Decks, etc., in
all parts of the world

It is supplied ready for use, in rolls containin,
200 square feet. and weighs, with Asbestos Roo:
Coating, ready for shipment, about 85 pounds to
100 square feet.

It is adapted for steep or flat roofs in all climates,
and can be readily applied by unskilled workmen.

0%~ There are inferior imitations of our Asbestos
00fing. Purchasers are cautioned.

Exclusive sale of our IMPROVED ASBESTOS
ROOFING will be given to reliable dealers in im-
portant towns where we have not already made
arrangements.

H.W.JOHNS MANUFACTURING CO.

SOLLE MANUFACTURERS OF
H. W.Johns#’ Fire and Water Proof Asbestos
Sheathing, Building Felt, etc. Asbestos
Boeiler Coverings, Steam Packings,
Fire-Proof Paints, etc.
Samples ancl Descriptive Price List Free by Mail.

87 Maiden Lane, New York.

(,HI(,AGO PHILADELPHIA. BOSTON.

HORTHAND Wriﬂngthornughlvtaurm:
It AL s g
uations procured al p ils w en competen
eud for cucula'r:,, We Gs CHAF FEE, Oswego, N.Y.

=
DRA\VING CURVES.—BY PROF. C.
W. MacCord, Se.D. Directions for drawing the curves
known as the quadratrix and subquadratrix. With 7 fig-
ures. Contained in SCIENTIFIC AMICRICAN SUPPLE—
MENT, NO. 768, Price 10 cents. To be had at this
office and from all newsdealers.

NATIONAIL:
STEIRI.

TUBE CLEANER

RANKS THE HIGHEST
Endorsed by the best Engineers.

2 CHALMERS-SPENCE CO.
Office, 59 Liberty Street,

‘Works, 419-425 E. Eighth St.,New York

3 x
ICE-BOATS — THEIR CONSTRUCTION
and management. With working drawings, details. and
directions in full. Four engravings. showmg mode of
construction. Views of the two fastest ice-sailing boats
used on the Hudson river in winter. By H. A. Horsfall,
M.E. Contained in SCIENTIFIC AMERICAN SUPPLEe
MENT, 1. 'The same number also contains the rules and
regulations for the formation of ice-boat clubs, the saile
ing and management of ice-boats. [’rice 10 cents.

Barrel, Keg, Hogshead
AND
STAVE MACHINERY.

Over 50 varieties manu-
factured by

E. & B. HOLMES,

BUFFALO, N. Y.
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Working Machinery.
Wanted 50.000 Sawyers
SAw and Lumhermpnyt o SAws
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Chamtering, Howeling, and Céozing.

erson’s Root of ®AWS, new 1840 edi-
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prices. Address EMERSON, \Vll'l‘ll S
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PATENTS!

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

In this line of business they have had forty-one years’
experience, and now have unequaled facilities tor the
preparation of Patent Drawings, Specifications, and the

rosecution of Applications tor Patents in the United

tates.(&mada and Foreign Countri Messrs..Munn &

0. also attend to the preparation of veats, Copyrights
for Books, Labels, Reissues, Assigmnents, and Reports
on Infringements of Patents.  All business intrusted to
them is done with special care and promptness, on very
reasonable terms.

A pamphlet sent free of charge, on application. con-
taining tuil information about Patents and how to pro-
cure them: direciinns coneerning Iabels, Copyrights,
Deswgna, PatentB‘App?ah Reissues -iafringements, Ag-
signments, Rejected Cazses. Hints on the Sale of Pa-
tents, etc.

\Ve also send, free of charge, a Synopsis of Foreign Pae=
tent Laws, showing the cost and method of securing
patentsin all the principal countries of the world.
MUNN & (,0., Solicitors of Patents,
361 Broadway, New York.

BRANCH OF Fl(‘Ea —No. 622 and 624 F_Street, Pa-

cifie Building, near 7th Street, W ashmgton‘ D. C.
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SMALL ELECTRI"‘ MOTOR FOR AM-

ateurs.—By C. D. Parkhurst. Description in detail of a
small and easily made motor powertul enough to drive
a ten or twelveinch brass fan and to give a good breeze.
With 15 figures drawn to a sciale. Contained in SCIEN-
TIFIC AMISRICAN SUPPLEMENT, No. 767. Price 10
cents. To be had at this office and fromall newsdealers.

NUT TAPPING
MACHINE,
DURRELL’S PATENT.
No 1 Machme, (9)00?] lb ;spmdles.

'w) “ s “
Capacity of 7 Spindles, 8,000 per
10 hours.

uq

Acknowledged to be an indispens-
able tool Manufactured by
WM. H. 1.0CK,

Bufialo, N. Y,

NEW CATALOGU

~——OF—

VALUABLE PAPERS

Contained in SCIENTIFIC AMERICAN SUPPLEMENT, sent
Jree of charge to any address.
MUN!\ &, co., 3bl In'mulwny. New Y

Reduced f7r07m7$72.007‘t0
75c. per 1b. in ALLLOY

COMPOSITE. 1001bs. (sample) contammg 714
per cent. Aluminum, sent prepaid for only ?7.

We desire to establish an Agency in every large city
for our Metal Alloy. For terms and cityrights.address

The Schmiedbarenguss Furnace Co., Newport,Ky

MATEUR PHOTOGRAPHERS

A or those wishing to try photography, send name

on postal for useful information before purchas-
ing photo materials. We guarantee to save you money.
THE JOHN WILKINSON Co.,269 & 271 State St., Chicago.

The, Fn'st Prize of n Gold Medal awarded the
‘Hammond*’ at the Paris Exposition.

THE HAMMOND
TYPEWRITER CO.

447, 449 East 524 Stregt,

SONS,

Address JOHN A. ROEBLING'S
ers, Trenton, N. J., or 117 Liberty Street. New

Wheels and Rope for conveying powerlong distances.
Send for circular.

Manufactur-
York.

(% AMERICAN BELL TELEPHOND G0,

95 MILK ST., BOSTON, MASS.

This Company owns the Letters Patent
granted to Alexander Graham Bell, March
7th, 1876, No. 174,465, and January 30th,
1877, No. 186.787.

The transmission of Speech by allknown {

forms of Fleetric 8peaking Telephones in-
fringes the right secured to this Company
by the above patents, and renders each
individual user of telephones not furnish-
ed by it or its licensees responsible forsuch
uniawful use. and all the consequences
thereof, and liable to suit therefor.

YRACUSE MALLEABLE IRONWORKS

'W.B.BURNS PROPT?

VELOCITY OF ICE BOATS. A COLLEC.
tion of interesting letters tothe editor of the SCIERTIFIC
AMERICAN on the question of the speed ofice boats, des
monstrating how and why it is that these craft sail
faster than the wind which propels them. Illustrated
with 10 explanatory diagrams. Contained in SCIENTIFI§
AMERICAN SUPPLEMENT, No. 214. Price 10 cents. To
be had at thls oﬂioe and from all newsdealers.

EYSTXIELEVATORS.

ENGER&FRE'GHT L.S.GravEs &SON ROCHESTER N.Y
—REW YORK BOSTON 51 Lo

THE COPYING PAD.—HOW TO MAKE
and how to use; with an engraving. Practical directions
how to prepare Lhe gelatine pad, and also the aniiineink
by which the copies are made; how to apply the written
letter to the pad; how to take off copies of the letter.
Contained in SCTENTIFIC AMERICAN SUPPLEMENT, NO.
438. Price 10 cents. For sale at this office and by all
newsdealers in all parts of the country.

N EW KODAKS

“You press the buz‘ton,
we do the rest.

i Seven New
Styles and
Sizes
ALL LOADED WITH
Transparent
Films.,
For sale by all Photo. Stock Dealers.
THE EASTMAN COMPANY,

Send for Catalogue. ROCHESTER,N. Y.
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THE FORUM.

The Foremost Review of Living Subjects by
the Best Living Writers.

CONTENTS FOR NOVEMBER.
Democracy and Wealth.—President Francis A. Walker.
The Shibboleth of Public Opinion.—W. 8. Lilly.

Tolstoi and*‘The Kreutzer Sonata.”—Rev.Dr.C.A.Bartol
The Six New States.—Senator Shelby M. Cullom.
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ELECTROLYSIS OF METALLIC PHOS-
phates.—By Edgar F. Smith. A paper givingthe results
of some experiments relating to the electrolytic de
gition of metals from the solutions of their phospha

in normal phosphorie acid. Contained in ScmNTIFw
AMERICAN SUPPLEMENT, No.766. Price 10 cents. To
be had at this office and from all newsdealers.

GATES ROGK & ORE BREAKER

Capasity up to 150 yards per hour.
Has produced more ballast, road
‘etal, and broken more ore than
all other BreaKers combined.
Send for Catalogues.
CGATES IRON WORKS

50 C So. Chnlon et.,
CAGO,

215Franklin 8t.. Boston Mass
4 Dey Street, New York.

Steam' Steam!

Quality Higher, Price Lower.

For Strictly Cash, Complete Fixtures except Stack.
2-Horse Eureka Boiler and Engine, - $145
4_ 13 13 13 i e - 225

Other sizesat low prices. Before youbuy get our prices.

B. W. PAYNE & SONS,

Drawer 56. ELMIRA, N. Y.
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