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WORK ON THE PANAMA CANAL LIKELY TO STOP.

Recent reports fromm Panama indicate that work will
shortly cease on the line of the proposed canal, and,
unless the difficulties in the way have been greatly ex-
aggerated, a further loan asked of the deluded investors,
for the most part poor people, would be a cruel wrong,
because only serving to postpone impending disaster
and raise hopes that cannot be realized. All the work
done for a twelvemonth, and even longer, has consisted
of the dredging of soft material by contractors paid by
the cubic yard; men not in anywise identified with the
project, and having no interest in either its success or
failure. Meantime the projectors have been consider-
ing the really formidable problems on the solution of
which depends the final accomplishment of the work.
Foremost of these is the control of the torrents that at
various periods pour down the sides of the mountains,
and which, if unchecked, make all hope of maintaining
a canal vain, and still another is the obstacle inter-
posed by a mountain which has been found to be
moving slowly into the very path of the canal. Add
to these the deadliness of the climate and the import-
ant difference between the mean level of the two
oceans which the canal is designed to connect, and it
is not surprising that the engineers in charge of the en-
terprise, skilled engineers as they are, have not been
able to discover a practical means of accomplishing
their purpose. Now, when it is too late, the French in-
vestors will realize that the unfavorable reports from
the United States which have followed the work from
its very inception have not been animated by ungen-
erous motives. At the International Canal Congress,
which met in Paris, May 15, 1879, Admiral Ammen and
Captain Selfridge, of our navy, and the accredited
representatives of the United States, declared that
the route by way of Panama was immpracticable. Both
these officers are identified with a series of careful sur-
veys made across various parts of the isthmus, includ-
ing Panama, and their opinion was supported by that
of many other engineers who preceded them on the
isthmus. But the French were inexorable. Lieut.
Lucien N. B. Wyse, of the French republican navy,
had made a reconnaissance across the isthmus, and the
French engineers, led by De Lesseps, who, it may be
said without prejudice to his fame, has won more vie-
tories in the line of diplomacy than in that of engi-
neering, showed a hasty willingness to accept Wyse’s
conclusions, though they were opposed by the experi-
ence of older and more experienced men than he.

Bad management was apparent at the very start of
the enterprise, and if the two officers of the company
who recently came hither from Panama on their way
homeward are to be believed, this bad management
has continued up to the present.. Large quantities of
material, as unnecessary as it was costly, have been con-
stantly sent out, only to rot or rust in the swamps or
on the sides of the hills. As many as fourteen locomo-
tives, too heavy for use on the temporary lines con-
structed along the soft dump mounds, are at the pres-
ent time rusting and corroding in the various sections,
and apparatusand tools in vast quantities, whose design
or weight precludes its use, is strewn along the high-
ways or remains unpacked upon the shores of the
port.

Reports say that both the French and United States
governments will be asked in turn to take up and
carry out the project of a canal at Panama, but it is
not likely that either will do so. No doubt strenu-
ous efforts will be made to reorganize the present com-
pany, if these negotiations fail, and to secure more
capital. There is little probability, however, that
much more money will be expended on this unfortu-
nate scheme, where already several thousand human
lives have been sacrificed and over $275,000,000 ex-
pended, and all for nothing !

—_———— et ————
HOW WAS THE UNEBI’KAN LOST?!

The disappearance of the mew Japanese cruiser
Unebi'’Kan, while on a voyage from Europe to Japan,
is exciting much interest on the other side of the ocean,
especially among naval officers and ship builders. A
model ship she was, being both fleet of foot, strong in
battery and buoyancy. She was built in France by a
famous designer, and officered and manned by French-
men, with a dozen Japanese to make up the comple-
ment, two of whom were experiehced officers, drilled in
European naval schools. She arrived safely at Singa-
pore late last November, and departed thence for
Yokohama on the 3d of the following month. What
course she took from Singapore can only be conjectur-
ed ; and the English, who generally follow one course
with steamers—the direct one which leaves the Paracels
Islands either on the starboard hand or to port—in-
cline to the opinion that her commander, through error
of judgment, followed the course via the Palawan pas-
sage, and either foundered in the monsocon, which re-
ports say was, at the time, more than usually fierce, or
came to grief in the passage itself, which contains no
end of reefs.

Against the former we have the factthat the French-
man brought his ship safely through a terrific gale
some days out from Port Said, and that the Unebi-
K’an proved herself a really admirable seaboat. From
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all accounts, her powerful engines forced her through
the seas with rare precision, and she would seem to
have been as staunch and stiff as a church steeple
withal. There is no reason why, knowing the power of
his engines, her commander should not have taken the
direct but far more boisterous route east or west of the
Paracels ; and for the same reason, if more familiar with
the eastern or Palawan passage, he would seem to have
been justified in taking that, even though he heard at
Singapore, as no doubt he did, that the southeast mon-
soon was blowing with unwonted violence.

To the minds of many who have sailed with big
guns, the fact, as reported, that the cruiser *‘ carried
two 35 ton guns well up above her water line” will
have an important significance. Had one of these.
broken adrift while the ship was laboring in the heavy
seas, it is not likely that any amount of good seaman-
ship on the part of her commander would, under the
circumstance of their unshipshape setting, have sufficed
to save her. The rush of such a gun to one side at a
critical moment might, with the leverage exerted by
its mate in the same direction, be enough to capsize
the shipin the same manner as the British ironclad
Captain was capsized ; though the latter was masted,
and the Unebi’Kan was not. The course taken and
the track made by the Frenchman from Cherbourg to
Singapore shows himto have been a closeand care-
ful navigator, and, though not of that class of old sea
dog having a face like a lion and the paws of a bear,
evidently possessed good judgment and a sailor’s in-
stinet. The stability of the modern cruiser, especially
this type, which is much shorter in the beam than the
big war ship, and is good for nineteen knots an hour
in a smooth sea, is of unusual importance at present,
because it is thought to be the most efficient yet con-
structed. But if the beam is insufficient for the size
of the present battery, or the center of gravity is too
high up for weathering critical moments of wind and
sea, the information cannot come toosoon ; and besides
the humane desire to learn the fate of the officers and
crew of theill-fated Unebi'’Kan, the naval world will
await with impatience the solution of the mystery
hanging over the disappearance of the Unebi'Kan.

———ee et ——
INFECTION FROM DAIRY PRODUCTS.

The subject of purity and healthfulness of milk and
its products has received much attention from medical
and sanitary authorities during the past year, and some
veryremarkable results of investigations are now being
made public. It has been found that milk may be the
vehicle of very serious contagion, and that the dis-
eased condition of the cow may so affect its milk as to
make it the disseminator of acute disease. Coincident
with this work, a contemporary has collected from all
over this country and Canada the opinions of profes-
sional authorities on the subject of the milk of distillery
swill-fed cows. The opinions are generally adverse.
The subject is of special interest at the present period.
Legislation adverse to artificial butter has been carried
and is now in force. From the investigations we allude
to, it appears that there is every chance that artificial
butter or oleomargarine is the safer product of the
two.

A lecture-on the etiology of scarlet fever was recently
delivered by Dr. E. Klein, F.C.S., before the Royal
Institution in London. The principal theme of the
paper was the relation of scarlet fever to milk supply.
The possibility of the dissemination, and even origin,
of the disease from thissource was considered at length.
Recorded casesare quoted to proveits possibility. The
lecturer treats it as a certainty that milk has thus
caused the spread of scarlet fever.

Experiments by V. Galthier, a French scientist, have
been published. These were directed to tubercular
sickness. Dairy produce from cows affected with

| tubercular disease was the subject of the investigations.

Prof. Galthier found that such articles of diet could
communicate phthisis or consumption to poultry and
swine, and could become thus directly or indirectly a
serious menace to man.

Within the last few years a number of outbreaks of
disease have been traced with great certainty to dairies
as the center of contagion. So well proved have these
cases seemed, that they have originated special popu-
lar names for the sicknesses thus occasioned. Thus
milk typhoid, milk scarlatina, and milk diphtheria
have come to be recognized. Ina numberof accurately
recorded cases, an outbreak of some specific disease
has been noted. The general history in all was iden-
tical. The spread was limited to a certain number of
families. The medical officers found that all the
families thus affected were supplied with milk from the
same dealer. Then, on examining the stables or dairy
whence the milk came, the source of contagion was
manifest. A case of scarlet fever would be found in
the family or among the employes, or some of the
residents possibly had diphtheria. In a number of in-
stances such conditions were established. At the
present time the English health authorities consider
these cases proved. They form the basis for a some-
what disquieting suspicion affecting our milk supply.
The means of guarding against tha trouble in its
source are not simple, owing to the extended range of
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milk producers. The farmers are scattered all over the
country, and an inspection of all the dairies hardly
seems within the bounds of possibility.

Milk is so easily affected by aerial contamination
that the above state of affairs seems only too probable
onits face. It is known to all dairy workers that
scrupulous cleanliness and good air are essential to the
preservation of milk. A decaying substance in a cellar
will affect all the milk and butter thatmay be present,
imparting to it or causing in it a disagreeable taste.

But there is a more alarming aspect of the question.
The result of some of the more recent observations is
that cows may themselves become infected with a sick-
ness resembling scarlet fever, and that such cows may,
by their milk, cause the true scarlet fever to be de-
veloped in human beings.

This conclusion has been led to by an examination
of data in recorded cases. In some instances where
the origin of the sickness was traced tomilk, and where
also a scarlet fever case had existed in some person
connected with the dairy, too long a period elapsed
before the breaking out of the epidemic to allow it
to be attributed to direct conveyance by the milk.
Another class of cases is cited in which a human
origin, proximate or ultimate, could in no way be
traced. In one such instance an outbreak of scarlet
fever was associated with a certain dairy. No human
being could in any way be fixed upon as the originator.
Even the sanitary conditions were examined, with
negative results. The disease was finally attributed to
certain cows. Examination of them showed the pres-
ence of disease, whose symptoms included sores upon
the body, uleerations, and a visceral complaint resemn-
bling that occurring in scarlet fever in the human being.
The outbreak had, from other data, been limited to
these cows as a source. Their disease so similar to the
human scarlet fever made it almost a certainty that
they were the origin of the trouble.

The examination by bacterial analysis was entered
into, and confirmed these suspicions. The same micro-
coccus was found in the blood of scarlet fever patients
and in the affected cows. The action of the human
microbe on animals was identical with that of the vac-
cine one. This investigation, a full outline of which
it is needless to give, clinched the proof. Succeeding
occurrences investigated in the same general way gave
identical results.

It may be.considered as clearly proved that milk can
be a serious source of danger to health or life. The
remedy is a sinple one. By heat the micrococci are
destroyed. If the milk is heated to 185° F., it will be
rendered safe. Any infectious microbes present will be
killed. But while this disposes of the milk, it does not
touch the disposal of milk products. Butter, cream and
cheese are all uncooked. Butter represents raw fat, or
uncooked oleaginous matter. It cannot be heated to a
high degree without injury. One of the methods of
freeing it from casein was to melt it, but the process
was found to cause deterioration. Butter must be un-
cooked.

In this is found a strong plea in favor of oleo-
margarine. The argument is of such force that it
would seem to entitle artificial butter to a little more
consideration than legislators have awarded it. It is
well known that the manufactured article keeps better
than the natural one. In cruises to the West Indies
and tropics, it is found that real butter tends to turn
rancid. The process of manufacture, owing to the
heat employed, cannot fail to leave oleomargarine
free from bacteria. These recent observations afford
other pleas in its favor.

The recent papers on the subject of the milk alka-
loid tyrotoxicon show one cause for milk infection.
It now seems certain that, as this alkaloid or pto-
maine, tyrotoxicon by name, has come to be recog-
nized as a cause of illness, it will be supplemented
by such bacteria as those alluded to. Certain inex-
plicable cases of milk or cheese poisoning, when ana-
lysis shows no tyrotoxicon, may thus be accounted
for. Cream cannot well be heated, and may be the
vehicle for contamination. Ice cream thus may pro-
duce illness. It has been definitely proved that cold
has so little effect on bacteria that the freezing of ice
cream is but a slight safeguard, if any.

Several cases of ice cream poisoning have been
noticed. As it is necessarily made from a raw pro-
duct, and as freezing is so well endured by bacteria, it
is possible that bacterial infection, quite unsuspected,
was the cause.

— el 4 -
The Safety of Modern 0il Lamps.
BY 8. B. NEWBURY AND W. P. CUTTER.

By the law of this State, no oil or burning fluid
which evolves an inflammable vapor at a temperature
lower than 100° Fah. is allowed to be sold, trans-
ported, or stored. In order to determine whether a
given sample of oil complies with this requirement,
a small portion is gradually warmed in a partially
closed vessel, and tested from time to tine by bring-
ing a small flame near the surface. The appearance of
‘4’ bluish flame upon the oil indicates that the ‘‘ flash-
ing point™ has been reached. The standard fixed by
law, namely, 100° Fah., is based upon the temperature

which the oil is supposed to reach when burned in an
ordinary lamp, and no danger of explosion is to be ap-
prehended in case the oil in the reservoir of the lamp
remains at a temnperature considerably below that at
which it may give off an inflanmable vapor.

Professor C. F. Chandler, of Columbia College, made
in 1872 a series of experiments on the temperature
which the oil may attain in. lamps of different pat-
terns. The results of this very careful and exhaustive
research have been constantly quoted, and have for
many years formed a reliable basis for discussions con-
cerning the safety of illuminating oils. In the case
of twenty-three lamps, Professor Chandler found the
average temperature attained to be 83° Fah., theair in
the room standing meanwhile at 74° Fah. The high-
est temperature reached was 100°, which seems to have
been an exceptional case, as of the remaining twenty-
two lamps, no one gave a temperature of over 91°
Fah.

Within a very few years great changes have taken
place in the construction and power of the burners
used on household lamps, resulting in a very great im-
provement in the brilliancy and steadiness of the light.
These modern burners give out also a great deal of
heat, as every one using them must have noticed. It
seemed to the writers desirable to determine to what
degree the oil in these modern lamps becomes heated,
and thus to ascertain whether the present legal stand-
ard is sufficiently high to afford protection from dan-
ger of explosion. For this purpose two of the most
powerful modern burners were chosen, the ‘ Roches-
ter central draft” and the ‘* Electric Argand,” and were
compared as to heating power with a ¢ Duplex”
burner having two wicks, each one and one-half
inches wide, and an ordinary single burner with a
wick one inch wide. Tests were made in glass and
metal lamps, except in the case of the Rochester
burner, which requires a lamp of special form made
only in metal. In all these experiments the tempera-
ture of the oil was ascertained by means of a small
thermometer fixed by a rubber stopper in the orifice
by which the lamp is filled, and so placed that the
bulb dipped about an inch below the surface of the
oil. The temperatures reached, in Fahrenheit degrees,
after two and a half hours’ burning, are as follows,
the air in the room standing meanwhile at 74°:

Burner, Glass lamp. | Metal lamp. %sﬁaié?&lg
Rochester.......... — 100 104
Electric Argand.. . 97 98 110
Duplex.. .......... 95 96 110
Single.............. 86 88 9

The above table shows that the oil in metal lamps
becomes more readily heated than in those of glass, as
Dr. Chandler has already pointed out. The very high
figures of the third colummn show how greatly the heat-
ing of the reservoir is increased by the use of a white
shade. The lower result given by the Rochester
burner is probably owing to the constant current of
air which in this form of lamp passes up through the
central tube of the reservoir, and thus to some extent
keeps: the oil fromm becoming heated. Tne single
burner may serve as a type of those generally used
some years ago, and by comparison with this the
greatly increased heat given out by the more power-
ful burners is plainly shown.

If there is any relation between the temperature
reached by the oil in the lamp and the danger of ex-
plosion, which we can scarcely doubt, these figures cer-
tainly show that an oil which would be safe in an old
fashioned lamp might be dangerous in a modern one;
and further that the legal standard of 100° is actually
lower than the usual temperature of the oil in the
lamps beside which we habitually write our letters, or
about which our families gather in the evening.

It is of course impossible to state what degree of
danger may exist under such conditions, but there can
be little doubt that an oil heated in a lamp beyond the
flashing point is dangerous, whether that flash-
ing point be high or low. Absolute safety can only
be obtained by the use of thoroughly reliable oils
of a higher standard than that required by law. Fif-
teen years ago, long before the introduction of these
modern burners of high heating power, Dr. Chandler
urged the adoption of a much higher legal standard
than the present one, and stated that the requirement
of a flashing point not lower than 120° would add but
a few cents per gallon to the cost of the oil. Now that
the necessity of better oils has become urgent, and
in view of the great progress that has been made in
the process of petroleum refining, the adoption of a
more strict legal requirement would certainly cause no
hardship to manufacturers. .

The results of the tests given above are by nomeans
areproach to the new forms of burners which have
been lately introduced, for the excellence of the light
which they give will always greatly outweigh the
trifling increased cost.of better oil. Dealers who sup-
ply these lamps should, however, take especial pains

to furnish oil of suitable kind, and should insist that

no inferior article be used. Certain well known brands
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of oil show a flashing point far above the legal re-
quirement, and are thoroughly safe to use inany
modern lamp. The manufacturers of these oils should
welcome a standard which would shut out all inferior
products from the market.

Weare at present engaged in an extensive series of
tests of various commercial oils of different flashing
points, with the object of determining the compara-
tive illuminating power of each when used in the best
modern lamps. We have little doubt these experi-
ments, when completed, will show that the use of oils
of higher grade is in the interest of economy as well as
safety.

Laboratory of Cornell University, June 10, 1887.

—— - -———
Recent Ballooning.

At Quincy, Ill., July 4, Mr. Baldwin, the aeronaut,
made a balloon ascension, and when at a height of
5,000 feet, leaped from the basket with a parachute
and descended safely to the ground. Time, 3m. 20s.
It was an extraordinary performance.

At Portland, Me., says the . Y. World, on July 4,
Prof. Charles H. Grimley, a well-known aeronaut, and
one man made the start from Lincoln Park, in the cen-
ter of the city, at 5 o’clock in the afternoon. The wind
was froin the south and it was expected thatthe balloon
would pass over a small part of Casco Bay and descend
on the mainland of Falmouth, five miles further on.

The balloon rose about two thousand feet and then
struck a westerly current, which carried it rapidly to-
ward the open ocean. At the rate it was traveling it

- would take less than half an hour to cross the bay and °

be beyond the outer islands, where the sea was running
high. Prof. Grimley at once saw the danger, and
although he had passed the city limits he determined
to descend into the bay. Prof. Grimley said that, no
matter at what risk, the balloon 1must come down; and,
obeying his touch on the valve line, the bailoon, at
that time rapidly sweeping along at a height of over
two thousand feet, was made to take a downward
course, settling with great speed, while passing over
one of the small islands.

Opposite Windward Cove the professor let go the
drag rope, and on nearing Clapboard Island he began
to hope that the wayward balloon might be stopped
by catching in the tops of the tall pine trees. The
long cable dragged through the trees, sawing off
branches and*mowing a path through the twigs and
boughs, but not stopping the balloon. A number of
men on the island ran in the direction the balloon was
drifting. The drag rope whipped about the trunk of
a tree and held fast for a moment, while the men
secured it to a Jarge rock. Then the wind rose again,
and the balloon bounded upward and strained with
wonderful power on the rope, which had been passed
around the bowlder and securely fastened. For a
second the rope resisted the pressure, and then it part-
ed as though it had been but a cord.

The released balloon went up, stood still for a little
space, and, feeling the influence of the strong wind,
went forward and downward into the ocean, burying
the basket completely beneath the waves, and sub-
merging the professor and his companion. The balloon
slashed through the water at a terrific rate, and the
strain was tremendous. Only a thread was between
the two wet and sorely pounded men and death. The
balloon was soaked and in danger of bursting. If this
had occurred, the basket would have at once sunk and
the outflow of gas would have suffocated the voyagers.

Fortunately, the varying course of the balloon was
in the direction of a yacht. The men on board man-
aged to secure the drag rope, and the aeronauts, clear-
ing themselves from the ropes, sprang into the water.
Their removal from the car caused the balloon to rise
again, and in a moment it was sailing out to sea. The
voyagers were picked up by the yachtsmen. The bal-
loon was lost.

OLEAN, N. Y., July 5.—Aeronaut Clarage, who fell
from his balloon yesterday afternoon, remained uncon-
scious until 1 o’clock to-day, when he died.

LONDON, July 5.—A Havre dispatch says that the
well-known aeronaut L'Hoste made an ascension on
Sunday afternoon from Dunkirk, France, steering for
England. Shortly after midnight, while off the mouth
of the Thames, the balloon began to descend, and
though ballast was promptly thrown over, he fell into
the sea. He was picked up by an English steamer.

—————l 4~ O P
Shark Fishing at Nantucket,

Mr. Albert A. Gardner, of Nantucket, Mass., writing
on July 13, 1886, to Prof. Baird, stated that the
primary object of shark fishing about Nantucket was
sport, the boatmen taking out parties for this purpose.
The profit arising from catching the sharks is of a
secondary nature. The bait used in fishing is fresh fish,
if possible; otherwise, a piece of salt pork is used. The
only portions of the shark having a value are the liver,
for the oil it contains, and the jaw, which after being
cleaned is worth from $1 to $7, according to size and
quality. Many of the sharks taken are worthless, ex-
cept for the oil contained in the liver, and are simply
destroyed.
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A MOWING MACHINE ATTACHMENT.

A simple attachment, which permitsa higher adjust-
ment of the cutter bar of mowing machines from the
ground, has been patented by Mr. Alexander White, of
Kerbyville, Josephine County, Oregon, and is shown in
the illustration. It consists of an independent arm or
downward extension piece, adapted to be applied to
the arm piece on the front end of the inner shoe—that
is, the shoe at the inner or heel end of the sickle bar—

for carrying the axle of
the leading wheel or
roller at a greater
height from the ground ‘
than is usually necessa- i

ry, as may be desirable
when running the ma-
chine over rough or
stony ground, or land in
which the main wheels
sink. In Fig. 1, A rep-
resents the swinging bar
by which the cutting
mechanism is suspended
from themain axle of the machine, B the sickle and fin-
ger bars, and C the rod by which the cutter is recipro-
cated, Figs. 2 and 3 showing different views of the at-
tachment, which has an upper diminished portion and
a thicker lower portion, with a downwardly running
oblong slof through it. Theattachmentis made fast to
the outer side of the arm of the shoe by flat headed
bolts, while the thicker portion of the attachment pro-
jeets under the arm of the shoe and forms a shoulder
orbearing for the shoe to rest in, this thicker portion also
forming a broad or extended support for the axleof the
leading wheel, said axle being adjusted within the slot
shown in Fig. 2. When not required, this attachment
may readily be detached.

O
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AN IMPROVED BOILER FOR STEAM HEATERS.

A novel construction of boiler for steam heating ap-
paratus, by which all danger of burning out or over-
heating the feed chute is avoided, is shown in the
accompanying illustration, and forms the subject of a
patent recently issued to Mr. William C. Bronson, of
Saratoga Springs, N. Y.

The arrangement of the three circular water cham-
bers around and above the grate, and the manner in
which they are connected and a good circulation

WHITE'S ATTACHMENT FOR
MOWING MACHINES.
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BRONSON’S BOILER FOR STEAM HEATERS.

effected, by the various upright pipes leading to the
dome of the heater, is well shown in the picture. The
feed chute, which has an outer opening just below the
dome, leads thence inwardly and downwardly over the
grate, the fuel ordinarily partly filling it, but its walls
are surrounded by a water jacket, the interior of which
is also in communication with the other water spaces
and with the dome. It is intended that this boiler,
when provided with automatic regulating attachments,
will run perfectly well for twenty-four hours without
attention.

Conversion of Heat into Electricity.

Messrs. Hurghausen & Nerust have devised a most
curious experiment from the scientific point of view.
A thin metallic leaf is placed in a magnetic field. Ifits
extremities are maintained at uneven temperatures,
they have discovered that a difference of potential is
manifested by these portions—extremely slight, it is
true, but quite appreciable. Moreover, the direction
of the current varies with the lines of force of the mag-
netic field. They used a piece of bismuth, 5 centi-
meters (2 in.) square and 2 millimeters (1-12 in.) thick,
which they placed in a field of 5,000 units. The differ-
ence of temperature was secured by placing two pieces
of mica in contact with the ends of the piece, one of
which was immersed in cold water and the other heated
by an alcohol lamp. Under these conditions they have
obtained a difference of potential of 0'00125 volt.—
L’ Elettricita.

AN IMPROVED ADJUSTABLE TRAMMEL.

The use of a trammel or beam compass, such as the
one herewith shown, for accurate gauge measurements
or for describing circles is much facilitated if the de-
vice possesses means of a ready and exact adjustment,

'and these are points which form the principal feature

of a patent recently issued to Mr. Alban Heiron, of
San Leandro, Cal., our illustration showing the device
as adjusted for use in connection with a circular body,
as a grindstone. The two slides are mounted upon the
beam with spring blocks and set screws, slide A carry-
ing a downwardly extending arm with a split socket,
which may be provided with a point, as shown in the
picture, or with a pencil or bent caliper point. The
downwardly extending arm of slide B carries one leg
of a U-spring, a socket being secured to the other leg
of the spring, the arm of the slide being made to ex-
tend from one side, if desired, as shown in the figure
marked C, in which case the point socket may be

HEIRON’S TRAMMEL OR BEAM COMPASS.

brought beneath the beamn, and the connection short-
ened up between the beam and the point supported
thereon, while still allowing room for the spring con-
nection. A screw is pivotally connected to the down-
wardly extending arm, as shown in slide C, pass-
ing through an aperture in the oppositely con-
nected spring arm, and having a winged nut, by turn-
ing which, after an approximate adjustment has been
obtained by adjusting the slide upon the beam, an ex-
act adjustment of the points may be quickly and read-
ily secured.
—_——tr—

Mould.

The authors’ results apply essentially to the culti-
vated clay soils of the neighborhood of Paris. This
soil emits spontaneously ammonia by reason of the
slow decomnposition of the amidic and ammoniacal com-
pounds which it contains. This decomposition is ef-
fected at once under the influence of purely chemical
actions due to water and earthy carbonates, and doubt-
less also under the influences of purely. physiological
actions due to fermentation, to microbia, and to vege-
tation properly speaking.--MM. Berthelot and Andre.

-

DEVICE FOR OPERATING SEWING MACHINES BY HAND.,

The invention herewith illustrated shows a hand at-
tachment for operating sewing machines, which has
been patented by Mrs. Lois Waite McClung, of Pueblo,
Col., and in which the connecting devices are so formed
that the improvement may be readily applied to ma-
chines of almost any size. In Fig. 1, D and E repre-
sent the ordinary form of pitman and foot treadle, as
connected with the driving and balance wheels; B
shows a novel form of clamp attached to the pitman,
the details of this clamp being fully given in Figs. 3, 4,
and 5. A is a link pivotally attached at one end to the
clamp upon the pitman, and its other end to a lever
which has an operating handle, and is pivotally
mounted upon an upright bar connected tothe ma-
chine frame by clamping attachments, C C, shown in
detail in Fig. 2. It will be readily understood that the
pitman clamp is so made as totake in and firmly clamp
different sizes of pitmman, having U-shaped arms, in
which works a follower that is moved forward and
forced against the pitmman by a thumbscrew. - The
frame clamping attachment holding the upright bar,

Emission of Ammonia by Vegetable
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upon which the operating lever is pivoted, consists of
a T-shaped bolt, its outer end threaded to be engaged
by nuts to fix the upright bar, through the slots there-
in, at the desired height, and its head flanged and dou-
ble-apertured to receive the threaded arms of a U-bolt,
by which a firm clamp is made upon the frame of the
machine. The handle of the operating lever can be
readily removed when it is not desired to operate the

Ol.’)
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McCLUNG'S DEVICE FOR OPERATING SEWING
MACHINES.

machine in this way, and the treadle only is to be
used.

For further information address the patentee, or Mr.
J. 8. McClung, Pueblo, Col.

_—_ —eer—
A QUICK STEAM MAKING BOILER FOR FIRE
ENGINES.

It is obvious that the boiler herewith illustrated pos.
sesses great heating power for the comparatively sinall
quantity of water with which it is operated. The fire
box is surrounded by a water space, from near the
lower portion of which, pipes, bent in somewhat ser-
pentine shape to expose more surface, extend upward

through the open space of the fire box toa central
:| large tube fitted in the lower tube plate, and having

several discharge openings above the tube plate. In
operation this causes a constant flow of water from
the bottom of the waterleg, through the pipes in the
fire box, to the main waterspace above the tube plate.
The feed water enters through the pipe shown at the
left in the picture, thence passes upward at one side
and through a pipe coiled above the upper tube plate,
to be discharged from a rose in the main water space.
To the lower end of the feed water pipe is connected
a pipe that is carried around the inside of the fire box,
there communicating with a pump, shown at the
right in the picture. When this pump is operated,
which generally need be only for quickly circulat-
ing the cold water when the fire is started, water
is taken thereby from the lowest part of the water
leg, passed half way around the inside of the fire
box, and thence through the feed water pipe and its
coil above the tube plate to the place of discharge in
the boiler. )

BIRGE’'S STEAM BOILER.

This boiler, which has been recently patented by Mr.
Elias B. Birge, of St. Paul, Minn., is especially designed
for steamn fire engines, although it may be likewise used
for locomotives and all classes of portable engines. In
a steel boiler which the inventor has had made, it is
stated that steam was raised to a pressure of 25 pounds
from cold water, and without the use of the auxiliary
pump, in 4 minutes and 22 seconds, there being no
foaming or priming in testing and working, and there
being no leaks from expansion and contraction.
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AN IMPROVED FOLDING IRONING TABLE.

An ironingtable which stands firm in position, which
can be set up with one locking motion, and can be
moved from place to place without collapsing, is repre-
sented in the accompanying illustration, the small fig-
ure giving a side view of the table as it appears when
folded. On the under side of the broad end of the table
is a block, to which is hinged a diagonal bracing rod,
whose lower end is made of a bifurcated casting form-

BURCAW’S IRONING TABLE.

ing feet, a bracing strip being pivotally connected to
its upper face, whichstrip is held in supporting position
upon the under side of the table or leaf by a rod, pin,
and stop block. The main legs of thetableare formed of
a casting having upon its upper end forwardly extend-
ing lugs connected to brackets, so that when the legs
are extended the lugs abut against the rear side of the
block to which the diagonal bracing rod is hinged.
‘When the table is open for use the several parts assume
the position shown, all the movable parts abutting

against some fixed stop, so there will be little or no side
play, and the table will be very steady.

For further particulars address the patentee, Mr.
Franklin P. Burcaw, box 226, Hazleton, Pa.

_————tr——
AN IMPROVED EGG CARRIER.

The invention herewith illustrated, recently pat-
ented by Mr. Harry E. Aylsworth, of Ashland, Kansas,
is designed to provide a carrier in which eggs of va-
rious sizes may be held in spring supports, in which
the eggs will be partly open to inspection without re-
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AYISWORTH'S EGG CARRIER,

Srcientific dmervican.

moving the cover, and may be refrigerated in transit
and during storage. The case consists of a slightly
flared rectangular box of tin or other sheet metal, a
wire around its upper edge so bent as to form bail
loops. The cover is inset, its upwardly turned edges
also inclosing a wire adapted to engage with the bail
loops on the case. The cover and bottom of the case
have apertures opposite each other, in the line of the
positions occupied by the eggs, permitting inspection,
and through which cool water may be poured to flow
downward over the eggs. Plates adapted to fit within
the case have apertures corresponding with those in
the cover and bottom, and from these apertures ex-
tend radial slits, forming a series of tongues, bent al-
ternately in opposite directions to form springs or
cushions for the eggs, these plates resting upon the
bottom and between the tiers of eggs. The egg-hold-
ing cells are formed of sheets of metal, bent to ac-
commodate themselves to the size of the eggs, on
which they exert but a slight pressure, these cells
being easily attachable to the bottom platé or that
placed on any succeeding tier of eggs. These carriers,
when not in use, may be packed in small space for
storage or shipment.

DO —— G

A ROLLER TOBOGGAN SLIDE.

A novel construction of toboggan slide, especially
adapted for summer use at seaside and other popular
resorts, is shown in the accompanying illustration, and
forms the subject of a patent recently issued to Mr.
George C. Peeling, of Lock Haven, Pa. Upon a suit-
able framework support are arranged side bars, which
carry alternate slats and rollers, the side bars forming,
in connection with the frame, an inclined way, in
which the toboggans move downward. The mannerin
which the slats are made to alternate in the flooring of
the slide is shown in the small figure ; but where the
inclined section of the slide joins the horizontal section
at the foot of the incline, the rollers are placed more
closely together, to prevent the toboggan from striking
against theslats at this point. The bearings of the
rollers are preferably of metal, and lubricating holes
are provided for their journals. At a point near the
top of the incline there is a sliding stop, connected to
a lever pivoted to the framework, and by an operating
cord leading therefrom to the top of the slide the at-
tendant is able to readily release the toboggan at will,
it having previously been held back by the stop until
ready to start.

—_— - —
AN IMPROVED FILTER.

The invention herewith illustrated is designed more
especially to furnish a filter for
rain water, by which the water
delivered from the roof is strain-
ed and filtered before entering
the cistern. The main features
of its construection will be readily
understood from the illustration,
the water first passing through
an inner perforated sheet metal
or wire cloth cylinder, to pre-
vent the passage of coarse parti-
cles to the filtering material,
which rests upon a ridged and
perforated bottom. TUpon the
top of the filtering material is a
perforated pan, which rests upon
a shoulder on the inner walls of
the outer inclosing cylinder, and
has upwardly projecting sides,
with handles, by which the pan
may be easily removed. This
strainer and filter presents an
extended straining surface, and
is so arranged that when any
of the parts are fouled, they can
be readily cleansed.

The above invention has been
patented by Mr. William T. Nes-
bet, and for further, particu-
lars address Mr. D. Postlewait, Schell City, Missouri.

—_————t———
A RECORDING COMPASS AND MARINE INDICATOR.
An invention to provide means for automatically in-

dicating the speed of a vessel, the leeway it makes,and
the direction of sailing, and keep a complete record
| speed of the vessel increases or diminishes.

thereof, is illustrated in the accompanying engraving,
and forms the subject of a patent recently issued to
Mr. Richard W. F. Abbe, of No. 70 East Seventh Street,
New York City. Fig. 1shows the device applied to a
vessel. Fig. 2 is a sectional view of the indicator,
which is designed to occupy a space only about 20
inches square, and to be placed in the cabin or naviga-
tion room of the vessel. Figs. 3 and 4show the driving
mechanism.

In constructing the indicator, a cup-shaped vessel,
A, is suspended upon hangers, by its rim, from a ring
pivoted at right angles to such supports, within a box,
the latter being also hung upon pivots placed at dia-
metrically opposite points within an outer box. The
cup-shaped vessel has a top plate with upwardly pro-
jecting neck, and is fllled with glycerine or a like
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liquid almost to the top of the neck. A compass card,
carrying on its lower surface a U-shaped magnet, B B,
is pivotally mounted within the glycerine, and from
the center of the card a stem projects upward through
the neck of the top plate, this stem carrying a circular
plate, from which a series of type levers, C, project
radially. There are as many type levers as there are
points of the compass, and they are marked with letters

PEELING’S TOBOGGAN SLIDE.

corresponding with those on the compass card above
which they are located. A clockwork, G, is arranged
to cause these type levers to print upon a strip of paper
unwound from a coil above, the strip passing through
continuously, with a speed corresponding to the speed
of the vessel, and being rewound in another coil, thus
furnishing a printed record, the clockwork beingset to
print successive impressions at regular intervals, say
every minute, every two minutes, orevery five minutes,
as desired. The compass card, turning freely on its
pivot, as the direction of the vessel changes, will bring
the different type levers in position to be operated by
the hammer of the clock mechanism—the same charac-
ter printed successively for a number of times showing
that the vessel’s course has not been changed.

The speed of the vessel is marked by the rate at
which the strip of paper is passed through the record-

ing apparatus. This is effected by a vertical shaft ex-

ABBE’S RECORDING COMPASS AND MARINE INDICATOR.

tending from below the keel up to the indicator,
motion being given to this shaft by a screw, P, sus-
pended in horizontal position just below and in line
with the keel, and with which is connected, as shown
in Fig. 4, a jointed vane rod about thirty feet long, the
screw revolving with greater or less rapidity as tho
This ver-
tical shaft is carried in an inner tube, M, with necks in
which the shaft may freely revolve, and by means of
beveled gears, the shafts, J and H, and the cone pulleys,
E and F, causes the paper strip to pass through the
recording apparatus at a speed corresponding with
that at which the serew revolves. In an outer tube,
N, surrounding the shaft-carrying tube, M, passes
down a rope or chain, R, made fast to a hook at its
upper end, and its lower end carrying a pivoted hanger
to which is attached the propeller frame. When the
indicator is not to be used, or when the vessel stops,
the box containing the apparatus is removed from the
top of the tube, the chain, R, is disengaged from its
hook, to permit the propeller to swing down, the vane
rod also swinging down as the veswel stops, and all the
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parts on the lower end of the tube, M, carrying the
operating shaft, can be drawn up through the outer
tube, N.

When a vessel is making leeway, this fact is shown
by the turning of the box carrying the indicator on its
wheels, L. The effect of a current carrying a vessel
out of its course will be to swing the vane rod propor-
tionately across the line of the ship’s keel, and this
turns to a like extent the tube, M, whereby the box
carrying the indicator is turned on its table.

As the impressions on the paper strip will be at a
greater distance apart when the ship sails rapidly, the
speed made at all parts of its course will thus be indi-
cated by the printed record, the characters made by
each printing also showing the direction sailed, as in-
dicated by the compass, at all times during the
voyage.

OUR NEW NAVY,
[See ¢llustration on first page.]

A visitor to the Atlanta at the Brooklyn Navy Yard
is immediately struck by the appearance of the ship,
even before going on board, she is so totally different
in appearance from anything we have hitherto been
accustomed to. We find nothing of the graceful sweep-
ing lines, tall, raking masts, and maze of rigging so in-
separably associated in our minds with former ships of
war. Everything here is hard, severe, straight, noth-
ing of the jaunty or graceful—a practical utility visible
everywhere.

The broad open decks of the frigate of 61, with its
rows of big black guns glistening in the sunlight,
give place to a few of the modern high power, small
bored navalrifles. Their breeches set low to the deck,
and to the old artillerist have a most bewildering lot
of wheels, cogs, tracks, and scientific inventions, all
n_vered in by a heavy bullet-proof shield, looking
much like a huge inverted coal scoop, from out which
extends the gun barrel, long, slender, tapering.

The great perfection and finish to which these guns
have been brought is better realized as soon as the
breech of one is opened. The interior shines like burn-
ished silver, and the grooves, threads, and rifling are as
clean cut and perfect as the mechanism of a watch.

Not the least curious part of these rifles is the new
system of firing. The old fashioned style of ramming a
long priming wire into the vent hole to pierce the
cartridge case before firing, which necesitated ap-
preciable time and care, especially in battle, has
given place to a new invention by which a curi-
ous piece of mechanism, a veritable breech load-
ing firing lock, is screwed on to the breech closer, in
which a bullet-loaded cartridge is fired into the main
charge. The bullet from this discharge traverses a
fine smooth bore cut through the main breech closer,
piercing the main cartridge and instantly opening up
a passage for the flame to follow and ignite the charge,
as shown in the cut. .

The marines of the Atlanta are armed with the
Springfield rifle, while the crew have the Lee modified
magazine gun, which can also be used as a single shot.
These new arms require the men to carry much more
ammunition than formerly, and the old fashioned car-
tridge boxes are replaced by broad belts carrrying 80
rounds, the whole supported by suspenders over the
shoulders.

Our picture shows a squad of naval apprentices thus
equipped as a landing party goingthroughthe skirmish
drill of loading and firing.

—_— e, ———
Depth of the Charleston Earthquake.

In a communication to the American Academy of
Sciences, Captain C. E. Dutton gives a calculation of
the depth of the Charleston carthquake eentrum, which
puts it at the enormous distance of twelve miles below
the earth’s surface. The calculation by Robert Mallet
of the depth at which the Necapolitan earthquake of
1857 originated was the first attempt to solve such a
problem. Working on the assumption that the earth
wave radiates in straight lines from the origin, and
hence at different distances from the center of surface
disturbance it has different angles of emergence, Mallet
found that lines drawn parallel to these angles, if
projected, would intersect each other at a mean depth
of about five miles under the surface. From seismo-
metric and other indications, the mean depth of the
Yokohama earthquake of 1880 was calculated to have
been about three and a quarter miles. While much
greater depths of centrum have been assigned to some
earthquakes, the accuracy of the calculations has
been doubtful. Captain Dutton’s new method of de-
termining the depth of the focal cavity at Charleston
gives, therefore, a most remarkable result. But his con-
clusion is in harmony with the observation of Mallet,
that ‘‘earthquakes which have a very great area of
sensible disturbance have also a very deep seismal
focus.”
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THE polar position of the sun has not yet been ex-
actly located. Its approximate polar point among the
stars may be assigned, but is of no value in astronomi-
eal work, and is not mentioned in books.

Brass Workers’ Disease.

Very little attention has been paid in this country
to a certain class of disorders observed among brass
workers. The best known class of symptoms is that
constituting what is called ‘‘brass workers’ ague.”
Atter being exposed to the fumes of the molten metals,
copper and zine, the workman feels a sensation of dis-
comfort and weakness, followed by muscular pains and
then by a distinet chill, with headache, and often
cough. After fifteen or twenty minutes a profuse per-
spiration breaks out; then in a few hours the improve-
ment begins. The patient recovers in one or two days,
but is liable to a relapse. Brass founders’ ague was
first observed by Blaundet in 1845. It was described by
Greenhow, of Birmingham, in 1858, and again by Hirt.
Brass is an alloy of copper and zine, the latter being
in the proportion of 28 to 32 per cent. In the process
of making, the zine deflagrates and fills the air with the
powdered oxide. Dr. Greenhow believed, therefore,
that brass workers’ ague was an acute poisoning with
zine. Hirt, however, thought it due to the mingled
fumes of copper and zine, because it is not observed
among zinec smelters. Recently Mr. Edgar Hogbcn
(Birmingham Medical Review) reports a number of ob-
servations, and states his belief that brass workers’
disease is due to chronic or acute copper poisoning.
Almost all the patients who are copper or brass workers
have a distinct green hue or band on the neck of the
teeth between the crown and the gum. The edge of
the gum is slightly blackened. The copious perspira-
tions of brass workers are often stained green, and
white-haired workmen often have a greenish tinge to
their locks.

These signs point to an absorption of copper by the
workmen, and favor the view that the ‘“ague ” is due,
in large part at least, to this metal.

But these workmen also suffer from other symptoms
of a chronic character, such as dyspepsia, metallic
taste, colie, constipation and diarrhea, nervousness,
and pains of various kinds are felt. Deafness is not in-
frequent; cough and aphonia often occur. Paresis of
the legs and symptoms like those of locomotor ataxia
have been observed, and it seems probable that the
copper can cause myelitis and neuritis, in thesame way
as does lead and other toxic agents.—Medical Record.
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A Man Killed by a Swordfish,

In the last Bulletin of the U. 8. Fish Commission re-
ceived at this office, W. A. Wilcox, in a letter to Prof.
Baird, relates a curious accident that befell Captain
Langsford, as follows :

The schooner Venus is a small vessel of about 12 tons,
owned and commanded by Franklin D. Langsford, of
Lanesville, Mass., with a crew of three men, engaged
in thegeneral fisheries off the coast of Massachusetts.
On Monday morning, August 9, 1886, Captain Langs-
ford sailed from home in pursuit of swordfish. About
11 A. M., when 8 miles northeast from Halibut Point,
in Ipswich Bay, a fish was seen. The captain, with
one man, taking a dory, gave chase, and soon har-
pooned the fish, throwing over a buoy with a line at-
tached to the harpoon, after which the fish was left
and they returned to the vessel for dinner. About an
hour later the captain, with one man, again took his
dory and went out to secure the fish. Picking up the
buoy, Captain Langsford took hold of the line, pulling
his boat toward the swordfish, which was quite large
and not badly wounded. The line was taut as the boat
slowly neared the fish, which the captain intended to
lance and thus kill it. When near the fish, but too far
away to reach it with the lance, it quickly turned and
rushed at and under the boat, thrusting its sword up
through the bottom of the boat 23 inches. Asthe fish
turned and rushed toward the boat the line was sud-
denly slacked, causing the captain to fall over on his
back; and while he was in the act of rising, the sword
came piercing through the boat and into his body. At
this time another swordfish was in sight near by, and
the captain, excited and anxious to secure both, raised
himself up, not knowing that he was wounded. Seeing
the sword, he seized it, exclaiming, ‘* We've got Aim,
any way!” He layin the bottom of the dory, holding
fast to the sword, until his vessel came alongside, while
the fish, being under the boat, could not be reached.
Soon the captain said, *‘I think I am hurt, and quite |
badly.” When the vessel arrived he went on board,
took afew steps, and fell, never rising again. The boat
and fish were soon hoisted on board, when the sword
was chopped off to free the boat, and the fish was
killed on the deck of the vessel. The fish weighed 245
pounds after its head and tail were cut off and the vis-
cera removed. When alive it weighed somcthing over
300 pounds. Captain Langsford survived the injury
about three days, dying on Thursday, August 12, of
peritonitis. The certificate of Dr. Garland, written on
the 16th of August, is appended, giving some further
particulars, and the sword has been deposited in the
U. S. National Museum.

CERTIFICATE OF DR. JOSEPH GARLAND.
This may certify that I was called to visit Franklin

D. Langsford, of Lanesville, in Gloucester, on August
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12, in consultation with Dr. Levi Saunders, who was
in attendance upon the said Langsford, on account. of
a wound inflicted upon his body by a swordfish on 9th
instant, said swordfish having driven its sword through
the bottom of the fishing dory he was in to the length
of 23 inches, penetrating the body of Langsford at the
right of the os coceyx and entering about 7 inches, by
the side of the rectum, into the pelvic cavity; that
said Langsford was dying, and did die, in my presence,
of peritonitis, having survived the injury about three
days; that the sword accompanying this certificate is
the veritable sword that occasioned the accident, and
is to be sent to the National Museum at Washington.
Gloucester, Mass., October 14, 1886.

—————— O —————————
The Sun’s Heat.

At a Royal Institution lecture, Prof. Sir William
Thomson expounded the latest dynamical theories re-
garding the ‘‘ probable origin, total amount, and possi-
ble duration of the sun’s heat.” During the short 3,000
years or more of which man possesses historic records
there was, the learned physicist showed, no trace of
variation in solar energy ; and there was no distinct
evidence of it even, though the earth as a whole, from
being nearer the sun, received in January six and. one-
half per cent. more heat than in July.

But in the millions of years which geology carried us
back, it might safely be said there must have been
great changes. How had the solar fires been maintain-
ed during those ages ? = The scientific answer to this
question was the theory of Helinholtz that the sun was
a vast globe gradually cooling, but as it cooled shrink-
ing, and that the shrinkage—which was the effect of
gravity upon its mass—kept up its temperature. The
total of the sun’s heat wasequal to that which would
be required to keep up 476,000 millions of millions
horse power, or about 78,000 horse power for every
square meter—a little more than a square yard ; and
yvet the modern dynamical theory of heat shows that
the sun’s mass would require only to fall in or contract
thirty-five meters per annum to keep up that tremen-
dous energy. At this rate the solar radius in 2,000
years’ time would be about one hundredth per cent
less than at present.

A time would come when the temperature would fall,
and it was thus inconceivable that the sun would con-
tinue to emit heat sufficient to sustain existing life on
the globe for more than 10,000,000 years. Applying the
same principles retrospectively, they could not suppose
that the sun had existed more than 20,000,000 years,
no matter what might have been its origin—whether it
came into existence from the clash of worlds pre-exist-
ing or of diffused nebulous matter. There wasagreat
clinging by geologists and biologists to vastly longer
periods, but the physicist, treating it as a dynamie
question with calculable elements, could come to no
other conclusion materially different from what he had
stated. i

Sir William Thomson declined to discuss any
chemical source of heat, which, whatever its effect
when primeval elements first came into contact, was
absolutely insignificant compared with the effects of
gravity after globes like the sun and the earth had
been formed. In all these speculations they were in
the end driven to the ultimate’ elements of matter, to
the question-—when they thought what became of all
the sun’s heat—what is the luminiferous ether that
fills space, and to that most wonderful form of force
upon which Faraday spent so much of the thought of
his later years—gravity.

— e r——

Annual Convention of the American Society of Civil
Engineers.

On July 1 the American Society of Civil Engineers
began its nineteenth annual convention. The hotel
Kaaterskill, in the Catskill Mountains, was selected as
the place for the meeting. The different sessions were
devoted to topics of civil and railroad engineering, the
meeting being a combination of professional work with
amusement. A large number of ladies accompanied
the members and added to the last-named feature. A
number of papers were devoted to the subject of
the * Maintenance and Inspection of Railway Struc-
tures.” All mooted points of bridge construction and
the expediency of legislation and methods of inspec-
tion were touched upon. In the light of some recent
casualties, this is at the present time a subject of
much interest. A description of the old De Witt Clin-
ton locomotive, under the title of ** A Triple Thermic
Motor,” and papers on *‘ The Behavior of Mortars under
Various Conditions ” and ‘‘ Experimentsin the Testing
of Cements” followed. The Poughkeepsie bridge was
also discussed, and was the objective point of an excur-
sion on July 5. Sewage disposal, the forms of
wheels and railg, and the compressive strength of iron
and steel were among the large list of subjects treated.

A banquet was given on Thursday, July 7, and on
Friday, July 8, the meeting dispersed. Whether by
its numbers or professional eminence of those attend-
ing it, it was a very memorable meeting. Between
three and four hundred members were in attendance.
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Sorrespondence.

Mineralogical Notes.
To the Editor of the Scientific American :

It may interest you to know that I visited the peri-
dotite locality of Elliott Co., Ky., with Dr. J. 8. Diller,
of the U. S. Geological Survey, and for the survey, for
the purpose of examining it, since it was surmised that
diamonds would be found. Diamonds were not found,
but we made some interesting observations, which will
be published later on. I also visited the place where
the 414 carat diamond was found last summer—z. e.,
Dysartville, MacDowell Co., N. C.—and saw the boy
who found it. Although there are no diamond indica-
tions there, I have every reason to believe that it was
really found there. On visiting the rock erystal locali-
ties in Ashe Co., N. C., I found a number of crystals
from 5 to 60 1b., and one large single erystal of 285 1b.
New York, July 6, 1887. GEORGE F. KUNz.

The Alien Act.

It would be well for our Pacific coast delegation to
do all in their power to so amend the Alien act, that
was ‘‘railroaded ” through at the close of the last ses-
sion, that the mineral lands and mines of our Terri-
tories shall be excluded from the effects of this im-
politic measure.

‘“ America for Americans " is all very well, and Ameri-
can capital for American mines is something desirable ;
but, unfortunately for us, our ~capitalists are, with but
few exceptions, not mine investors, particularly in
mines of the precious metals. They prefer other classes
of securities. Unless theactis amendedso as to admit
and encourage foreign capitalists on liberal terms to
invest in our mines, the result will be that a large per-
ceéntage of the mines of our Territories will remain un-
developed and dormant until we, as a nation, shall
have become mine workers and capital shall have be-
come more abundant.

A very large amount of capital has been already
withdrawn by English investors from this country.

No business so rapidly develops a country as that of
mining. Towns and cities spring into existence like
magic, giving employment to the laborer, artisan, and
farmer. The rugged mountain chains and barren
wastes seem destined by nature asthe metalliec domain
most favorable for mineral deposits. The country is
soon opened up by wagon roads, followed by rail-
roads.

It is a singular fact that while we are throwing ob-
stacles in the way of the introduction of foreign capi-
tal, our near neighbors are encouraging the deyelop-
ment and settlemnent of unoccupied land, both agri-
cultural and mineral, by building railroads, and by
liberal measures the Canadian Pacific Railroad on the
north bids fair to be a serious rival to our system of
railroads that span the continent. On the south our
sister republic (Mexico) has thrown wide open her
doors and offers every inducement to both agriculturists
and miners to colonize her vast territory and develop
her mineral resources. Her colonization laws are libe-
ral. The code of laws governing her mines are superior
to ours in many respects. It is necessary for us also to
do something to get people to invest in our mines. The
law referred to does not affect the States except indi-
rectly, but the Territories have much to complain of
from its enactment.—Min. and Sci. Press.

——————t - —
Military Dogs.

Among the thousand and one inventions, appliances,
and wonderful uses of men and beasts which Geerman
genius has devised to defeat France in case General
Boulanger’s successor becomes unpleasant, the dog
plays a significant role, employed, as he is, as messen-
ger and sentinel. Experiments have been made for
nearly a year now, and have proved highly satisfac-
tory. The dog maneuver of the Hunter battalion was
decidedly the most interesting of the recent campaign.
Several regiments have been furnished with the Ger-
man shepherd dogs, known for their wisdom the world
over. Each one is attached, so to speak, to the person
of a soldier, in whom the dog soon recognizes his mas-
ter, and who conducts his training. While doing duty,
the dog is kept with the sentinel, and easily learns the
requirements of his post. A few of the experiments
performed before Colonel von der Goltz Pacha, who
represented the Sultan at the ninetieth birthday of the
Emperor, and has since remained to witness the re-
views, were surprising. A soldier, taking the dog from
the sentinel, marched off on a reconnoitering expedi-
tion. After writing his observations, and placing them
in a cask about the neck of the brute, the latter was
told to return to his master, which he did in an aston-
ishingly short time. One dog employed in this service
arrived at his post ten minutes before a mounted Uhlan
charged with the same instructions, though the latter
rode at desperate speed. But even more than this was
accomplished. With a message tied about the neck,
as in the former case, the dog was told to seek a distant
sentinel and bring a return answer. This he did with
great speed, carrying his message directly to his master
without fail. It is little wonder that Pacha Goltz was
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surprised at the success of the experiments given in his
honor. And they are truly wonderful for the present,
though bidding tair to become a commonplace institu-
tion in that great machine, the German army. The
consequences and possibilities of the shepherd dog ser-
vice are apparent to all who know anything of military
science, and make their citation superfluous. One
thing is certain, that a future war between Germany
and any of its neighbors will not be conducted without
its dog regiment, which, though not employed in con-
certed action, will perform service more valuable than
the cats of ancient Egvpt.—Correspondence Tribune.

<O
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Many Items of Interest.

The American Artisan says that graphite is an ex-
cellent substitute for red lead in making joints and
connections in steam and gas fittings. The graphite
mixed with the best boiled oil makes a much better
joint, and it is claimed will remain tight three months
or three years, and will then yield to the ordinary
pressure of the tongs, whereas the red lead once set, it
is next to impossible to open the joint without damage
to the pipe or tongs. The graphite should be pure and
of the right grade of fineness.

The Boston Journal of Commerce says: The best way
to locate a pound in the connections of an engine is to
put it on the center, and then let somebody admit
steam to each end of the cylinder alternately, keeping
the engine on the center all the while, while you are
looking up and down the connections for lost motion.
If the engine has no means of operating the valve by
hand, disconnect the eccentric rod and rig a lever on
the end of the valve stem.

A new method of securing veneer to its base consists
in spreading glue or other adhesive matter between the
veneer and the base, passing the two secured parts
under a heated roller to melt the glue and cause it to
enter the pores of the wood, then finally passing the
connected base and the veneer under chilled rollers to
harden and set the glue, and prevent the warping or
shrinking of the veneer consequent upon the gradual
cooling or drying of the glue.

‘When copper is to be soldered, and the solder is to be
colored like the surrounding copper, the Jewelers’
Journal says: This can be done by moistening the
solder with a saturated solution of vitriol of copper,
and then touching the solder with an iron or steel wire.
A thin skin of copper is precipitated, which can be
thickened by repeating the process several times. If a
brass color is desired, a saturated solution of one part
of vitriol of ‘copper is used on the previously coppered
solder, and the latter rubbed with a zinec wire. To
gild the soldered spot, it is first coated with copper in
the manner indicated above, and then with a gum or
isinglass, and powdered with bronze powder. The
surface is thus obtained, which after drying can be
very brightly polished.

Governor Hill has signed the bill passed by the New
York Legislature regulating the heating of steam cars,
and it is now law. The statute makes it unlawful for
any steam railroad after May 1, 1888, to heat its pas-
senger cars on other than mixed trains by any stove or
furnace kept inside the cars or suspended therefrom,
except it may be lawful in case of accident or other
emergency temporarily to use any such stove or fur-
nace with necessary fuel. Provided that in cars which
have been equipped with apparatus to heat by steam,
hot water, or hot air from the locomotive, or from a
special car, the present 'stove may be retained to be
used only when the car is standing still, and provided
also that this act shall not apply to railroads less than
fifty miles in length, nor to the use ot stoves, of a pat-
tern and kind to be approved by the Railroad Commis-
sioners, for cooking purposes in dining room cars.

This is the age of paper, and the Western Manufac-
turer suggests that an exhibition of paper objects and
mannfactures would fittingly commemorate the bi-
centenary of the first paper mill in this country, next
year, to be held at Philadelphia, the birthplace of the
trade. Paper is the receptacle and disseminator of
science, the produects of art and literature, the great
means of keeping industries and commerce thriving.
It barrels our flour, wraps our goods, enters into
articles of personal wear and household use, and when
we die sometimes forms our coffins. It rolls beneath
our railway cars and forms our buggy tops. We eat
off it, drink from it, wear it on our heads, necks,
bosoms, and feet, carry it in our pockets in lieu of
handkerchiefs, and tile our houses, line our carpets
with it, pack up our goods in paper boxes, and divert
our leisure moments with paper cards. We make
500,000 tons yearly, import largely, and yet, like Oliver
Twist, ask for more. Rags, wood pulp, straw, old rope,
the bark of the cotton plant, and even the membranes
in the interior of silkworm cocoons, yield it.

The well known Perry Stove Manufacturing Co., of :

Albany, N. Y., have established extensive works at
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South Pittsburg, Tenn., covering six acres of land and
employing upward of five hundred meun. To give
young men the opportunity of learning the trades of
moulders, mounters, polishers, nickel platers, carpen-
ters, pattern finishers, etec., etc., they have engaged
fifty of the best mechanics to teach those who want to
learn, and promise liberal wages while they are learn-
ing the trade. This would seem like a good opportuni-
ty for active young men desiring to learn a useful and
profitable trade.

There will be held in Paris, beginning on the 27th of
August and lasting until the 28th of September, 1887,
an exposition of useful insects and their products, and
of noxiousinsects and specimens of their injuries. This
exposition is conducted by the Societe Centrale d’Api-
culture et d’Insectologie, under the patronage of the
Ministre de I’Agriculture. There is also to be given in
this exposition a place for insecticides, and various de-
vices for destroying insects. It is to be opened to
foreign as well as French exhibitors.

— et -—

The Fastest

Passenger Steamer Afloat.

The Queen Victoria, the pioneer vessel of the new
line intended to ply between Liverpool and the Isle
of Map, lately arrived in Liverpool. This vessel, with
her sister ship the Prince of Wales, will form the Manx
line of the Isle of Man, Liverpool, and Manchester
Steamship Company. The vessels, which have been
built by the Fairfield Ship Building Company, are
both of extremely handsome model, and are fitted with
engines of proportionately large power. The dimen-
sions of both vessels are as follows : Length over all,
340 ft.; breadth, 39 ft.; moulded depth to upper deck,
24 ft.; gross tonnage, about 1,500 tons. The vessels are
each divided by bulkheads into nine water tight com-
partments. The water tight doors between the engine
and boiler space are constructed with theangular lever
self-closing arrangement, which the Fairfield Company
are now fitting into most of the vessels built by them.
On a clutch being actuated, either from the stoke hole
or from the deck, the door automatically closes, ad-
vancing slowly at first, and then shutting sharply, cut-
ing through any coal that would otherwise impede its
passage. A heavy mass of lead, suspended from a
lever, supplies the motive power. The upper deck is
exceptionally spacious, affording a promenade the full
width and length of the ship. Th& main deck also
affords a roomy promenade. The general fittings of
the vessel have been carefully devised, and every ex-
pedient for the comfort and safety of the passengers
has been adopted.

The engines of the Queen Victoria are of exceptional
power ; they are expected to indicate 6,000 h. p., and
to propel the vessel at the rate of 20 knots, equal to 23
miles, per hour, on regular service. They are com-
pound diagonal and direct acting, having two cylinders
and surface condenser. The high pressure cylinder,
which is placed uppermost, is 61 in. in diameter, and
the low pressure Lieneath it is 112 in. The valves are
actuated by the usual double eccentric and link
motion.: The main working parts of the engines are
made of steel, the shafts and crank pins being made
hollow. The paddle arms and feathering floats are
made of steel. The boilers are double ended, and are
supplied with forced draught. The fans are placed
one on either side, over the boilers, and are driven by
a small high speed engine sitnated between them.

The Queen Victoria sailed from the Tail of the
Bank, Greenock, to Liverpool, in the remarkably
short time of nine hours twenty-three minutes, repre-
senting an average speed of 2214 knots, or 2562 miles,
per hour.

O —
An Electric Headlight.

The Master Mechanic, in connection with a descrip-
tion of an electric headlight used on Lake Shore &
Michigan Southern engine No. 411, and a view, repro-
duced from a photograph taken at night, showing its
effect, says: It will be seen that 23 telegraph poles are
visible, but under more favorable conditions 45 poles
have been counted, which is equal to a distance of
about 114 miles. A newspaper has been read by the
light four miles away, and the time of night has been
seen on a watch face nine miles distant. The reflec-
tion of the light in the clouds has been noticed 12
miles away. The headlight is the invention of Mr.
Howard L. Pyle, and has been in operation hetween
Cleveland and Erie nearly a year, giving entire satis-
faction. In snow-storms it is noticed that the snow
and sleet melt the instant they touch the glass, which
is kept warm by the light. The locomotive runners
say that targets, switch-lights, and semaphores can be
distinctly seen, and the colors are as readily discernible
as by daylight. A man can be seen three fourths of a
mile away. The illumination on the track for a mile
ahead is so noticeable that it gives good warning to
wayfarers of the approach of the train, thus in a meas-
ure obviating the necessity of using the bell or whistle.
Mr. Pyle is said to have overcome the various obstacles
heretofore encountered in experiments of this kind.
He uses for motive power a Bailey rotary engine,
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SCIENCE IN TOYS.
XIIL
An ordinary glass prism, such as may be purchased
for fifty cents, is sufficient for the resolution of a beam
of white sunlight into its constituent colors. By pro-
jecting the dispersed beam obliquely upon a smooth
white surface, the spectrum may be elongated so as to
present a gorgeous appearance. It is not difficult to

understand that whatever is exhibited in the spectrum

Fig. 1.—SIMPLE ROCKING PRISM.

must have existed in the light before it reached the
prism, but the recombining of the colors of the speec-
trum so as to produce white light is of course conclu-
sive.

The colors of the spectrum have been combined in
several ways, all of which are well known. Newton’s
disk does it in an imperfect way by causing the blend-
ing, by persistence of vision, of surface colors presented
by a rotating disk. Light from different portions of
the spectrum has been reflected upon a single surface
by a series of plane mirrors, thus uniting the colored
rays forming white light. The colored rays emerging
from the prism lgve been concentrated by a lens nipon
a small surface, the beam resulting from the combina-
tion being white. Besides these mmethods, the spectrum
has been recombined by whirling or rocking a prism;
the movement of the spectruin being so rapid as to be|
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beyond the power of the eye to follow, the retina re-
ceiving the impression merely as a band of white light,
the colors being united by the superposing of the
rapidly succeeding imnpressions, which are retained for
an appreciable length of time.

The engravings show a device to be used in place of
the ordinary rocking prism. It is perfectly simple and
involves no mechanism. It consists of an inexpensive
prism, having attached to the knob on either end a
rubber band. In the present case the bands
are attached by making in each a short slit
and inserting the knobs of the prisms in the
slits. The rubber bands are to be held by
inserting two of the fingers in each and
drawing them taut. The prism is heldin a
beam of sunlight as shown in Fig. 1, and
with one finger the prism is given an oscil-
lating motion. The band of light thus elon-
gated will have prismatic colors at oppo-
site ends, but the entire central portion will
be white. To show that the colors of the
spectrum pass over every portion of the path
of the light, as indicated by the band, the
prism may be rocked very slowly.

By inserting four screw hooks in a stand-
ard and stretching the bands over the hooks
as shown in Fig. 2, the prism is adapted for
use in connection with a lantern. The light
emerging from the lantern must pass through
a narrow slit to secure a perfect spectruim,
and between the screen and the prisin should
be placed a screen with an oblong aperture,
which will allow all of the band of light to
appear upon the screen with the exception
of the colored extremities. With the prism
supported in this way, it is an easy matter to turn it
slowly back and forth, showing on the screenthe mov-
ing spectrum, which, with the more rapid movement,
produces the pure white band. G. M. H.

O~
——4- )

BEETLING MACHINE.

Among the exhibits at the Manchester Exhibition
none is more sure to attract attention, when at work,
than the beetling machine exhibited by Messrs. J. H.
Riley & Co., of Elton Iron Works, Bury, and which is
here illustrated. Not ouly is a beetle one of the nois-
iest of machines, making its presence felt at a distance,
but the process which it is employed to carry out is
one which excites great interest in the stranger, as it
deals with fabrics to be found in every household,

Fig.

treating them in a way apparently better adapted to
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insure their destruction than to effect any improve-
ment in their condition.

The cotton cloth to be beetled is wound on a long
roller, called a beam, several pieces being wound side
by side, but with a space of a few inches between the
edges or selvedges of the adjacent pieces. This beam is
then placed under a row of fallers, made of beech wood,
and arranged to have an 11 inch drop. By means of
an equal number of three-armed wiper cams, which are

————

2.—ROCKING PRISM ADAPTED TO THE LANTERN.

not shown in the engraving, the fallers are alternately
raised and dropped on to the cloth, the beam being
slowly rotated and reciprocated endwise at the same
time. This pounding operation has two effects on the
cloth. First it spreads it sideways, increasing its
width in a way which is more permanent than any
other process in vogue for this purpose. The non-tex-
tile reader may be inclined to ask why the cloth is not
made the proper width in the loom, so as to avoid the
need of a separate operation. Unfortunately, nearly
all the processes to which cloth is subject tend to make
it narrower. In the first place, the act of beating up
the weft in the loom draws the warp threads together
from § to 10 per cent; then in bleaching, the ten-
sion of the drawing rollers on the softened fibers con-
tinues this process, and a further loss of width is ex-
perienced, which has to be regained either by beetling

IMPROVED BEETLING MACHINE FOR FINISHING
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or by a stretching machine. To manufacture the cloth lin due time Chandler graduated at the high school in

an extra width to allow for the losses would entail in-
creased expense, and would fail of the object, for a
shrunken cloth would be different in texture and
‘“ feel ” to one restored to its natural width.

But beetling is never undertaken for the sole end of
stretching cloths, as it is too expensive a process. Its
chief purpose is to give a * finish” which cannot be ob-
tained by any other means, although very many at-
tempts have been made. As each faller descends it flat-
tens the yarns on which it impinges, and at the same
time produces a slight motion of the various layers
upon one another, the result being that the threads
are given a distinctness and a brilliancy which is
characteristic of linen, and with which every one is
familiar in the white pocket handkerchief of daily use.
It is only in high class goods that the process of beet-
ling can be carried out, for it is slow, and takes very
considerable power. For cheaper cloths, the stretch-
ing machine and the calender are made to suffice.

Referring to the engraving, it will be seen that there
are two beams, either of which can be placed under the
fallers while the other is being filled or stripped, as
the case may be. The fallers can all be raised out of
range of the wipers by means of a cross bar lifted by
chains and drums from a shaft operated by worm gear
and a hand wheel. The wiper shaft is driven by bevel
gear through a friction clutch.—Engineering.

—_—— -
CHARLES FREDERICK CHANDLER.,
. BY MARCUS BENJAMIN.

The early history of chemistry reads with the fasci-
nation of an Oriental tale, for out of alchemy came
chemistry. It seems as if there were giants
in those days, for with rude implements and
impure reagents great results were obtained.
Honor and distinction came to those who
followed the new-born science. An apothe-
cary’s clerk became the great Scheele; the
medical student was made Baron Berzelius ;
the boy who walked to Paris developed into
the mighty Dumas, famous as the great lec-
turer and cabinet minister; and then Hof-
mann, once a poor student in Liebig’s labora-
tory, discovered the aniline colors, and was
called to fill the most immportant of all scien-
tific offices in the German empire, that of a
professor in the University of Berlin.

The history of American chemistry shows
no such conspicuous illustration of phe-
nomenal success, but in the annals of that
science in this country there will be found
many names that have been made illustrious
by ability and research. The discovery of
oxygen was made by Priestley, whom we
claim as our own. The oxyhydric blowpipe
was invented by Robert Hare, in Philadel-
phia ; Samuel Guthrie was the tirst to give
chloroform to the world, and Charles T.
Jackson followed with ether, and so on until
recently, when saccharin was discovered by
Ira Remsen and Charles Fahlberg in the
chemical laboratory of the Johns Hopkins
University, and a new process for the reduc-
tion of sodium invented by Hamilton Y.
Castner, in New York. America has, indeed,
great reason to feel proud of the work that
has been accomplished within her bounda-
ries.

Personal influence has had much to do
with this. The elder Silliman gathered
around him many of the scientists of a
former generation, most of whom have since passed
away. The elder Draper likewise attracted to his
lectures students who have enriched science with their
discoveries. Of later date is Louis Agassiz, from whom
nearly all of the American naturalists of to-day re-
ceived their inspiration, and it is from him that Pro-
fessor Chandler first received his fondness for natural
science.

Charles Frederick Chandler was born at the resi-
dence of his grandfather, Nathaniel Chandler, in Lan-
caster, Mass., on December 6, 1836. His paternal an-
cestors were descended from William Chandler, who
came from England in 1637, and settled in Roxbury,
Mass. On his mother’s side he came from John Whit-
ney, an oid Boston merchant.

The curious chiastolites and the lithium minerals,
spodumene and petalite, which he gathered in the
vicinity of his grandfather’s home in Lancaster,
whither he went to spend his vacations, were evidences
of his interest in practical science, and were perhaps
the first indications of that collecting mania which he
has since put to so excellent a use in his museumn of
applied chemistry in the Columbia College School
of Mines, New York. As he grew up he attended
lectures on scientific subjects, and among others those
by Agassiz. The latter seemed to have determined his
career, for the old workshop in the attic was trans-
formed into a laboratory, where, with improvised ap-
paratus and kitchen chemicals, his first experiments
were made.

Regular studies, however, werenot neglected, and

New Bedford, and then after a year’s private study of
the advanced classics, began his professional education
by entering, on September 1, 1853, the Lawrence Scien-
tific School of Harvard University. In thisinstitution
he received instruction in chemistry from Eben N.
Horsford, geology from Louis Agassiz, and mineralogy
from Josiah P. Cooke.

But a chemist in those days needed the prestige of a
course of study under the German masters, and so
Chandler went to Europe. At first he entered the Uni-
versity of Gottingen, where he studied chemistry under
Wohler, the pupil of Berzelius, and in 1856 received
from that institution the degree of doctor of philoso-
phy for his researchesin mineralogical chemistry. His
inaugural dissertation, printed with that peculiar
Roman type used in Germany, has a colored paper
cover, with the imprint ** Gottingen, 1856,” and contains
the eleven following papers: 1, Zircon from Buncombe
County,N. C.; 2, Sassurite from Zobten; 3, Stassfurthite
from Stassfurt; 4, Analysis of a rock resembling talcose
slate, from Zipser ; 5, Columbite from Middletown ; 6,
Columbite fromn Bodenmais ; 7, Tantalite from Chatel-
oube ; 8, Yttrotantalite from Ytterby ; 9, Samarskite
from the Ural ; 10, Experiments onthe Cerium Metals ;
11, Artificial heavy spar.

From Gottingen he went to Berlin and became the
private assistant of Heinrich Rose, having as his as-
sociate the now celebrated Arectic explorer, Norden-
skiold. He spent nearly a year in Berlin, studying
also physics under Dove, applied chemistry under
Magnus, and mineralogy under Gustav Rose.

On his return to the United States, in 1857, he was
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invited by Charles A. Joy to become his assistant at
Union College, and a few months later (April, 1857),
when Professor Joy was called to the chair of general
chemistry in Columbia College, Chandler succeeded to
the vacancy at Union, being thus au actual professor
before he had attained his majority.

For eight years he continued in charge of the labora-
tory in Schenectady, also lecturing to the college
classes on general and agricultural chemistry, miner-
alogy, and geology.

In 1864, at the suggestion of Prof. Joy, he was invited
to come to New York City and take part in the forma-
tion of the School of Applied Science, now known as
the Columbia College School of Mines, then about to
be established under the direction of Professors Thomas
Egleston and Francis L. Vinton. The department of
chemistry was assigned to him, and without salary he
began the delivery of the lectures on qualitative ana-
lysis, stoichiometry, quantitative analysis, applied
chemistry, and geology. In 1865 he received the title
of professor of analytical and applied chemistry, and
became dean of the scientific faculty. The arrange-
ment of the large qualitative, quantitative, and assay
laboratories was developed under his guidance, and he
continued in the active administration of these depart-
ments until 1877.

Meanwhile new buildings had been erected, and in
lien of a few students, classes numbering upward of
fifty were receiving instruction, not from a handful of
professors, but from a large and efficient faculty. This
institution had becomethe greatest mining school of
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the United States. The departments of chemistry, as-
saying, mining engineering, and metallurgy have no
superlors, and but few equals, in the country.

The scnool was reorganized 1n 1877, and the chair of
general chemistry given to Professor Chandler, since
when he has delivered the lectures on general chemis-
try to the students, not only in the School of Mines,
but likewise to those in the School of Arts, and also
the lectures on applied chemistry.

His work on the last named subject deserves special
recognition. Professor Chandler at once recognized the
importance of this branch. Appreciating the value of
having educated chemists 1n various aepartments of
the industrial pursuits of the country, he made himself
thoroughly familiar with those subjects, visiting vari-
ous factories and collecting specimens to be used for
class room illustration. The latter now form his
museum of general and applied chemistry, in which
his specimens illustrating the manufacture of pottery
and of the various photographic processes are probably
unique.

In 1875 the department of chemistry and its appli-
cations in Johnson’s New Universal Cyclopedia was
placed under his control, and the resulting articles
from his pen-contributed to the four volumes issued
since that year are unequaled in any work of similar
character.

Professor Chandler has obtained recognition as hav-
ing no superior as an authority on technical chemistry.
His reputation extends throughout the United States,
and he has been very frequently called into court as an
expert to testify on matters pertaining to this specialty.
Indeed, no case of great importance would seem com-
plete unless hisservices were retained on one
side or the other. c

To return to his lectures, in 1872 he becam
adjunct professor of chemistry and medical
jurisprudence in the College of Physicians
and Surgeons, the medical departiment of
Columbia College, and in 1876 succeeded to
the full professorship.

Soon after his advent to New York City he
was asked to assist in the development of
the New York College of Pharmacy, and in
1866 he became professor of chemistry in that
institution, giving two lectures an evening,
twice a week, during the college term.
Through his active interest this school has
become one of the most tlourishing and ad-
vanced colleges of pharmacy in the United
States.

In 1866 Professor Chandler was invited by
the Metropolitan Board of Health to make
scientific studies of sanitary questions affect-
ing the health of New York City. There
was no appropriation for this purpose, and
he performed the work gratuitously. The
authorities were so well satisfied with the
importance of this undertaking that, at the
end of the year, they created the office of
Chemist to the Board of Health, and ap-
pointed Professor Chandler to the place,
which he then held continuously until 1873.

His work while in this office was of the
utmost importance, and it has resulted in
enormous benefits to the community, con-
cerning which comparatively little has ever
been fully appreciated.

The food supply was one of the first sub-
jects to which he turned his attention.
Chemical analysis showed that the milk
sold in New York City contained on the
average one-third of water, or, in other words, trauds to
the amount of $10,000 a day were perpetrated by the
milkmen. After years of contention, during which
several cases were tried in court, the action of the
health board was finally sustained by the Court of
Appeals, and thereafter the rigid inspection of milk
became possible. The value of this reform is most ap-
parent when it is recollected that a milk diet consti-
tutes the principal food supply of fully 200,000 children
under five years of age.

The sale of inferior qualities of kerosene, with result-
ing accidents, was one of the subjects very thor-
oughly investigated by Professor Chandler. Samples
of this burning fluid, sold under various names, were
collected and tested. In consequence of its almost uni-
form inferior quality, legislative action was obtained,
fixing a definite burning point, below which nothing
was permitted to be sold.

Intolerable odors resulting from the use of lime in
the gas works were prevalent at various points in the
city. Professor Chandler recommended that the pro-
cess employed by the gas companies be modified, so
as to prevent a continuance of this nuisance, and after
a prolonged contest before a referee, his purpose was
accomplished.

In 1873, the Board of Health, as now constituted,
was organized, and Professor Chandler appointed its
president by Mayor Havemeyer. Four years later, he
again received the office at the hands of Mayor Ely.
In 1883, Mayor Edson presented his name to the
Board of Aldermen, but this body rejected the nomina-
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tion, and General Alexander Shaler succeeded to the
office. Professor Chandler declined the office in 1887,
subsequent to the removal of General Shaler by the
Governor.

The Sanitary Engineer, in urging upon the alder-
men the desirability of reconsidering their action,
said, in May, 1883 : ‘“ At the present time it is proba-
ble that there is no other city in the world which has
so complete a sanitary organization as New York.”
It is needless to say that this condition of affairs was
the direct result of the wonderful executive ability
possessed by Professor Chandler.

Under his administration as the official head of the
board, the same energetic warfare was continued
against existing nuisances.

One of the first of these to be taken up was the
odors emanating from the rendering of offal and dead
animals. Various establishinents where this obnoxious
pursuit was carried on were closed, and finally the en-
tire business was restricted to Barren Island, whither
all objectionable material was transported, according
to laws enacted at the suggestion of the health
authorities.

The slaughter houses, originally s¢attered through
the city, were compelled to locate within-narrow pre-
cinets on the river front, and placed under thorough
sanitary supervision. -

The driving of cattle through thecity was prohibited
by law, and thus owners were compelled to transport
all live stock by boats, around the island. The sani-
tary disposal of stable manure and night soil were re-
forms of considerable importance effected by him.
Petroleum refining and other objectionable trades were
forced out of the city.

His raid on Washington Market, in 1873, is a well
recollected event. This building was surrounded by
structures which covered half the roadway of the pub-
lic streets, and, after exhausting all peaceful measures,
one evening Professor Chandler led a force of one hun-
dred and fifty carpenters and laborers, three hundred
policemmen, and a corps of surgeons to the locality.
Before morning the buildings were leveled, the ma-
terials carted away to the corporation yards, and the
pavements, which had not seen the light of the sun for
twenty years, swept clean. Similar action was taken
with the stalls around Fulton, Center, and other mar-
kets.

The improved management of contagious diseases,
the introduction of a separate vaccination corps, the
system of disinfection, and the summer corps of physi-
cians, were prominent innovations during his term of
office.

Professor Chandler obtained the passage of a tene-
ment house act, which provided that plans of every
such building to be erected within the city limits must
first be submitted to the health authorities. With this
should be included the legislation compelling the re-
gular inspection of the plumbing and drainage of
every building about to be constructed in the city. In
this manner improved accommodations, with adequate
light and ventilation, have been secured for the poorer
classes.

It has been shown that the death rate of children
under five years of age has been reduced 5,000 yearly,
and a further estimate indicates that at least 8,000
lives have been saved annually, and for every death
there are twenty-eight cases of severe illness, or 184,000
cases each year. These results are in direct conse-
quence of the sanitary reforms and improvements in-
troduced in New York City by Professor Chandler and
his associates on the Board of Health.

In 1879 the New York State Board of Health was es-
tablished. Professor Chandler was appointed one of
its members, and became the chairman of the sani-
tary committee. Much of the excellent work on the
adulteration ot food executed by this board during the
first years of its life was accomplished under his su-
pervision.

Professor Chandler’s name has been associated with
others on important papers sent out by the National
Board of Health, notably that on the ‘‘ Instructionson
Disinfection,” of which report he was chairman of the
committee appointed for its preparation.

To one whose time has been necessarily so largely
occupied with duties as a teacher, and in public ca-
pacities, but little could be expected in the line of
originalinvestigation in pure chemistry. Indeed, there
has been a disposition among certain chemists to
criticise the work of Professor Chandler as being un-
worthy of the dignity of the Professor of Chemistry of
Columbia College, claiming that little, if any, original
research deserving that title had been accomplished in
hislaboratories; but such critics forget his masterly in-
vestigations of the water supply of leading cities—work
that has not only been found worthy of great praise in
the United States, but which has gained distinction
for him wherever the subject of water analysis has
been studied.

His examination of the water supply of the cities
of Albany in 1872 and 1885, Brooklyn in 1868 and 1870,
New York in 1866 and almost yearly since, and
Yonkers in 1874, his analyses of the springs and arte-
sian wells at Ballston in 1870, Saratoga Springs in 1863

and repeatedly since, including fully twenty extended
analyses, Staten Island in 1871, Mount Vernon in 1886,
and elsewhere, also his report on water for locomotives
in 1865, are valuable contributions to scientific litera-
ture, and date back to a period when but little of that
class of work was performed in the United States.

Besides the foregoing, many of the analyses of
minerals, made for the geological surveys of Iowa,
Michigan, Wisconsin, and elsewhere, were performed
in his laboratory, also a great number of commercial
and confidential chemical investigations have been
executed by him.

In 1870, in connection with his brother, Professor
William H. Chandler, of Lehigh University, he es-
tablished the American Chemist, a journal that con-
tinued for several years. In addition to the original
papers trom chemists residing in the vicinity of New
York, and also laboratory communications from pro-
minent universities, there were a valuable series of
abstracts prepared monthly by able compilers, who,
with great care, examined the leading foreign ex-
changes. To its columns Professor Chandler contri-
buted his own papers treating on the chemistry of
foods and other sanitary subjects. Although proba-
bly the best journal of its kind ever published in the
United States, it came to an end in 1877, from want of
adequate financial support.

Professor Chandler is an effective popular lecturer,
having an excellent voice, and a clear, direct, and vigor-
ous style of delivery. He has appeared before large
audiences in most of the leading cities, and especially
in New York, where his lecture on ‘ Water,” before the
American Institute, in 1874, and on ‘‘ Photography,”
before the New York ‘Academy of Sciences, in 1879,
were enthusiastically received.

In 1874 he was called to preside over the convention
of chemists gathered at Northumberland, Pa., to cele-
brate the anniversary of the discovery of oxygen by
Dr. Priestley. 'The initial movement toward this cele-
bration was made in the American Chemist, and full
reports of the proceedings subsequently appeared in
that journal. It resulted in the formation of the
American Chemical Society, of which Professor Chand-
ler is a life member, and held the office of president
in 1881.

He is also a life member of the chemical societies of
London, Paris, and Berlin, a member of the Society of
Chemical Industry, a fellow of the New York Acade-
my of Sciences, of the American Association for the
Advancement of Science, the American Philosophical
Society, the Sociedad Humboldt of Mexico, and other
less celebrated scientiftec bodies.

In 1874 he was elected a member of the National
Academy of Sciences. He has been a member of most
of its committees appointed for the consideration of
subjects in applied chemistry, such as that on water-
proofing of the fractional currency, in 1876; on the
preservation of the writing of the original Declara-
tion of Indepenllence, in 1878; sorghum sugar, in
1882 ; on glucose, in 1883 ; and on the tariff classifica-
tion of wool, in 1886.

Professor Chandler received, in 1873, the honorary
degree of M.D. from the University of New York, and
that of LL.D. from Union College during the same
year.

He has taken a prominent interest in all affairs per-
taining to the development of New York City, and he
is a member of the Century, University, and Union
League Clubs.

At the beginning of this sketch, reference was made
to Dumas. There is much in Professor Chandler’s career
that issimilar to that in the life of the great French
chemist. Dumas came to Paris when he was 23. Chan-
dler’slife work began at Union when he was20; Dumas
was 29 when he became the leading spirit in the estab-
lishment of the Ecole Central des Arts et Manufactures,
while Chandler was only 28 when he came to New York
to aid in the founding of the School of Mines. Chan-
dler, like Dumas, has been called to fill important muni-
cipal offices and to lecture in other institutions besides
the schools with which he was chiefly connected.

Is it too much to hope that, like Duinas, he may yet
be called to fill some high national office? As he has
been successful in directing the sanitary interests of a
great metropolis, surely he can be trusted with larger
interests, where, by the application of his scientific
attainments, the entire nation may be benefited.

Cement from Blast Furnace Slag,

Three kinds of cement are made from blast furnace
slag. The first, which is really more of a mortar than
a cement, is produced by taking slag sand and grind-
ing it with 15 per cent of lime and 15 per cent of
oxide of iron. The grinding is generally done wet,
and the product requires to be used within a few
hours of being made, so that its employment is quite
local. The second cement is made by grinding 75 per
cent of dry slag sand with 25 per cent of dry slaked
lime, according to Mr. Larsen’s patent. It isessential
that the ingredients should be reduced to a finedegree
of pulverization, and that they should be intimately
commingled. For this purpose the inventor uses a ma-
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chine which he calls a ‘homogeneizer.” The third
cement is made according to a process brought out by
Mr. Frederick Ransome. Equal weights of slag sand
and chalk are ground together in a wet state, and
after being dried are burned either in a kiln or re-
volving furnace, the process followed being similar to
that used in making Portland cement. The follow-
ing table gives analyses of two of the cements we
have mentioned, and also of two examples of Portland
cement :

Analyses of Cements.
& slog | & s
E BB |55 8 B
< =
No. 1cement.... y 985 | 880 4 436 | 12
No. 2 (Larsen).. & 874 0'14¢ 07| 657 470
Portland (No. 1), 1 692
“ (No. 2).... 3 80
S
Middlesbro’ slag ..... 40 52:34
v (No. 2)....' 86'88 51'12
" (No. 3)... ‘I 4045 5008

The first and second analyses are by Mr, J. E. Stead. The non-essen-
tial ingredients are not given.

From this it will be seen that the first two cements
are widely different in their chemical constitution from
Portland cement, and they are still more different
in their physical condition, for the lime is mostly
free, the materials not having undergone the incipi-
ent fusion which Portland cement experiences. Now,
in the slag the proportion of lime to alumina and
silica is about as 39:51, while in cement it as 58:31.
Therefore, 100 parts of slag, including the inert matters,
requires the addition of 56 parts of lime, or of 100 parts
of dry chalk or limestone, to provide the constituents
of a good cement, and this is the mixture used in
Ransome’s process. The result gives a product which
exceeds the strength of Portland cement, and which
improves by age. Samples seven years old are in exist-
ence, and show no signs of deterioration. Of course the
process is only comruercially feasible in districts where
slag is produced, but there it offers a means of turn-
ing a useless product into a valuable material, and if
it be carried out by Ransome’s revolving furnace, the
expense for plant is comparatively small.—Engineer-
ing.

The Use and Care of Chains,

At a meeting of the Society of Civil and Mechanical
Engineers, on the 27th of April, Mr. H. Adains,
M. Inst. C. E.,, in a paper on ‘““The Use and Care
of Chains for Lifting and Hauling,” divided chains
into two classes—those with oval links and those
formed of flat bars or plates; the former being sub-
divided into ‘‘common” and ‘‘short linked ” chains.
The latter, being of the most importance, received the
principal attention. It was pointed out that the links
being well rounded, each one acts as a spring when the
load surges, and hence theiruniversal adoption for lift-
ing purposes.

The dimensions of the links are, for the extreme
length and breadth, 4% and 3} times respectively the
diameter of the iron of which the link is made. In
repairing or joining a chain, the new link has to be
made a little longer, to give room for welding, as there
are two others in it instead of one, as in making a new
chain. The various modes of welding were then de-
scribed, and the peculiar tendency of some chains to
twist while in use. Several illustrations of chain fast-
enings were shown and described ; and the modern
forms of hooks and shackles were contrasted with those
thought to be “nice” some years ago. The strength
of chains next received full notice.

It was shown that with Crown 8.C. iron of B.B. qual-
ity, equal to an average tensile stress of 26 tons per
square inch, an elongation of 15 per cent and a contrac-
tion at the point of fracture of 20 per cent, the chain
should have a strength of double this; but there is
usually a loss of 25 percentfrom imperfect welding and
other causes. Several defects in welding were explain-
ed. The author described in detail the system adopted
for the care and maintenance of the chains at Messrs.
Cory & Son’s coaling establishiments, where he has
been responsible for chains which have lifted upward
of 15 million tons of coal in the last ten years, and dur-
ing this period only one fatal accident occurred from a
chain breaking, although the machinery is ‘in use day
and night, and the men necessarily work under the
cranes. ,

The inspection and lubrication are very thorough,
and each chain will make about 100,000 lifts before it is
worn out for lifting purposes. It is then cut up intosling
chains, barge moorings, etc., as there are still many
vears of useful lifein it. The author stated that coal
dust is not very detrimental to chains, butcoke dust is
decidedly bad. In summarizing the points of economy
in the maintenance of chains, the author said the test-
ing should be moderate, the annealing frequent, the
lubrication thorough; and when the wearing is not
uniform throughout the length, the chains should be
cut and pieced where partially worn, so that when
finally discarded each link shall have done its full share
of work without overstepping the limits of safety,
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Paraldehyde in Insomnia.

Surgeon  J. R.. Tryon reports the case of a man who
had been in the service about twenty-three years, and
whose health had always been good until October,
1882, when he became afflicted with insomnia. By
change to shore duty during the following year he ob-
tained relief, but on his return to sea service on the
Mexican coast the attack returned, together with gene-
ral debility. In October, 1883, he was detached and
sent home. He went to the mountains of North Caro-
lina and remained there until June, 1884, when he was
again ordered to sea. During the time spent on shore
the insomnia gradually disappeared, but his general
health improved slowly, and at the time he reported on
board for duty he was far from well, and required
tonies.

After several months the attacks of insomnia again
recurred. Various hypnotics, sedatives, tonies—in
fact, every remedy that promised success—had been
used, but only with temnporary relief. His habits were
good ; tobacco, tea, coffee, and everything that might
contribute to his affection were excluded. The only
discoverable organic lesion was slight hypertrophy of
the heart. Urine contained phosphates in excess.
About this time he was ordered Horsford’s acid phos-
phate and the compound sirup of the hypophosphites,
which, added to longer stays in port, produced
some beneficial effect.

“ He had himself noticed an account of the
action of paraldehyde, and requested that it
be tried on him. The first dose was 2 c. c.,
taken in the daytime, but probably on this
account without effect. The second dose was
3 c..c., which produced four hours’ sound, un-
interrupted sleep, something quite unusual for
him. Subsequently, doses from 3 to 4 c. c. were
given about twice a week only, after vainly
trying for about an hour to sleep without it.
These doses have always been found sufficient
to produce sound sleep, sometimes for the best
part of the night, and never for less than two
hours at a time. To avoid a diminution of
effect, it has been given only when absolutely
necessary, and so far, two, or at most three,
doses a week have been sufficient. The sleep
is sound, dreamless, and, unlike chloral or mor-
phia, leaves no unpleasant effect. It
has a cooling taste, produces a Teeling of
warmth in the stomach, but has no effect on
the heart, pulse, or temperature. His general
health since he has been taking the drug, and
been able to procure refreshing sleep, has
greatly improved; but this may be partially
due to the phosphate, which he is still taking.”
—Report Surgeon-General, U. S. N.

i

Photo-thermography.

We have received the following communica-
tion, together with two pictures on glass, from
Mr. George Mason, of Glasgow:

‘1 send you on to-night a transparency of
one of the most wonderful things in the way of
impressions I have ever seen. This picture, as
you see it, is photographed from a piece of glass
that covered an etching on which it must have
imprinted itself from the etching behind. How-
ever, the etching and the glass in frame were
never in contact, as there was an overmount
between.

‘The etching has been in the frame for some
years, and has been hanging in a strong light. Messrs.
Lawrie & Son, the fine art dealers here, sold the etch-
ing, and on removing it from the frame found the front
glass had a faint impression of the picture on it, which
we have photographed to send to you. From the
transparency inclosed you will see the result. Of
course the exposures turn out positives, the glass being
negative in impression. The frame was three feet seven
inches by three feet. The picture was one foot eleven
inches and one foot three inches, the subject The Pied
Piper of Hamelin. A mount fitted between the piec-
ture and the glass. :

‘“ Now this glass would be about a sixteenth of an
inch away from the etching, and in front of it. Have
you any idea how the impression could be taken up ?
It must have been thrown back from the picture to the
surface of the glass again. It is such a curious thing,
and probably new to you, that you might be able to
make some use of it.” i

Having carefully examined these truly interesting
photographs, we shall endeavor to give a few words of
explanation concerning the phenomena.

There is a principle in physics first investigated by
M. Ludwig Moser, who in 1842 announced the follow-
ing fact: ‘* If a surface has been touched in any par-
ticular parts by any body, it acquires the property of
precipitating all vapors which adhere to it, or which
combine chemically with it on these spots, differently
to what it does on the other untouched parts.” This
was the form in which the law was first announced,
but further investigation showed that contact was
not necessary, mere juxtaposition sufficing. Emana-
tions were found to be given off from one body to
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another, in virtue of which vapors were condensed
on certain parts in preference to others. Moser desig-
nated the phenomena as having been produced by
‘“‘invisible light,” but Hunt adopted the more philo-
sophical term thermography, and made numerous
and valuable investigations in this department of
physical science, which he published in the Philo-
sophical Magazine of the period, and elsewhere. Hav-
ing found that a blackened paper gave more forcible
radiations than a white one, he tried the copying of
printed matter, and gventually succeeded in doing so,
developing the image by various agencies. The speci-
mens received from Mr. Mason possess an exceptional
degree of interest, and are by far the best examples
we have seen. That their existence is attributable
to thermography, however unhappily it may be named
as applicable to this case, we have no doubt.—British
Jour. of Photo.

THE RACQUET TAILED KINGFISHER,
The Obi Island tanyseptera has the head and wing
coverts brilliant ultramarine and the rest of the back
and wings deep indigo. The entire under surface of

the body is creamy white, and the beak vermilion,
while the median pair of tail feathers are greatly pro-
longed, to alength, perhaps, of nine or ten inches in

THE RACQUET TAILED KINGFISHER.

full plumage. They are dark ultramarine in color and
very narrow, but terminate in aracquet-shaped expan-
sion of snowy whiteness.

I watched the bird sitting on the boughs a few feet
only above the ground, motionless but for an occa-
sional rapid movement of the head. Suddenly there
was a flash as of a blue meteor descending to the
ground, and a moment later the lovely creature had
returned to his perch, and sat hammering away at
the small crustacean he had found ; the whole action
reminding me strongly of that of thebee eaters.—Dr.
F. H H. Guillemard, Cruise of the Marchesa.

Cleaves’ Method of Blue Printing,

At the recent convention of the Ame:ican Society of
Mechanical Engineers, Professor R. H. Thurston thus
refers to this process :

‘It gives me great pleasure to present to the society
a copy of a very large blue print made by Professor E.
C. Cleaves, of the Sibley College of Cornell University,
by a new method devised by him, by means of which
almost any desired size may be made.

‘“ By the common method the largersizes are difficult
to make satisfactorily ;. the plate glass needed for the
apparatus is very costly, and issubject to serious risk
of breakage, and the whole arrangement becomes
clumsy and difficult of management. By the process
adopted by Professor Cleaves no plate glassisrequired ;
the apparatus is simple and easily and conveniently
handled ; and the size and cost of apparatus bear very
little relation the one to the other. Any sizelikely ever
to be required in any work of the engineer can be as
easily made as the smaller sizes, and the cost and diffi-
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culty of construction of the apparatus are never likely
to be such as to constitute a bar to the use of this sys-
tem of printing. There is no practical difficulty in get-
ting up an apparatus to print a drawing ten feet wide
and thirty feet long, if it should be found desirable.
That here exhibited in illustration of what can be done
is three and one-half feet wide and eight feet long, and
is probably the largest blue print yet made by any
process.

“ Professor Cleaves’ apparatus consists merely of a
cylinder of a length exceeding that of the widest draw-
ing to be reproduced, and of a diameter such that the
longest tracing to be used can be wrapped around it
with sufficient space to spare to give room for the
clamps by which it is drawn into placesand held. The
cylinder is smoothly covered with felt and the sensitive
paper carefully wrapped about it, the tracing to be
copied being drawn over the whole and held smoothly
in place by spring clamps, which seize its ends. It is
found to be easy to lay the tracing smoothly over
the surface, and to draw it into contact so perfectly
that the work done by this method is even better and
more certain than that produced by the ordinary plate
glass apparatus.even with the air cushion now so sue-
cessfully used with it. The print shown has a defect
at one corner; but it is the only defective one yet
made, and was selected to send simply because
it was feared that there might be some danger
in sending it by express, and it was preferred
to risk this rather than another. It is easy,
.with a little care and with some practice, to
make these prints absolutely perfect, much
easier than with glass.

‘““The apparatus being ready for use, it is
mounted on a cradle, supported by its gud-
geons, and is revolved in the sun by means of a
cord leading from some convenient line of
shafting ; or it may be turned by hand until
the exposure is satisfactorily complete. It
requires a little more time to print a sheet by
this method than by the old, as the tracing and
the underlying sensitive paperis but one-half
the timme exposed to the rays of the sun. With
these exceptionally large prints, however, for
which only this process would be employed,
this is not an important matter. They are not
likely.to be made every day.”

—— 4+
Patents as Monopolies.

In view of the fierce attacks sometimes made
on valuable patents, it is well to remember that
they represent a monopoly of but limited dura-
tion, and that their very value lies in the
economy that they effect in some way for the
people who use them. The use of a patented
article is in every instance, we believe, a matter
of deliberate choice as to a convenience, and
not the resort to an absolute necessity. The
other side of the * mnonopolies ” is rather neatly
brought out in the following from the Omaha
Bee: “ A displeased correspondent of the New
York World wrote to that paper and asked it
to answer, if it could, ‘* What unpatented Ameri-
can industry is a monopoly in this country ?’
That journal referred him to the oil and coal
industries. If the correspondent wants further
information, let him come West, come to Ne-
braska, and gaze upon the workings of both
patented and unpatented monopoly industries.
We can show him where railroad companies
not only own coal mines, but where they fix a price
that is beyond all reason, and make the price
within one hundred miles of the mines the same
as they charge four hundred miles further east. We
can show him where unpatented lime is owned and
handled exclusively by one railroad company and
peddled all over the State at the same price—distance
making no difference. We can show him where salt
from great salt works is sold in the same manner. We
can show how unpatented dealers get special induce-
ments, and how outrageous freights are charged on
unpatented railroads. We could show him ‘unpa-
tented American industries which are monopolies,” by
reason of the aggressions of great corporations, until
his eyes would water, and he would gasp for breath.”

After all, the inventor who arrives at great results by
years of patient toil and the exercise of his unique
talent is a very creditable monopolist, and we wish
there were more of his kind. It sometimes happens,
too, that large fortunes are acquired by those who ob-
tain an interest in his inventions, but there is little to
deplore in that, for they can only grow rich out of
the greater economy effected in some special device
for public benefitor by some improvement in manufac
ture.—Electrical World.

Hay Fever Cure.

Dr. Moorhead writes, in the British Medical Journal,
that he has obtained relief from hay fever, his annual
persecutor for thirty years, by hypodermic injection of
one-twentieth of a grain of morphine and one two-hun-
dredth of a grain of atropin night and morning. The
relief was complete, -

-




42

Srientific

umerican,

[JuLy 16, 1887.

ENGINEERING INVENTION.

A station indicator has been patented
by Messrs, James W. Duffee and Charles Weston, of
Washington Court House, Ohio. The invention pro-
vides for placing an indicator at each end of each car of
a train, all the indicators being connected by pipes
with a reservoir on the locomotive or tender, from
which compressed air or other fluid it made to operate
the indicators simultaneously at the will of the en-
gineer.

o0&

MECHANICAL INVENTIONS.

A machine for cutting metal has been
patente(r by Mr. Loring L. Hazen, of Arcola, Ill. It is
made mainly of cast iron, with a working or cutting
lever operated by an eccentric, and is mainly designed
for use in blacksmiths' shops, and to be secured to a
bench or post for operation by hand, having also a
peculiarly fitted and operating panch.

A ratchet drill has been patented by
Mr. Charles Davy, of Sheffield, York County, Eng. It
consists of a friction clutch for transmitting motion
from the handle to the spindle, consisting of a screw
thread of rapid pitch upon the spindle, a nut screwing
thereon and or conical form externally, an eye attached
to the handle and fitting on the nut and free to rotate,
with a spring to force the nut more tightly into the eye.

—_———————
AGRICULTURAL INVENTIONS.

A lime distributer has been patented
by Mr.John Hotham, of Hillside, Pa. Combined with
a hopper are two independently geared distributing
wheels and a double inclined apron, with other novel
features, the machine being calculated to evenly and
widely distribute lime or other fertilizer, either fine or
lumpy, and to hold a large load.

"A harvester cutter bar has been pa-
tented by Mr. Daniel B. Detweiler, of Berlin, Ontario,
Canada. This invention provides a construction in
which the ledger plates of a cutting apparatus are so
mounted that they may all be removed at once, without
removing the guard fingers or loosening any of their
connections or fastenings on the finger bar whereto
the guard fingers are secured.

A band cutter and feeder for thrash-
ing machines has been patented by Mr. John H. Spur-
gin, of Carthage, Mo. Itis so constructed that as the
bound bundles are fed they are guided beneath knives
which cut the bands and then spread by a novel ar-
rangement of tines as delivered to the thrasher, the
construction being applicable for use in connection
with any of the ordinary forms of thrashing machines
and increasing their general utility.

MISCELLANEOUS INVENTIONS,

A stirrup has been patented by Mr.
William S. Cardell, of Fred, Chickasaw Nation, Indiar
Ter. The foot portion has holes formed through its
sides in which are incased springs, capable of yielding
to the weight of the horseman. and thus take up part of
the jarring and jolting caused in riding.

A flying toy has been patented by Mr.
John M. Richard, of Newark, N.J. It consists of a
bladed wheel and pendent guiding shaft, a handle for
the shaft being made with an adjustable spindle, the
toy being caused to rise in the air by pulling a string,
effecting a rapid rotation of the shaft and its blades.

A bed room sanitary closet has been
patented by Mr. Charles Memmert, of Washington, D.
C. It is designed to set in thefire board or wall, to ex-
tend into and communicate with the chimney or flue,
thus forming such a receptacle for the chamber vessel
that it will be out of sight, and all odors therefrom will
pass up the chimney.

A fifth wheel has been patented by
Mr. William C. Engel, of Ashland, Pa. This inven-
tion consists mainly in a ball having a connected head
or flange plate to which the vehicle spring may be
clipped, and a socket connected to a base plate or bar
clipped to the axle, the ball fitting in the socket after
the manner of a ball and socket joint.

A stump puller has been patented by
Mr. John H. Schindly, of Luthersburg, Pa. It has
three posts held together attheir upper ends, in con-
nection with links, wedge, clevises, and a pulling lever,
arranged in such relation to each other that a powerful
pull may be effected, and which may be readily regu-
lated according to the resistance offered.

A bean cutter has been patented by
Henry A. Grotholtman, of Fort Wayne, Ind. It is for
slicing beans for pickling and other purposes, and has
a cutting disk revolved by a crank arm and bevel gear,
with cutter blades revolving parallel and closely to the
lower ends of inclined guide tubes, which receive the
beans fed through openings in a circalar head.

A -washing machine has been patent-
ed by Mr. Martin V. B. Watson, of Altamont, Kansas.
It has rubbing bars in the bottom of the tub, in which
a hollow corrugated cylinder is journaled, the cloth'es
being placed in the cylinder and attached thereto from
loops .on the outside, when they will be washed by the
revolution of the cylinder and by rubbing on the bars.

A device for operating awnings has
been patented by Mr. Theophile Charron, of Kankakee,
Il1l. This invention provides a construction whereby an
awning may be readily raired and lowered, and when
raised will be wound upon a suitable roller, and there-
by protected from the weather and prevented from
creasing, while it will be securely held in open position.

A speculum syringe has been patented
by Mr. John P. Schenck, of Matteawan, N. Y. The in-
vention consists of movable fingers each carrying a per-
forated tube, the object being to combine a syringe
with & epeculum,

A hat wire has been patented by Mr.
Herman H. Kellner, of Danbury, Conn. It is of a
peculiar triangular shape in cross section, with two
straight or flat diverging sides and one convex side
uniting the straight sides at the points of their greatest
divergency, whereby it will possess considerable
strength in the hat rim, and not tend to jump out of
place.

A collar stud and necktie holder has
been patented by Mr. David Stone, of New York City.
It is a stud or button proper provided with a folding
shank or back, so arranged that it is designed to facili-
tate the operation of dressing, and at the same time be
comfortable and prevent all chance of the shifting of
the cravat.

A frame for pocket books, satchels,
etc., has been patented by Mr. Louis B. Prahar, of New
York City. Itis composed of two jaws, each struck
from a single piece of sheet metal, with a narrow por-
tion at one half and a flange at the other half made
flush or on the same curve with the narrow portion of
the jaw, the jaws being pivoted to brace and protect
each other.

A nutshell cutting machine has been
patented by Mr. Charles Pecht, of Austin, Texas. Itis
principally for the use of bakers, confectioners, and
others, to release the kernels better than by cracking,
and consists in a metallic ring with a series of cutters

extending inward radially, and easily adjustable, with

a follower adapted to push the nuts through between
the cutters.

A curtain pole and fixtures have been
patented by Mr. Frank C. Schastey, of New York City.
The construction is such that the curtains are opened
and closed, and the curtainrings moved along the pole,
by the contact of the cord tubes with each other, these
tubes being fixed in the lower part of each curtain ring,
wherehy the curtains will be moved with very little
noise and friction.

The construction of vessels forms the
subject of a patent issued to Mr. Thomas J. Hanlen, of
Macon, Ga. The hull of the vessel is broad, but with a
central [}-shaped bottom, making a channel from stem
to stern for free passage of water, this channelhaving a
casing extending up into the hull, and the propeller
shaft and propellers being located therein and operated
after a novel manner.

A vehicle wheel lock has been patent-
ed by Mr. George N. Adams, of Olean, N. Y. It is
more particularly designed for children’s carriages, and
is of the kind where a bolt orcatch is combined with
the axle, engaging with a plate on the innerface of the
hub of the wheel, which, when free, turns loosely on
the axle, the invention covering novel features and
combinations of parts.

A combination lock has been patent-
ed by Mr. Joseph G. O'Neill, of Nevada City, Cal. The
invention consists of a sliding bolt frame operated by
8 lever, a locking frame actuated .by the outside knob
and the lever, and pivoted tumblers operated by spring
keys, the construction being simple and durable, and
the lock being adapted to be changed to any desired
combination for unlocking.

A station indicator and calendar has
been patented by Mr. Francis C. Jones, of Ouachita
Parish, La. Combined with an apertured casing are
rollers, a belt or band, knobs with notches in their hubs
connected to the rollers, and certain other novel features,
whereby, when the operator turns the proper roller, the
name of the next station will be made to appear, the
device carrying also a calendar.

A folding " tracing slate has been pa-
tented by Mr. Williamm D. Heyer, of Elizabeth, N. J.
By this invention a translucent slate is held between
hinged opaque slates, whereby a slate pencil may be
used upon the roughened surface of the translucent
slate and the white lines made will be rendered clearly
visible by the dark background, making a desirable
surface for tracing and copying.

A ratchet brace has been patented by
Mr. George M. Laforge, of Billings, Montana Ter. The
invention provides means for converting the device into
a double or single armed brace, for locking the ratchet
and thus making the brace rigid, and for adjusting the
jaws to fit angular portions of different sizes, being
generally adapted for use with augers and drills, or as
a nut wrench, and for other purposes.

A process of making bread has been
patented by Mr. Joseph D.Cox, of Rochester, N. Y.
The mixing pan has acoverof some height, whose down
projecting rim sgits in an annular trough containing
water, preventing access of air to the dough, but allow-
ing the escape of gases generatedby the dough through
the water, whereby the fermentation process in the
raising of the bread will be facilitated.

A dust trunk -cleaner for cotton
openers has been patented by Mr. Horatio W. Fair-
banks, of Atlanta, Ga. It is for use with the trunks
through which cotton is drawn before delivery to the
opener, the invention providing the trunk with cross
slats, doors carrying segmental toothed racks, and end-
less chains having teeth and carrying brushes, to re-
lieve the trunk of sand, dirt, dust, etc.

A manual motor has been patented
by Mr. Adam M. Friend, of Rawlins, Wyoming Ter.
Combined with a freely vibrating hand lever and a
treadle with pawls and toothed wheel is a rotatable
shaft on which the toothed wheel is fixed, with other
novei features, whereby the weight and strength of
the operator may be utilized for propulsive effect in
driving machinery and propelling vehicles.

A heat regulator has been patented
by Mr. Edward Zickwolff, of Saarbrucken, Germany.
It is an apparatus in which a volatile liquid vaporizing
at the ordinary temperature is used, the vapors, ex-
panding under a higher temperature, acting upon a
column of mercury to operate a device for opening and
closing the inlet valve for the heat, thus automatically
regulating the admission of heat to a room,

A clothes washer has been patented
by Mr, John J. Turner, of Hunter’s Point, Long Island
City, N. Y. It has a perforated plunger and a mechan-
ism for imparting a reciprocating motion thereto, a
central cylinder within which the plunger is reciprocat-
ed being entirely or partially surrounded by auxiliary
washing chambers, whereby the water will be thoroughly
forced through all the interstices of the fabric.’

A glass tube cutter has been patent-
ed by Mr. Laurence P. Lindgren, of Doniphan, Neb.
It consists of a tube cut away upon one side, stopped
in one end, and having a central rod supported axially,

1 carrying near its free end a roller glass cutter capable

of engaging the inner surface of the tube to be cut,
being particularly designed for cutting water gauge
tubes of steam boilers to adapt them to their fittings.

An adjustable bulletin board has been
patented by Messrs. Hugh C. Cannon and Arthur E.
McGrath, of McArthur, O. It consists of a pivotal post
and rotary adjustable shaft mounted therein, with guide
strips, in combination with a bulletin having inter-
changeable letters and a drum with ratchet, pulley, and
rope forraising and lowering the bulletin, whereby the
bulletin may be easily adjusted to any point desired on
its post.

A combined land roller and clod
crusher has been patented by Mr. Friedrich Twick, of
Sheboygan, Wis. This invention covers an improve-
ment on a former patented invention of the same in-
ventor, whereby the scrapers can be more readily ad-
justed, the colters readily raised and lowered and their
bearings oiled, with other novel features, the machine
being thus made more convenient in use and reliable in
operation,

Wazxing paper forms the subject of
a patent issued to Mr. Charles A. Wilkingon, of East
Somerville, Mass. A box provided with steam pipes
has an upper depressed and corrugated surface, with
gutters fed by a funnel, in connection with a perforated
plate, felt sheets, and a roller; the felt is first thoroughly
saturated with melted wax or paraffine, the temperature
raised, and the paper waxed by placing the & ots
simply on the felt bed, and passing the roller over.
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THE FOE OF QUACKS AND FRAUDS.
An Editor with Plenty of Nerve who

Constantly Gets DMore by a New
Method.

Amid luxurious surroundings, L. Lum Smith, editor
and proprietor of The Philadelphia Public Herald, sat in
his office, No. 706 Chestnut Street, when the reporter of
a city journal called upon him. Mr. Smith is one of the
best known men in the country, for he hus devoted years
to the exposure of commercial and literary frauds.
Nothing intimidates him—neither libel suits by the doz-
en nor attempts upon his life. A typical Southerner of
the best class, Lum Smith is genial in manners and cos.
mopolitan in mind.

“Take care, don’t sit down in that chair!” exclaimed
Lum Smith. .

* What’s the matter with it?”

“ That’s my reception chair, with invalid back, for
frauds,” was the prompt reply.

“ You know something of the practical effects of Com-
pound Oxygen treatment, do you not, Mr. Smith?’’ was
asked.

“T'have been taking it regularly for several months,
and have been greatly benefited by its use,” replied Mr.
Smith.

* Did you take it for any specific malady, or as a gene-
ral invigorator? "

‘I had been worn out with overwork and forty odd vex-
attons, and costly, but successful, legal contests with
fraud perpetrators. Insomnia, or sleeplessness, attacked
me. My brain refused torest. To produce sleep I con-
tracted the abominable habit of taking chloroform. Of
course I could not continue that remedy long. All ordi-
nary medicines failed, and I was in a most deplorable
condition of health. Hearing of Drs. Starkey & Palen’s
Compound Oxygen, [ hastened to try it. I knew it could
not possibly harm me, because Oxygen is the life-giving
principle of the earth’s atmosphere, and I soon discov-
ered that the Compound Oxygen, in which ozone is de-
veloped by Dr. Starkey’s system of magnetization, built
me up rapidly and restored to me the night’s rest I so
greatly needed.”

‘ How often do you take it?”

‘ Every day, if possible, I stop on my way to dinner at
Drs. Starkey & Palen’s, 1529 Arch Street, and inhale the
Compound Oxygen. It has an excellent effect on the di-
gestion. How do I explain that? 1 don’t; I only statea
fact. Probably the blood 18 rapidly purified by this aera-
tion, and a8 the blood is the life-current in the human
body, the whole man is strengthened. I never lie down
immediately after taking the Compound Oxygen. 1 do
my sleeping between one and seveno’clock in the morn-
ing, the remainder of my time is occupied with incessant
business cares. The best indorsement I can give of Drs.
Starkey & Palen’s Compound Oxygen isthat I use it con-
tinually myself. You doubtless noticed what Canon
Farrar said about Oxygen as a curative agent when he
made his recent address at the Johns Hopkins Univer-
sity? He declared that its practical application to the
relief of suffering was the greatest discovery of thenine-
teenth century. The success of Drs. Starkey & Palen’s
Compound Oxygen is very largely due to the scientific
methods employed in its manufacture. The process by
which the ozoneis developed is one of the most intri-
cate and beautiful imaginable. Its effects upon me have
been remarkable, and it is with a grateful sense of its
benefits that I commend it as I do.”

For full information about Compound Oxygen and
what it has done for others, address Drs. Starkey &
Palen, 1529 Arch Street, Philadelphia, Pa.
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as early as Thursday morning to appear in next issue.

Infusorial Earth.—Unsurpassed in quality. Apply to
D. Judson Cook, Drakesville, Morris Co.. N. dJ.

Press for Sale—Quick acting. Hole in bed 8x5;
punches to center of 13 in. sheet; 2% in. shaft; also four
spindle Drill.- A few second-hand engines in first-class
condition. B. W. Payne & Sons, Elmira, N. Y.

For the latest improved diamond prospecting drills,
address the M. C. Bullock Mfg. Co., 138 Jackson St.,
Chicago, Il

The Australian-American Trading Co., 20 Collins St.,
West Melbourne. Sole agencies for American novelties
desired. Correspondence solicited. Care of Henry W.
Peabody & Co., Boston.

The Railroad Gazette, handsomely illustrated, pub-
lished weekly, at 73 Broadway, New York. Specimen
copies free. Send for catalogue of railroad books.

The Knowles Steam Pump Works, 113 Federal
8t., Boston, and 93 Liberty St., New York, have just is-
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proved forms of Pumping Machinery of the single and
duplex,steam and power type. This catalogue will be
mailed free of charge on application.

Link Belting and Wheels. Link Belt M. Co., Chicago.

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

Woodworking Machinery of all kinds. The Bentel &
Margedant Co., 116 Fourth St., Hamilton, O.
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odes, pure nickel salts, polishing compositions, ete. $100
‘‘Little Wonder.” A perfect Electro Plating Machine.
8ole manufacturers of the new Dip lLacquer IKristaline.
Complete outfit for plating, etc. Hanson, Van Winkle &
Co., Newark, N. J., and 92 and 94 Liberty St., New York.

Iron Planer, Lathe, Drill, and other machine tools of
moderndesign. NewHavenMfg. Co.,, NewHaven, Conn.

Supplement Catalogue.—-Persons in pursuit of infor-
mation of any special engineering, mechanical, or scien=-
tific subject, can have catalogue of contents of the Sci-
ENTIFIC AMERICAN SUPPLEMENT sent to them free.
The SUPPLEMENT contains lengthy articles emoracing
the whole range of engineering, mechanics, and physical
science. Address Munn & Co.. Publishers, New York.

Timber Gaining Machine. All kinds Wood Work-
ing Machinery. C. B. Rogers & Co., Norwich, Conn.

Iron and Steel Wire, Wire Rope, Wire Rope Tram-
ways. Trenton Iron Company, Trenton, N. J.

Power, 113 Liberty St., N.Y. $1 per yr. Samples free.

Combination Pliers, Gas Pliers, Wire Cutters, Wrench

and Screwdriver combined. Billings & Spencer Co.,
Hartford, Conn.

Curtis Pressure Regulator and Steam Trap. See p.288.
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New Portable & Stationary Centering Chucks for rapid
centering. Price list free. Cushman Chuck Co., Hartford,
Conn.

Get estimates from Christiana Machine Co., 206 North
4th St., Philadelphia, Pa., for shafting, pulleys, hangers.
and gearing before ordering elsewhere.

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

Hoisting Engines. D. Frisbie & Co., New York city.

Veneer Machines, with latest improvements. Farrel
Fdry. Mach. Co., Ansonia, Conn. Send for circular.

Tight and Slack Barrel Machinery a specialty. John
Greenwood & Co., Rochester, N.Y. Seeillus. adv., p.28.

Lick Telescope and all smaller sizes built by Warner
& Swasey, Cleveland, Ohio.

Send for new and complete catalogue of Scientific

Books for sale by Munn & Co., 361 Broadway, N. Y. Free
on application.

NEW BOOKS AND PUBLICATIONS.

THE MECHANICS OF MACHINERY. By
Alex. B. W. Kennedy. London and
New York : Macmillan & Co.

The author, Professor of Engineering and Mechanical
Technology in University College, London, has sought
herein to make a book specially adapted to the
wants, requirements and difficulities of young engi-
neers and students of engineering. It is far from
being an elementary work, but rather such a one as
would form an excellent aid for the more ambitious
students of our technological schools, such as Cornell,
the Rensselaer Polytechnic, the Massachusetts Institute
of Technology, or the Stevens Imstitute. This treatise
isjnot as wide in its scope, and does not involve such
complicated mathematical formule, as the great work
of Dr. Weisbach, but it will be found to require dili-
gent application and close thought in the student—
a necessity which the young mechanic, be he ever so
industrious, generally finds extremely irksome until he
acquires the mental habit which comes only of steadily
pursued intellectnal work. The strong logic, clear
analysis, and smooth style of Dr. Kennedy’s work will
be great help to such young learners, so far as possible
making an ordinarily very dry study attractive in itself.
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Names and Address must accompang all letters,
or no attention will be paid thereto. This is for our
information, and not for publication.

References to former articles or answers should

give date of paper and eé)a. ge or number of question,
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e repeated; correspondents will bear in mind that
some answers require not a little research, and,
though we endeavor to re%ly to all either by létter
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Special Written Information on matters of
personal rather than general interest cannot be
expected without remuneration.

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

price.

Minerals sent for examination should be distinctly
marked or labeled.

In

(1) D.E. M. asks: In a stick of timber
40 feet long, 24inches square at one end, and 12 inches
square at the other end, how many feet of lumber are
there? It is also stated that the proposition has been
given to several lumbermen in the Chicago Exchange
building, who have found various results; among

others, the following : 60 feet, 600 feet. 720 feet, 8767

feet, 1,080 feet, 1,200 feet, and 2,400 feet; that if the
cubical contents of the timber in feet is what is
wanted, 1,200 would be the correct answer; but
if a lumberman were buying the stick, and desired
to find how many feet of board measure there
was in it, and put his rule at work, he would find
but 1,080 feet, an allowance being made for sawing,
or the “kerf.” A. For obtaining the solid con-
tents, the rule in Haswell’s is for the frustum of a
pyramid. Add together areas of the two ends and the
square root of their product; multiply sum by height,
and take one-third of product. Thus:

4 3q. ft. +18q. ft.=58q.ft. + y1x4=7Xx40=28°=9314 cb.
ft. which X12=1,120 feet board measure without allow-
ing for kerfs and waste. Considering the taper of the
timber and allowing for kerf, you cahnot make more
than 10 feet of lumber to a cubic foot. Then 9314X10=
933 feet merchantable lumber 1 inch thick that could
possibly be obtained from the piece.

() G. H. B. and others: For answers
to your questions, apply rule as above.

(3) Reader.—For description and illus-
tration of the *‘ boomerang ** see SCIENTIFIC AMERICAN
of January 29, 1887, which we can send you for 10 cents.
—The periodicity of fermentative action would de-
pend upon the life history and course of development

(4) D. W. asks the meaning of the
word ** pitch” when used in connection with screw
propellers.  A. The distance that the screw would
travel in onerevolution without slip, or as an ordinary
screw follows in the nut.

®) E. W. writes: Can automatic en-
gines be worked by the heat of the kitchen fire so as to
supply electric light by night and to pump water and
do other domestic work by day? A. There are devices
for utilizing the kitchen fire for raising water. An
electric light would probably require too much power
for a kitchen appliance.

6) J.-S. G. asks:
wash of any kind to prevent sun’s rays from shining
through stained roll cathedral glass? A church I built
seems to be troubled with the sun’s glaring rays. If you
can give me éither a recipe to make or a name by
which it can be bought, I will be greatly obliged. A.
Try photographers® ‘ground glass varnish or sub-
stim:te.” This may be too opaque.

Do you know of a!

(7) H. L., C. G., H. O.,and T. L. write:
1. There are four of us making fourgalvanometers from
your paper, December 4, 1886. How can we test it after
it is done? A. Place the coil exactly in a central posi-
tion between the poles of the magnet. Adjust the tor-
sional wire so that the plane of the coil is parallel with
the face of the permanent magnet. Adjust the mirror
so thatit will be in a plane parallel with thatof the coil.
Project a beam of light from the mirror on tothe scale.
Arrange the scale so that the light spot will fall on 0°
of the scale. Send a weak current through the coil.
Note the deflection of the light spot. Now reverse the
current and note the deflection. If the two deflections
are equal, the instrument is correct and needs no fur-
ther adjustment. If the deflections are unequal, the
correction may be made either by turning the mirror
slightly on its support or by swinging the scale. 2.
What instrument does it require, if we use the Daniell
battery? All we know is the coil gives 150 ohms resist-
ance, as stated in your book. A. You will need to
place enough resistance in the circuit to reduce the
deflections to thelimit of the scale. It is immaterial
what the resistance is. 3. What does a volt mean?
A. A volt is the unit of electromotive force. Itis
about equal to the electromotive force of one Daniell
cell. 4. Whatdoes an ampere mean? A. Acurrentde-
livered over the resistance of one ohm, by the elec-
tromotive force of one volt, is an ampere. 5. I can-
not find any book that will guide us. We have made a
splendid instrument according to SCIENTIFIC AMERI-
CAN, December 4, 1886. Can you tell me name of book
we can get? We havelots of books, but it seems they
are too high'a grade. We want tomakethem correct. We
have improved on the one with a mirror. A. Thomp-
son’s Elementary Lessons in Electricity and Ganot's
Popular Natural Philosophy.

(8) Dr. G. L. T. asks the best composi-
tion for blacking leather used in tannery. A. The com-
position and application of the black are largely con-
trolled by the kind of leather, and more depends on its
manner of use. Itisa trade in itself. A good harness
and grain leather blacking is made as follows: Take
nine pounds of copperas, a quarter of a pound Epsom
salts, and six ounces of acetic acid; thoroughly dis-
solve together in 1 gallon of boiling water. Take a
vinegar or kerosene oil barrel, knock out one head,
and put within 40 gallons of cool, soft water (condensed
steam is much preferred), then add the above ingredi-
ents. Stir well, and it is ready for immediate use, at
a cost not exceeding one cent per gallon.

9 C. B. N. asks the cause of, and
aremedy for, ringing in the ears. A. It is frequently
caused by the use of quinine, which produces hyper-
e@mia of the tympanum. In any case it is an abnormal
condition, which may if it increases produce paralysis,
though in its commencement usually light and transi-
tory. If continued, you should consult a physician.

(10) R. F. L. desires (1) a receipt for mak-
ing polish suitable for polishing pianos. A. A fine var-
nish is made as follows : Take 700 parts of alcohol, 15
parts of copal, 7 parts of gum arabic, and 30 parts of
shellac. The resins are first pulverized and bolted
through a piece of muslin. The powder is placed ina
flask, the alcohol poured overit, and the flask corked.
By putting the flask in a moderately warm place, the
solution will be accomplished in two orthree days. It
is then strained through a piece of muslin, and kept in
hermetically sealed bottles. 2. A preparation for whit-
ening ivory? A. Use hydrogen peroxide., See article
on this subject in_SCIENTIFIC AMERICAN SUPPLEMENT,
No. 339.

(11) C. F. M. asks (1) the method of
obtaining extracts of flowers., A. Take of the flowers
3 to 5 pounds, proof spirit 2 gallons. Digest for a few
days, afid then draw over by distillation 1 gallon of
essence. For those flowers that are not strongly fra-
grant, the product may be distilled a second and a third
time, or even oftener from fresh flowers. These should
be picked to pieces, or crushed or bruised, as their
nature may indicate, and should always be selected
when in their state of highest fragrance. 2. Is this ex-
tract diluted with alcohol before fit to use? A. They
are generally diluted with alcohol, depending largely
upon what purpose they are to be put to. See Piesse,
Cristiani, and others on perfumery, etc.

(12) E. F. R. asks: What is used in
laundries in washing clothing to make it so white, kinds
of indigo, etc.? Also what is used in getting that beau-
tiful gloss on collars and cuffs which some laundries are
used to;get? A. See ‘ Laundry Hints,”* on page 388 in
the SciENTIFIC AMERICAN for December 18, 1886, also
“Starch and the Starching Process as used in Laun-
dries,” in SCIENTIFIC AMERICAN SUPPLEMENT, No.
577 A solution of gum arabic in water is used to
stiffen and impart a gloss to linen.

(18) I. V. M. writes: I wish to glue
white holly silhouettes on black walnut, and then oil
thewalnut. Is there any- preparation whichI canput
on the holly to prevent the oil from soaking into and
discoloring, or rather coloring, the holly? A. Give both
walnut and holly a thin coating of shellac in alcohol
over those surfaces which come in contact before you
apply the glue.

(14) G. C. R. asks: When was the first
electric street railroad put into practical use in the
United States? A. In Baltimore, Md., in 1885; it runs
two miles, operates five cars, and last year carried
200,000 passengers. There are about a dozen others now
in operation, and as- many more under contract, in this
country, and about a dozen operating in Europe.

(15) S. I. D. asks how to make water
ices. A. Flavor water with the proper extracts, and
freeze with agitation as you do ice cream.

(16) W. H. writes : 1. I have a valuable
work ready for binding, but through accident one num-
ber got stained with linseed oil; how can Iremovethe
stain? A. Apply alitfle pipe clay, powdered and mixed
with water to the thickness of cream, on the spot. Leave
it on for- about four hours, and then scrape away. 2.
How can powder be removed from the skin?- A. Grains
of powder in the skin must be removed by a surgeon,
but will sometimes gradnally disappear with new
growth. 3. Which is the best journal on electricity? A.

There are 80 many journals now making this subject a
specialty that we would not like to decide, unless it
were in favor of the SCIENTIFIC AMERICAN and SUPPLE-
MENT.

(17) J. S. asks how to make the mineral
water thatis drawn from fountains in the drug stores,
A. It generally consists of water charged with the
proper salts and with carbonic acid, and requires
special apparatus to charge the fountains under pres-
sure. The special mineral waters desired are made by
dissolving the ingredients known to exist in the
natural water,

(18) L. F. B. asks: 1. How can I clean a
number of Carter, Stafford, and Arnold ink bottles, so
they would be perfectly wholesome for catsup and such
likeuse? A. For cleaning ink bottles, the best and
quickest agent is oxalic acid, bnt it is a violent poison.
Try shaking small nails, with water or vinegar, in them,
and if this does not answer, use muriatic acid (also
poisonous), carefully washing out two or three times
after its application. 2. Will you tell me whether I
have made on correct principles an induction coil which
I describe as follows: Core of soft iron wires No. 16,
core 1 inch in diameter, wound tightly with = layer of
fish line, whole thickly covered with hot sealing wax
about ¢ to 14 thick, then wrapped twice with No. 16
Edison electric light wire, which has a very good, dura-
ble insulation, the whole varnished several times, and
covered with several turns of waterproof packing, case
lining, and brown Manila paper, and then wrapped,
and not very evenly, by hand, with a pound or a pound
and a quarter of No. 36 cotton-covered copper wire. I
should judge there to be 25 or 30 feet of No. 16 in
first coil, wound on core (primary?) A. With regard to
your induction coil, you do notgive the length. You
have apparently used an unnecessary thickness of in-
sulating material. Otherwise it should work quite well.
For descriptionof induction coil see SCIENTIFIC AMERI-
CAN SUPPLEMENT, No.160. 3. How many cells Leclanche
battery would be necessary for the above coil? A. Three
Leclanche cells would answer for your coil, but they of
course would rapidly polarize. 4. How and what to
use, to produce a good wax or other polish for cabinet
work? A. For wax-polishing woodwork, many receipts
are given. We give the following: 1. Dissolve bees-
wax incold alcohol to the consistency of butter, and
polish by rubbing this on the wood, finishing by rub-
bing with a clean linen cloth. 2. 8 parts white wax,
2 parts resin, % part Venetian turpentine, are heated
over a moderate fire, and 6 parts of rectified oil of tur-
pentine are stirred in. After 24 hours’ standing, when it
should have the consistency of butter, it may be used.
The wood should be perfectly clean, and after this is
rubbed in, a second rubbing may be given after one-
half hour. If necessary, the wood should be cleaned
with soap and water and dried perfectly.

(19) F. T. asks : What will remove oil
stains from marble statuary? A. Make a paste with
fuller'searth and hot water, cover the spots therewith,
let it dry on, and the next day scour it off with soft or
yellow soap.

(20) J. F. G. asks: Is there any way to
generate gas under a high pressure and maintain the
pressure while the supply is being exhausted, the same
as steam in a boiler? If so, what is the cheapest and
best way todo it? How many cubic feet of such gas does

it take to equal a ton of coal for heating purposes?

What does it cost per 1,000 cubic feet? How much coal
does it take an hour per horse power to run a steam en-
gine? A. You can generate gas in a retort under pres-
sure by igniting coal therein, but better results are at-
tained with lower pressure. About forty thousand feet
would be required to equal in heating power a ton of
coal. It will cost about 75 cents a thousand. For run-
ning a steam engine 1% to5 or more pounds of coal
are required per horse power per hour.

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

June 28, 1887,

AND EACH BEARING THAT DATE.

[Seenote at end of list about copies of these patents.]

Accordion, F. H. & J. G. Bufe.........cooevvenneinns
Acid, manufacture of lactic, C. N. Waite..
Adjustable chair, Allen & Hatch
Alarm. See Burglar alarm. Temperature alarm,
Animal catcher, J. Beta......... . 365,568
Animal trap, C. R. Swan........ . 365,763
Anti-friction roller, E. C. Dean.. 365,506
Anvil, C. Fisher .. 365,678
Automatic gate, H. J. Schrock............. rooe . 865,638
Axle lubricator, car, Lyon & Munro. 365,784
Axle, vehicle, E. Firth.....
Bag filler, J. C. Jacoby.
Bag lock, C. Oswald..
Bag holder, J. Huber.. .
Bags, satchels, etc., fasteulng device for travel-
ing, H. Rupf.
Bale tie, cotton, G. B. Boomer
Baling press, J. La Dow

© 1887 SCIENTIFIC AMERICAN, INC.

Bar. See Harvester cutter bar.
Basins or similar fixtures,supporting device for

stand pipes of set, T. McHugh.................. 365,400
Battery. See Secondary battery.
Bean cutter, H. A. Grotholtman......
Bed comfortable, F. L. Palmer..
Bed, sofa and lounge, I. N. Miller
Blacking holder and rest, shoe, R. D. McManus
Blouse waist, R. E. Lowe..

Bouard. See Wash board.

Boats, rowing attachment for, 8. B. Lard......... . 865,610
Boiler. See Sectional boiler. Steam boiler.

Boiler for steam heaters, W. C. Bronson........... 365,670
Bolt. See Thill coupling bolt.

Bolt cutter, J. H. Windisch........
Bookbinding band, G. Huether . .
Book stitching machine, Taylor & Whlte
Boot or shoe lasting machine, G. W. Copeland

Boot upper, O. Johnson.
Boots or shoes, process of and means for mould-
ing heel stiffeners for, G. A. Knox..............
Bottle casing, W. Godfrey.
Bottle stopper, F. Thorn..
Box. See Brick kiln_.re box.
Signal box.
Box fastening, B. W. Minium..........
I racket, H. P. Kochsmeier
Brake. See Car brake. Power brake.
brake.
Brick kiln fire box, J. W. Read
Brick machine, J. W. & R. C. Penfield....

Loom shuttle box.

‘Wagon

. 365,682

.. 565,472

Brush, marking, S. S. Harman

Buckle, suspender, C. Voorhis.... . 365,713
Burglar alarm and call bell, F. Cross.......... vee e oo 365,368
Burner. See Gas burner. Lamp burner.

Button, R. H. LeWisS....cccvviiuiiiieniiierinniennnns 365,693
Button eyes, machine for making, D. J. Warner. 865,416
Button fasteners, machine for clinching metallic,

0. W. Ketchum ... 865,604
Button machine, J. C. Stevens . 865,550
Car brake, Stahl & Wooster . 365,708
Car coupling, S. R. Copeland 365,366
Car coupling, P. Farwell... . 365,738
Car coupling, C. H. Slaton. . 365,641
Car coupling, L. Timmins... . 365,415
Car frame and truck, G. M. Brill.. . 365,669
Car, freight, Campbell & House. . 365,461
Car seat, S. J. Webb ... 365,418
Car spittoon, W. Reading... ... 365,587
Car wheel, S. L. Sinclair ... 365,546
Car wheels, chill for, I.. R. Faught ......... 365,589, 365,590
Cars, apparatus for heating, F. M. Wilder.... . 365,715
Cars, electric lighting of railway, C. E. Buell. . 366,460
Cars, emergency brake for railway, J. W. Post.... 365,487

Cars, label holder for, O. C. Harris............ 365,378

Cars, pilot for railway, Bell & Trickett. . 365,664
Carding machine, W. . Rankin 865,405
Carriages, fan attachment for baby, M. H. Con-

1 TT g 7 YR 365,462
Carrier. See Cash carrier. Dental tile carrier.

Egg carrier. Hay carrier,
Cart, lumber, T. B. McFaul. . 365,530
Cart, road, J. Anderson . 365,562
Case. See Piano case.
Cash carrier, spring motor, R. E. Brawn...... ereree 865,459

Cash carrier track, R. E. Brawn...........
Cash carrying apparatus, T. M. Kenney..
Celluloid, die for moulding mouthpieces for whls-
tles, etc., of, J. A. Furman..
Chain, wire, A. Schilling
Chair. See Adjustable chair. Convertible chmr.
Opera chair. Railway chair.
Chair and step ladder, combined, G. P. Schaat....
Check rower and corn planter, J. Marco....
Churches, seat for, E. G. Durant............
Churn, T. J. Catchings.............
Churn, A. A. McGinnis..
Chute, W. 0. & J. 0. V. Wise....

Chute for farm wagons, stock, B. F. Watson. 865,657
Cigar mould, G. J. Prentice............. cececveennnn 365,631
Clamp. Saw filing clamp. Stone clamp.
Clasp. See Garment clasp.
Clip. See Doubletree clip.
Clock, electric alarm, M. Stecher..... ceeeen ceeereees 365,493
Clothespin, S. E. MOOT€..........covvnniiiiiniennnns 365,755
Clutch and brake mechanism, W. M. Kasey. ...... 365,439
Coal and introducing the same into coke ovens,
apparatus for compressing, J. Quaglio......... 365,489
Coal drilling machine, G. R. Cullingworth.. . .365,182
Coat or hat hook, H. W. Buckland........ . 965,726
Collar, horse, J. N. Crabb................... . 365,468
Coloring matter, production of new, J. Rohner.... 365,409
Combination lock, R. Hildwein... ... 865,382
Conformator, F. G. Johnson... . 865,385
Convertible chair, C. P. Kenna.. . 365,523
Cores, machine for making sand, G. A. Bowen.... 365,724
Corking machine, bottle, T. R. Lowerre........ ... 365,758
Corn, device for compressing shocks of, W. C.
GTegOry..ceueernn oo cetsesaterantaenanns ... 365,742
Corn popper, J. B. Davis.... . 365,586
Cotton openers, trunk for, H. C. Perham. . 865,484
Cotton press, J. H. & W. H. Tomlinson............. 365,765
Coupling. See Car coupling. Pipe coupling.
Thill coupling.
Crate, T. F. Lerch.......ccooivviiiiiiiniiiiiinnnienes 365,442
Crushing and grinding machine, J. F. Winchell.... 365,718

Crushing and grinding mill, J. F. Winchell...
Cuff holder, C. A. Howell....
Cuff holder, A. S. Pattison
Cultivator, C. E. McBeth..
Cultivator, sulky, C. Bates
Cup. See Oil cup.
Curtain ring or hanger, J. W. Leslie......... 865,691,
Cutter. See Bolt cutter. Bran cutter. Pipe cut-
ter.
Dental flle carrier, veterinary, I. B. Phillips... ...
Desk and blackboard, folding, C. & G. Merkel..... 5,698
Digger. See Potato digger.
Dish, covered, W. E. Hawkins................ .. ...
Ditching and excavating machine, H. Carter...
Doctor, automatic, R. Smith
Door check, F. V. Phillips
Door check and closer, gravitating, H. F, Shaw. .
Door fastening, barn, C. C. Sprinkle..
Doubletree clip, J. R. Davis............
Draughtsman’s triangle, H. I. Latimer
Drill. See Grain drill. Ratchet drill.
Drilling machine, J. W. Heyer
Drilling machine lubricator, J. Welsh
Dyestuffs or coloring matters, manufacture
new red, P. Bottiger
Easel, drawing, Rink & Sandford.

of

Egg beater, G. H. Paine....... . 865,624
Egg currier, H. E. Aylsworth..... . 865,721
Elbow machine, lock seam, W. Thom........ . 365,652
Electric circuit testing apparatus, G. ¥. Bulen.... 365,726
Electrical contact changer, D. Davis, Jr............ 365,585
Elevator. See Hay elevator.

Embroidering machine, Rosenberg & Bradley..... 365,638

Engine. See Gas motor engine.
Envelope and letter sheet, combined, J. K. Reid... 863,406
Eraser, ink, R. M. Swinburne....... Cerriieiiiriee, 365,861
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Evaporator, R. Goodson..
Evaporator, S. W. Lowell..
Exhibitor, dry goods, J. W. Leas
Extractor. See Grub and stump extractor. Stump
extractor.
Eyeglasses, bow spring for, J. F. White...
Fabric. See Knitted fabric.
Fare register, J. W. Meaker
Faucet and nozzle for cans, G. W. Banker.... .
Fauce*s trom casks, device for removing, W. H.
Parmelee..........ceevvviin tiiiiiiiiiiinenn ceeen
Feed mill, J. R. Davies
Fence machine, hand. M. F. Connett, Jr
Fertilizer distributer, B. F. Browne ................
Fiber extracting machine, D. P. Burdon....
File cutting machine, H. J. Gosling...
File, letter, F. A. Coffin...................
File, letter, Hawks & Warren
File, memorandum, K. Kneutson
Filter press, W. Baur........... 365,565
Fire extinguisher, C. 1. Shaffer. ... 365,639
Fireplaces, fireback and andiron tor, Bayne &
Dwyer.. . 3654360
Fishing reel, H. C. A. Kasschau . 865,602
Flower pot and flower pot holder, G. D. Tolman.. 365,555
Flumes and ditches, automatic screen for, D. B.

. 365,597
. 365,607

Frame. See Car frame.
Fringe, manufacturing shaped chenille, S. Stei-

DECKE. ... oeirriitiiiiitiiisteeresanseeanane sanes 365,494
Furnace. See Gas furnace. Smoke consuming
furnace.
Furnace draught attachment, G. W. Wheater..... 365,557
Furniture joint, J. Burt............ . 865,362

Garment clasp, W. W. Anderson....
Garment fastener, Walther & Supple.
Gas burner, D. R. Kline....... .
Gas distribution, long distance, G. Westinghouse,
Jr....
Gas expander and burner, J. Rigby
Gas expander and shade holder, J. Rigby..
Gas furnace, H. W. Loss
Gas motor engine, N. A. Otto
Gute. See Automatic gate.
Gate, Boyd & GOlAenburg......coeveveveeneenionnanas
Glass plates, process of producing designs on, L.

365,454
. 865,633

.. 365,53
.. 365,395
. 365,701

Glove stretcher, F. M. Cuse..
Governor, engine, G. Ii. Dow..
Grain drill, J. Rodenberger..

Grain separator, L.J. Ross..............
Grinding spherical balls, machinery for, H. Rlch-

F% 6 <1 ) 365.407
Grub and stump extractor, Sharp & Calkins........ 365,545

Guns, lock for concealed hammer, J. M. Holladay 365,383
Hair curler, A. M. Smith .. 365,449
Hame fastener, J. S. Smith . 365,645
Hanger. See Lamp hanger. Picture hanger.
Harness, martingale, C. E. Lincoln . 365,604
Harrow, F. Findeisen .. 365,677
Harrow and cultivator, combined, R. Stuckwisch. 365,762
Harvester binder, R. & F. Aldred .. 365,561
Harvester cutter bar, D. B. Detweiler.. . 35,585
Harvester reel support, A. O. Slentz............. ... 365,642
Harvesters and mowing machines, attachment

for, Jones & Marshall.. .. 365,749
Hasp lock, B. W. Leonard. .. 865,618
Hasp lock, F. W. Mix .. 365,554
Hat pouncing machines, expanding holder or

block for, A. Campbell............covivviiennnen. 365,575
Hat sweat, A. Campbell .. 865,578
Hat sweat and ventilator, combmed A. (,umpbell 365,576
Hat sweat band, A. Campbell.. ee. 365,577
Hats, making sweat bands for, J. A. Joyce... . 865,474
Hay carrier, R. C. Jordan 365,750
Hay carrier, P. A. Myers... . 865,757
Hay elevator, E. O. Long et al.
Head rest, E. Wines.
Heater, E. Medden..
Hens from sitting, devwe to prevent, M. H. Cram 365, 672
Hinge, W. H. Taylor.....ccvvviiunniiiiiiiiieneinnnn,
Holder. See Bag holder. Blacking holder.

holder. Napkin holder. Paper bag holder.

Parcel holder. Pillow sham holder. Shaft

holder.
Hook. See Coat or hat hook.
Horse power, J. K. Griffin....c.cceeviiiiininnnnn. 365,436
Horseshoe, M. W. Parkerson
Hose cart, W. I1. Severson.
Hub, J. W. Cronan
Ice plows, inserted tooth fastening for, H. Boden-

Indicator. See Station indicator.
Indicator, J. E. Mercadante
Ingot bars, torsion apparatus for breaking, W. R

Hinsdale...ooeiiiiieeiiinnieiiiesooiiiiesanenanans 365,478
Jar fastener, T. F. GAYDOT.........covviiiinnnnnnnnns 365,592
Joint. See Furniture joint. Pipe joint.

Knife, I. E. Schollars..........cccoiiiiiiiiiienennnnns 365,541
Knife for cutting grain bands, S. P. Warner....... 865,714

Knitted fabric and method of making the same,
T.H.Carroll..ceovviiiiiiiiiiiiiiiiiine cevneeenens
Lacing cord fastener, C. H. M. Wharton.
Ladder, extensicn fire, F. A. Warner..
Lamp, W. Darr
Lamp burner, W. k. Folner
Lamp burner, E. H. Hickok..
Lamp, electric are, E. Thomson............
Tamp extinguisher, automatic, J. C. Daggett.

365,728
865,659
365,536
65,582
. 365,139
. 365,145
. 365,553
365,734

Lamp, incandescent electric, C. G. Anderson...... 365,499
Lamp, incandescent electric, P. O. Jenkins........ 365,384
Lamp, incandescent electric, E. P. Thompson. ... 365,495
Lamp hanger, electric, F. Thomson................. 365,414

Lamps and other articles, suspension device for,
J.D.Griswold....coeeis tiiiiiiiiiiiiiiiiiieeas
Lamps, filament for incandescent electric, T. A.

365,470

365,609
. 365,498
. 365,481
. 365,476

Lamps, globe for electric, G. I.. Abbott.....
Lamps, suspension device for, C. H. Lyman..
Lantern, tubular, G. A. Kennedy..

Lantern, tubular, D. C Kline......... . 365,605
Lasting machine, G. W. Copeland et al.. ... 365,504
Latch,J. Doud...coeevinniiiiiiiiennnnnns . 365,675
Lathe head stock, W. S. Halsey ..........ccceviennnn 365,681
Lawn tennis, machine for marking courts or lines

for, E.C. Mills........covviin viviiiiiiinnnnns e... 365,532
Lifter. See Trunk lid lifter. .
Lime distributer, J. Hotham... ............... .... 365,519
Log. See Bag lock. Combination lock. Hasp

lock. Nut lock. Permutation lock. Vehicle

wheel lock.
Loom, J. Widmer
T.oom shuttle box, J. Hollingworth..

Loom stopping mechanism, G. E. Taft.... .........
Drilling ma-

Lubricator. See Axle lubricator.
chine lubricator.
Imbricator, J. Powell
Mail receiver, W. J. Schulthorp..
Marking pot, Boomer & Strowger.
Measuring tank, Hinds & Edmonds.....

Metal founding machine, H. Tabor............ eeess 365,710
Metal, machine for cutting, L. L. Hazen........... 365,517
Mill. See Crushing and grinding mill. Feed mill.
Mould. See Cigar mould.

Moulding machine, sand, J. R. Davies.. ceeerean 865,584
Moulding machine, sand, H. Tabor.... .365,709, 365,711

Mower and reaper attachment, corn cutting, A.

W. ThOmpSOD.....couvvieriniinianiannnes . 365,663
Mower attachment, A. White ....... 365,658
Nail machine, wire, W. J. Hutchins . 365,687

Napkin holder and ring, combined, C. W. Higging 365,598
Nut lock, J. F. Dill ... 865,604
Nut lock, French & Maltby. . 365,741
Oil cup, J. M. Smyth........ccvviiiiiiineencnnns coraes 365,547
Opera chair, folding, J. Jackson. .o 365,622
Ore feeder, J. & J. H. Hendy.. . 365,518
Ore roaster, V. Lord........ . 865,393
Ores, reduction uf, H. Hirsching.. . 865,746
Pail covers, fastening, A. H. Prescott . 365,103
Pail, dinner, Bartlett & Touhy. . 865,457
Paint compound, R. K. Burt... . 365,127
Paper bag holder, F. H. Smith 365,643
Paper box machine, A. A. Wood 865,766
Paper weight, C. W. Le Count . . 365,611
Parcel holder, portable, A. Koegel............. oeees 865,389
Pencil, J. Hoffman . 865,747
Permutation lock, Fulton & Eldridge... . 865,468
Photographic apparatus, J. R. Freeman.. . 365,435
Piano, G. Steck.......cooviiviiiiniiiniaa, . 365,412
Piano case, upright, W. A. Lorenz . 365,695
Pianos, stringing, A. J. Gillespie.. . 365,593
Picture hanger, P. J. Egan........, . 365,676
Picture hanging device, Barnes & Hil . 365,426

Pillow sham holder, W. H. Baston.................. 865,375
Pin. See Clothes pin.
Pipe coupling, J. 8. Klein.... ..865,387, 365,388

Pipe cutter, C. A. Barnes
Pipe joint, W. C. Barclay.. .. 365,425
Pipe wrench, C. D.Cheltz....... c.vuvvuiinnnnnn oo 365,729
Planing machine, duplex, W. H. Doane.. . 365,507
Planter, corn, J. Norris........ . 365,700
Plow, W. J. Locke . 865,615
Plow or cultivator, straddle row, T. Lacklin.......
Pole, carriage, J. McCrudden

Police nippers, W. L. Lightbown
Pot. See Flower pot. Marking po
Potato digger, W. Bradford...
Potato digger, S. P. Hedges...
Power. See Horse power.

. 365,564

Power brake, R. 80lano.........ccc..ccvvevinvnnnnnnnn ,647
Press. See Baling press. Cotton press. Filter

press. Printing press.

Pressure regulator and cut-off, fiuid, W. D.

ThOmAS... vevr teeerr tettnnunnieiiaeaereennnnnns 365,712
Printed matter, device for classifying clippings

Ofy o Co KirKuueninns vevetenesieeenenenaenenaennns 365,386
Printing machine, chromatic, C. B. Cottrell........ 865,581
Pulp, machine for forming hollow articles of, N.

P. Hanson.......cccevveenenn .. 865,143
Pulverizing machine, W. M. Fulle . 865,510
Pump, M. M. Appleman . 365,500
Punching and shearing machine, combined, N. J.

Rice...... “eeseaseecsenitscrccatsrtisanea. 865,490
Radiator, J. Askins..... 365,663
Radiator, F. P. H. Prox.......... . 865,758
Railway bedding, F. X. Georget. . 365,511
Railway, cable, F. H. Morse....... . 365,756
Railway chair or coupler, Weller & Acly .. 365,658
Railway switch, R. Rowe . 865,704
Railway switches, connecting rod for, W. P. Dod-

80D .ceeuuienneenanennncannes . 365,369
Ratchet drill, C. Davy....... YN . . 865,587
Reel. See Fishing reel.

Refrigerator, J. H. FOrd.....cccoeuees ceereccecmnnns 365,740
Register. See Fare register.
Regulator. See Pressure regulator. Watchregu-

lator.

Ribbon, J. W. Kell¥..ororeiieriiisinnnnniieeenions

Rice machine, F. J. Syme
Ring. See Curtain ring.
Roaster. See Ore roaster.
Rock drills, quarry frame for, G. R. Cullingworth. 365,733
Roll for reducing old rails to flat bars, E. D. Was-

T ) P . 365,453
Roller. See Anti-friction roller.
Rolling damaskeened rods, R. Mannesmann....... 365482
Roofing, machine for making mem]lic, L. L.

Sagendorph.......c.iiiiiiiiiiiiiiiiiiiiii e 365,540
Sacks, machine for fastening, G. F. Helliwell...... 365,380
Salts of tetrazo-diphenyl and the naphthylamines,

combination of the, P. Bottiger.................

Sash cord fastener, T. Vollten....
Sash fastener, B. Gantenberg.......
Satchel or traveling bag, C. Oswald

Sawing machine, circular, C. Glade.
Sawmill dog, Ackerman & Blair......... .

Sawmill set works, P. 8. Kingsland............. S
Saw sharpening machine, gin, Behan & Frienseh-

Screen, P. B. Mathiason...........coeceeeinenn.
Seat. See Car seat.
Sectional boiler, D. F. MOrgan..........cceeueueniens
Separator. See Grair separator.
Sewing machine, J. Bigelow..
Sewing machine, D. W. Goodell
Sewing machine, W. A. Polmateer.. .
Sewing machines, connection for operal:mg. L. W

Sewing machines, trimming device for, C. H. Will-

L. eeeees 365,716
Sewing on-buttons, machine for, J. Keith. 365,440
Shaft holder, G. W. Chipley .

Shell, dynamite, T. W. Young
Signal box, F. W. Cole
Signs, manufacture of ornamental, W. L. Hight..
Skirt and protector, combined, F. St. Clair..
Slasher, H. S. Fenner............... .......... .
Slate, reversible folding, L. Steinberger.... .....

365,682
. 865,450
. 365591
. 865,549

Sleigh, R. E. Le€....iiiiiiiiiiiiiiiiiiennnnnnns . 365,392
Sleighs, wheel attachment for, M. B. Hancock.... 865,471
Slicer, vegetable, J. D. Freese........ccceeeuvunnua.. 365,467
Smoke consuming furnace, S. Bond................ 865,97
Spinning and twisting cords, machine for, M.

Peterset al......ccooovet cviniiiiiiiiiiiiinanen. 365,447
Spinning spindles, support for, J. W. Wattles....: : 865,417
Spring. See Vehicle spring.

Station indicator, Duffer & Weston............ veee. 365,136

Steam boiler, sectional, F. Prox....
Stockings, making, E. G. Chester..
Stone clamp and dowel, H. Berge..

... 365,759
... 365,671
. 865,427

Stone dressing hammer, J. S. Squires. . ceeeens 865,707
Stopper. See Bottle stopper. !

Store service apparatus, carrierfor, D. Lippy..... 365,34
Stoye door, latch, H. P. COP€ .....c.ocvvvvinnininn. 365,730
Stove drum, C. A. Kupfer............. [ .. 365,891
Strainer, J. H. Adwen........... 365,560

Strainer, tea, Sherwood & Dudley.
Street sweeping machine, C. Drill.

Stump extractor, 3. NolM....ccicieiaieeeeinreeanens. 365,699

Sugar, machine for manufacturing and bleaching,
J. A. Lombas.

Surgical splint, J. E. Lee.

Switch. See Railway switch.

Syringe, speculum, J. P. Schenck...................

Tack driving machine, E. Woodward

Tack ’strips or nail strips, machine for makmg,

Copeland & CriSp....ceeeeess cenvnerecncranne oo 865,731
Tank. See Measuring tank.
Tax duplicate and receipt, H. B. Lowe............. 365,396
Teeth, artificial, J. A. Throckmorton . 365,164
Telegraph, printing, G. B. Scott. . 365,70
Telephone, mechanical, J. Lauhoff . 365,525
Temperature alarm, D. McDonald............. . ... 365399
Temperature controlling device, electric, H. E.
. 365,600

Thill coupling, F. W, Barrett..
Thill coupling, W. k. Stuart..

Thill coupling bolt, O. M. Stronp
Thrashing machine, Mogridge & Glberson

Thrashing machines, band cutter and feeder for,

J. H. Spurgin .. 365,548
Threads, mechanism for forming, H. A. Nettleton 365,601
Tie. See Bale tie.

Tile laying machine, drain, A. Boucher. . .. 365,428
Toboggan slide, G. C. Peeling........ . 865,535
Torch, Seavey & Lauback.......... 365,706
Track sweepers, broom head for, P. Petrie........ 365,628
Trap. See Animal trap.

Tricycle, P. Gendron.....c. cevvevriierennienns oo 865,377

Trunk lid lifter and cup or hasp plate for trunk
locks, F. W. Mix
Truss, G. Wilkinson
Tubing, corrugated, Pratt & Wainwright...... eeee 365,630
Tubing, making corragated, S. FOX......ccecieienee 365,466
Type writing machine, A. G. Donnelly,
365,370, 865,372, 365,37:
Type writing machine, Donnelly & Ayer..... . 365,311
Umbrella or parasol runner retainer, J. T. Smith.. 365,644
Valve, automatic water gauge, J. Kayser. . 365,475
Valve, back pressure, T. J. Kieley.... . 365,477
Valve, balanced, L. A. Haines. . 365,680
Valve, diaphragm, M. Zilles.. . 365,767

Valve gear, T. A. Edison................ ceeeeesenees 365,465
. 365,656
. 365,579
otﬁASS

Valve, safety check, M. Warren
Vehicle spring, A. A. Capeling
Vehicle spring, L. Pentz
Vehicle, two-wheeled, C. S. Beebe
Vehicle, two-wheeled, D. W. Haydock
Vehicle wheel lock, G. N. Adams......
Velocipede, H. M. Pope
Velocipede, G. M. Powell.
Wad sorter, P. Selby.
‘Wagon brake, 3. C. Kelley.
‘Wagon brakes, lever for, P. Farwell
Wagon, lumber, J. M. Blake ..
‘Wagon, two-seated, G. E. Spare.
Washboard, Smith & Nurre.
Washing machine, H. C. Glinsmann...
Watch regulator, C. E. Jones... .....
Watch, stem winding, W. W. Hastings..
Water closet cisterns, valve for, T. McHugh.
Weauer, calf, R. L. Rickman..
‘Weather strip, A. E. Duncan.
Weaving thatching, machine for,

BuleS.ceiuiiiirriiriiinteetioneeiieinneeaenioneness 365,424
Wheel. See Car wheel.
‘Whiffletrees, machine for attaching bands to, F.
Krein....... beeenteetennettntssttanttacanens . 5,390
Windmill, H. J. Wolcott. . 365,422
Wire barbing machine, A. J. Bates.... . 365,723
‘Wire rod reeling machine, H. A. Young... . 365,423

Wood embossing machine, Crawford & Kinnear.. 865,673
Wrench. See 2ipe wrench.

DESIGNS.

Broom handle, whisk, J. Wright...
Brush, hair, C. T. Grosjean
Carpet, J. G. Speck.... .. ....

Mirror frame, hand, C. T. Grosjean.

eeee 17,425
. 17,422
7,416 to 17,418
. 17421

Print cloth, J. B. Harley.. 17,414
Rasp orfile, W. H. Clarke . 17,413
Satchet, perfumed, A. M. Huutmgton o 17,423
Sewing machine cover, T. Kundtz . 17415
Stove, cooking, W. J. Dodd..... .. 17,420
Target, flying, Cruttenden & Card . 17,419

Ticking or similar woven fabric, H. S. Kneedler... 17,424
Wheel, S. s AlleD....eee veiiiiiinniiiiinnnnnns eeeees 17,412

TRADE MARKS.

Beer, Milwaukee, P. M. Ohmeis..... Nessenienes ceneas 14,561

Cigars, M. MarxX......ccooviiiiiiieiieneennannnse 14,559, 44,560

Clothing and gentlemen’s furnishing goods, J. W.
Ballantine........cooieiiiiiiinniiinenenns ... 14,553

Gin, rye, Eastern Distilling Company. e 14,556
Glue, liquid fish, Le Page’s Liquid Glue and Ce-
ment COMPADY....c.viiiiiieiiereenniieiieeeaaceens
Grease wood tar elixir for diseases of the air pas-
" sages and cactus cream for the skin and com-
plexion, J. E. OSDOTNe....cccvvtriirniieiernccnnnns
Lumber and sawed cypress shingles, sawed pitch-
pine, G. W. Wright...o.cooiiiiiiiiiiieiniencinnns 14,564
Metals and glass, cleaning powder for, J. A.
Wright & Co............
Mineral spring water, Apollinaris Company........
Mineral spring water, natural, Apollinaris Com=
pany .. 14,545 to 14,547
Mineral waters. their salts, and medxcmal prepara-
tions, dry and liquid, containing said waters or
salts, natural and artificial, Apollinaris Com-
pany.
Ointment for the treatment of horses and cattle,
A. D. Ashley
Paints, Tarr & Wonson..
Remedies for diseases of the liver and lungs, ague
medicine, tonics, vermifuge, and soothing
drops, Dr. Harter Medicine Company...........
Salt, dairy and table, Butters & Peters Salt and
Lumber COmMPANY..ceverees crrneserssseressenoenns 14,554
Salves, ointments, washes, and detergents, Arni-
carboline Company.... . 14,551
Underwear, J. Hampf & Sohne . 14,557

14,565
14,549

A Printed copy of the specitications and drawing of
any patent in the foregoing list, also of any patent
issued since 1866, will be furnished from this office for 25
cents. Inordering please state the number and date
of the patent desired, and remit to Munn & Co., 361
Broadway, New York. Wealso furnish copies of patents
granted prior to 1866: but at increased cost, as the
specifications, not being printed, must be copied by
hand.

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

Inside Page, each insertion =« - = 75 cents n line.
Back Page, each insertion = = = $1.00 u line.

The above are charges per agate line—about eight
words per line. This nocice shows the width of the line,
and issctinagate type. KEngravings inay 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.

SEBASTIAN, MAY & CO'S

Improved Scrow Cutting

LATIES¢wr

Power

Drill Presses, Chucks, Drills,
Dogs, and machinists’ and ama-
teurs’ outfits, Latkheson ¢rial. §
Catalogues mailed on application

165 We 2d St.y Cincinnati, O

SUPERIOR
w Stationary Engines

4 with Plain and Antomat-

! ic Cut-off. Vertical and

Horizontal.

Penna. Diamond Drill Co.,
Birdsboro, Pa.

STEEL CHAINS.—DESCRIPTION OF
Mr. Oury’s process of manufacturing steel chains from
solid bars of steel, without welding. With 7 figures.
Contained in S¢ IEI\TIB‘I(‘ AMERICAN SUPPLEMENT, No.

89. Price 10cents. To be had at this office and from
all newsdalers.

Edward P. Thompson, Solicitor
of Electrical Patents, 3 Beekman
Write for testimorials and instructions.

ELEGTRICAL,

Street, N. Y.

EXCELLENT BLACK COPIES of anything written or
drawn with any Pen (or Type Writer) by the Patent

AUTOGOPYIST it

Lithography.

Specimens Free.

AUTOCOPYIST CO., 166 William Street, New York.
ROCK DRILLS
AIR COMPRESSORS,

BOILERS, HOISTS,
AND
GENERAL MINING MACHINERY.

Send for Illustrated Catalogue.

Ingersoll Rock Drill Co,,

10 PARK PLACE, N. Y.
THE COPYING PAD.—HOW TO MAKE

and how to use; with an engraving. Pmcmcal dir2ctions
how to prepare the gelatine pad, and also the an‘.ineink
by which the copies are made: how to apply the written
letter to the pad; how to take off cnpies of the letter.
Contained in SCIENTIFIC AMERICAN SUPPLEMENT, NO
43%. Price 10 cents. For sale at this office and by all
newsdealers in all parts of the country.

THE CHERPEST AND BEST

Woto & NGRAYING

. 67 PARK PLACE.NEW YORK

S S A NN
*| ENGRAVING FOR ALL ILLUSTRATIVE AND
ADVERTISING PURFOSES

ALKALOIDS AND OTHER CRYSTAL-
line Bodies.—Identification of by the Microscope. By A.
Percy Smith, F.C.S. With 50 figures of micr ocrystals.
Contained in SCIENTIFIC AMERICAN SUPPLEMENT,

54 5. Price 10 cents, To be had at this office and from
all newsdealers.

04 HAND MAGRINERY

EABL AND FINE GRAY IAON ALSO STEEL

CASTINGS FROM SPECIAL RNS

INE TINKING s pATTE!
S DEVLIN 5 Co. % FINE TINNING b mﬁ",msbqf
LEHIGH AVE. & AMERICAN ST PH\LA

Lists sent.
N.Y.Machinery Depot,
Bridge Store No. 16
Frankfort Street, N. ¥.

THOMA

AIR, PURIFICATION OF. —BY D.

l’rlnce, M.D. An experimental study in re ation to the
removal from the air of the dust or particu ate material,

supposed to produceyellow fever. small-pox. and other
infectious disease. lillustration. Contained in SCIEN-
TIFIC AMERICAN SUPPL! MENT, No. 569. Price 10
cents. Tobehad at this office and from all newsdealers.

Print Your Own Cards!

> P l Press $3, Circular size §8. Newspaper size $44
s T'ype setting easy, printed directions. Send

2stamps forlist presses, type,etc., to tactory.
KELSEY & CO., el'ulen, Conn.

THE SIEGE OF ALEXANDRIA BY

Julius Ceesar.—By Rear. Admiral Serre, of the French
Navy.—The situation of ancient, as compared with
modern, Alexandria. Cesar's account of the siege of the
city. Deductions to be drawn from the account. 1llus-
trated with one enzravmg and two maps, Contained in
SCIENTIFIC AMERICAN SUPPLEMENT, No. 3(r Price
50 c?nts. To behad at this office and from au news-
ealers.

CATALOGUES EREE T0 ANY ADDRESS

¢ @w
OO NN

‘%\%Q\%\\%&\%%\\\N%Q%\%

PERFECT
NEWSPAPER FILE

The Koch Patent File, for presevving newspapers,
agﬂzmes and pamphlets, has been recently improved
price reduced. Subscribers to the SCIENTIFIC AM-
ERICA\ and SCIENTIFIC AMERICAN SUPPLEMENT can b
su plied for the low price of $1.50 by mail, or $1.25 at the
ce of this paper - Heavy board mdes ; inscription
S SCIENTIFIC . AMERILAN % in gilt. Necessary for
every one who wishes to preserve the paper.

Address
MUNN & CO,

Publishers SCIR "TIFIC AMERICAN:

Edco System

Of Arc and 1ncandescent 1. izhling.
Electric l.ight and Power
Motors, Dynamos, Lamps, and Batteries in all varieties,
Electro-Dynamic C0., <24 Carter St., Philadelphia.
W, Griscom, Consulting Electrical Engineers
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Scientific Qmerican,

Immiseh’s Avitreons
Climcal Thermometer

IN SILVER Ok GOLD.
The Bert Thermomcter in
the World.

Kasy to read and easy to
use, but not easy to break.
Will never vary with age,
like the glass thermometers.

Absolutely correct, and
guaranteed to_the fraction
of a degree by Kew QObserva-
tory Certificates. Sold by
the Surgical Instrument
Dealers, Opticians, and
Druggists throughout the
United States and Canada.

At Wholesale by SBARDY,
COLES & CO., owners of the
U. S. Patent, 9% & 98 Maiden

Lane, New York.i

Registering.
MACHINERY.
E. & B, HOLMES,

BARREL »:» o

SCIENTIFIC BOOK
CATALOCUE,

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

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

Scientific  dmevican
The Most Popular%:::nt?ﬂis;;per in the World.

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

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

All Classes of RReaders tind in the SCIENTIFIC
AMERICAN a popular resumeof the best scientific in-
formation of the day; and it is the aim of the publishers
topresent it In an attractive form, avoiding as much as
possible abstruse terms. To every intelligent mind,
this journal affords a constant supply of instructive
reading. It is promotive ot knowledge and progress in
every community where it circulates.

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

Clubs.—One extri copy of the SCIENTIFIC AMERT-
CAN wil be supplied gratis for every club of five subscribers
at $3.00 each ; additional copies at same proportionate
rate.

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

ableto
DMTITIT & COo.,
361 Broadway, New York.
T EX

Scientific American Supplement.

This is a separate and distinct publication from
THr SCLENTIFIC AMKRICAN, but is uniform therewith
in size, every number containing sixteen large pages.
THE SCIENTIFIC AMERICAN SUPPLEMENT is published
weekiy, 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, Geclogy, Mineralogy,
Natural History Geography, Archseology. Astronomy,
Cheniistry, Electricity, Light. Heat, Mechanical Engi-
neering. Steam and Railway Engineering, Mining,
Ship Building, Marine Engineering, Photography,
Technology, Manufacturing Industries, Sanitary En-
gineering, Agriculture, Horticu!ture, Domestic Econo-
my, Biography, Medicine, etc. A vast amount of fresh
and valuable information pertaining to these and allied
subjects is given, the whole profusely illustrated with
engravings.

The most important Ensineering Works, Mechanisms,
and Manufactures at home and abroad are represented
and described in the SUPPIL.LEMENT.

Price for the SUPPLEMENT for the United States and
Canada. $5.00 a year, or one copy of the SCIENTIFIC AM-
ERICAN and one copy of the SUPPLEMENT, both mailed
for one year for $i.00. Address and remit by postal
order. express money order, or check,

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

To Koreign Subscribers.—Under the facilities of
the Postal Union,the SCIEXTIFIC AMERICAN isnowsent
by post direct from New York, with regularity,to sub-
scribers in Great Britain. India. Australia. and all other
British colonies ; to France, Austria, Belgium, Germany,
Russia, and all other European States; Japan. Brazil,
Mexico, and all States of Central and South America.
Terms, when sent to foreign countries, Canada excepted,
$4. gold, for SCIENTIFIC AMKRICAN, one year; $9, gold
for both SCIENTIFIC AMKRICAN and SUPPLEMENT for
one year. Thisincludes pcstage, which we pay. Remit
tr vostal or expressmoney order. or draft to order of

MUNN & CO.. 361 Broadway, New York,

CURE 2:DEAF

THE

PECK’S PATENT IMPROVED CUSHIONED EAR DRUMS Perfectly
Restore the Hearing, and perform the work of the natural
_gé"l:!'p. Invi:a:hl%i comfo! ok le a.nl:i &l;vd ssti in lysit;%;on.d ?u

ersation and even wi rs heard distinctly. Send for
{llustrated book withtestimolr’leials. FREE, Addressorcall on
F X, 853 Broadway, New York, Mention.thispaper.

l L E Instantrelief. Finalcureand never

m Teturns, Noinaelicacy. Neither

knife, purge, salve or suppository. Liver, kidney

and allbowel troubl pecially ipation—cur-

ed likemagic. Sufferers willlearnof asimple remedy
-free, by addressing, J. H. REEVES, 78 Nassau St., N. Y.

45

AN

JOHN H. CHEEVER, Treas.,
J. D. CHKEVER, Dep’y Treas.

RUBBER BELTING,

Oldest and Largest Manufacturers in the United States.

VULCANIZED RUBBER FABRICS

For Mechanical Purposes. :

Alr Bralxe EXose
A Specialty.
RUBBER MATS,
RUBBER MATTING

NEW YORK BELTING & PACKING CO., 15 PARK ROW, N.

Branches: 167 Lake St., Chicago;

PACKING, HOSE.

D STAIR TREADS, -
Y.

308 Chestnut St., Phila. 93 Summer St., Boston.

BRAIDED PACKING, MILL BOARD, SHEAT

CHADTMBRS-SPENCE CO.,

5 PIPE COVERINGS

Made entirely of ASBESTOS.

Absolutely Fire Proof.

HING, CEMENT, FIBRE AND SPECIALTIES.
FOOT BE. 8TH ST. N. Y.

PULLEYS, HANGERS,
FRICTION CLUTCHES'

PROGRESS MACHINKE WORKS,
Al & F. BROTWIT,
Parlx Place, N. ¥,

a4

Lowest Price

PLANER

AND

CHEAPEST
FOR THE MONEY.

With Buzz Attach-
ment or without. Also
manutacturers of the

Donble Acting

Water Rams.

C. Hodgking & Son, Marlhoro, N. H.

Water Wheels New and Second Hand

Address FLENNIKEN TURBINE CO., Dubuque, Iowa.

Barnes’ Pat. Foot # Hand Power€®

MACHINERY, $15.
Contractors and Builders, CabinetMakers and
Jobbers in Wood or Metal, who
have no steam power, can, by us-
ing outfits of these machines, bid
lower and save more money than
by any other means for doing their
work. Sold on trial. Illustrated
Catalogue FREE.

W.F.& JOHN BARNES CO,,
Addres; 1999 Ruby St., Rockford, Iil.
One 10x30 Wheelock Automat-
ic Cut-off Engine, recently re-
b

FOR SAL ® built. One 48x16 ft. tubular

boiler, pump, heater. steam and exhaust pipes, all com-
glete and but little used. Will be sold cheap. Address
0x 366, New Haven, Conn.

CHLORINATION OF GOLD ORES.—A
paper by G. W, Small, E.M, detailing the method of
chlorinating x..d adopted by. the Plymouth Consolidat-
ed Gold Mining Co. Contained in SC1ENTIFIC AMERICAN
SUPPLEMENT, No. 54:5. Price 10.cents. To be had at
this office and from all newsdealers.

and Boilers for every possible

HOISTING ENGINES ™ " &0

LIDGERWOOD MANUFACTURING CO., 96 LIBERTY STREET, NEW YORK.

LIGHT

lar Boilers.

DRAFT STEAM LAUNCHES.

COAL AND WOOD BURNING.

Small Marine and High Speed Engines, also Patent Steel Tubu-
Patent Automatic Adjustable SKAG.,

MANUFACTURED BY

H. B. WILLIAMS & CO., Rochester, N. Y., U. S. A,

STEAM ROAD ROLLERS Founiy B S Powe,

Harrisburgh, Pa.

le MaChlnel‘y, l THOS, WOOD & (0.

22d and Wood ~is,,
Philadeiphia, Pa.

HOW TO GRAFT.—A VALUABLE PA-
pver, giving complete directions for making various
kinds of grafts in fruit trees.—Cleft prafting, slip
grafting, bear’'s mouth grafting, wired gratting, side

grafting, * whip atting, saddle grafting, tongue
%;a.fmng. split grafting, crown grafting. Grafting-wax,
axed cloth. ith 11 figures. Contained in SCIENTI-

FIC AMEHRICAN SUPPLEMENT No. 540. Price 10 cents.
To be had at this office and trom all newsdealers.

Address: The American Writing
Machine Co., Hartford, Conn.;
New York Ofiice, 237 Broadway,

ICE-HOUSE AND REFRIGERATOR.
Directions and Dimensions for construction, with one
illustration of cold house for preserving fruit from
season to season. The air is kept dry and pure tyrough-
out the year at a temperature of from 34° to 36°>. Con-
tained in SCIENTIFIC AMERICAN SUPPLEMENT No. 116.
mcle 10 cents. To be had at this office and of all news-
ers.

VALUABLE P AT E N T PR SALE,

For particulars write to the ADAMSON CO. (Agents
for Selling Patents), Muncie, Indiana.
for Hot or Cold, Fresh or

STEAH Pump Salt Water; for Oils, Naph—

tha, Tar; for Cane Juice, Liquors. Syrups, Scum; for Am-
monia, Alkalies, Extracts, Acids; for Thick, Volatile, Vis-
cous or Foul Liquids, etc. Vacuum Pumps of the
highest efficiency. Filter Press Pumps. Air, Gas
and Acid Blowers. Air Compressors. "Etc.

BuiLt By GUILD & GARRISON, Brooklyn, N. Y.

£ New Catalogue of Valuahle Papers.

contaiped in SCTENTIFIC AMERICAN SUPPLEMENT, sent
freeof chargeto any address.
MUNN & CO.. 361 Broadway, N. Y.

Shafting and Gearing, To=515, Joachin:

Woodworking
Machinery.

0
Chair, Furniture and
Cabinet Mills.
Pattern ]\%akers‘ use
ete.

>~ Rollstone Machine Co.,
48 WAIEB £T.,
. FITCHBURG, MASS,

COLORS, COMMON AND POISONOTUS.

—A table showing the composition of some of the pig-
ments in common use, with a classification of the latter
based upon poisonous gropertles. Contained in the ScI-
ENTIFIC AMERICAN SUPPLEMENT, No. 54 6. Price 10
cents. To be had at this otlice and from all newsdeairs.

IVIL, MECHANICAL AND MINING EN-

GINEILRIN(-‘ ut the Rensselaer Polytechnic
Institute, Troy, N. Y. The oldest engineering
school in America. Nextterm begins September 14th.
The Register for 1857 contains a list of the graduates for
the past 62 years, with their positions; also course of
study, requirements, expenses, etc. Address

DAVID M. GREENE, Director.

COMPRESSED AIR FOR TRAMWAYS:-
—A paper by Norman Selfe, discussing the comparative
merits of compressed air under high and low pressures,
as a motive power for street cars. Contained in ScIEN-
TIFIC AMERICAN SUPPLEMENT, No. 553. Price 10
cents. 'To be had at this officeand from all néwsdealers.

Telegra.ﬁh and Elecirical

l\gdels, Experi-

Medical Batteries, Inventors’

aental Work, and fine brass castings. Send ior

ratalogue C. E. JONES & BRO. Cincianati, G.
it is important to us that you mention this paper.

Themostsuccessful Lubricator
for Loose Pulieysin use.
VAN DUZEN’S PATENT

LOOSEPULLEYOILER.
Highly recommended by those who
have used them for the past two
years. Prices veryreasonabie. Every
user of machinery should have our
** Catalogue No. 55;"" sent free.

VAN DUZzEN & TIFT, Cincinnati. O.

oy

ful

HOUSE HEATING

S —
BY S1BEAM. TRIDMPHANT SUCCESS!!

GORTON & LIDGERWOOD CO, 9% Liberty St., N. Y.

THE ‘‘CORTON’ BOILER.

Tubular, Sectional, Self-Feeding. New circulars.

EDISON MACHINE WORKS.

SHAFTING DEPARTMENT Couplings, Hangers, Shafting, Pulleys.

SEND FOR CATALOGUE.

Salesroom, 19 DEY STREET, New York,

For
Handling

&ndor [BORDEN, SELLECK & CO., §

HARRISON CONVEYOR!

Grain, Coal, Sand, Clay, Tar B rk, Cinders, Ores, Seeds, &o.

Sole
Manu'f ers,

$Chicago, Nl

ICE & REFRIGERATING

Machines. York Pa-
tent. YORK MFG,
CO., York, Pa.

© 1887 SCIENTIFIC AMERICAN, INC.

Proposals for Steel-cast Guns for the Navy.

NAVY DEPARTMENT.,
‘WASHINGTON, D. C., June 23, 1887.

Under authority conferred by the act of Congress, ap-
proved March 3, 1887, making an appropriation * for the
purchase and completion of three steel-cast, rough-bored
and turned, six-inch, high-power riflecannon, of domes-
tic manufacture, one of which shall be of Bessemer steel,
one of open-hearth steel, and one of crucible steel/’
sealed proposals from domestic manufacturers, to fur-
nish the same, will be received at this Department until
Tuesday, the second day ot August, 1887, at 12 o’clock
noon, at which time the proposals will be opened.

Proposals may be made either 10 furnish three com-
pletely finished six-inch, breech-loading, high-gower
rifle cannon,made from unforged castings, one of Besse-
mer steel, one of open-hearth steel, and one of crucible
steel, orthree untorged, rough-bored and turned cast-
ings for such cannon, of the same material, respectively,
to be finished by the Department in accordance with the
bidder’s design. .

Such finished guns or such castings must be in accord-
ance with the specifications prepared in ihe Bureau of
Ordnance, and each gun, when completed, must be capa-
ble of safely discharging projectiles weighing 100 pounds
each, with a muzzle velocity of not less than 2,000 tfeet
per second.

No gun or casting for a gun will be paid for until the
gun ‘“’shall have been completed and have successfully
stood the statutory test regu ired by the act of July
twenty-sixth, eighteen hundred and eighty-six,” en-
titled ‘‘ an act making appropriations for the naval ser-
vice for the fiscal year ending June thirtieth, eighteen
hundred and eighty-seven, and for other purposes.”

Proposals may be made separately for one or more
guns or for one or more castings as aforesaid, but no
proposal will be considered unless accompanied by satis-
factory evidence that the bidder controls a plant ade-
quate to the production of the gun or guns, casting or
castings, which he proposes to furnish.

Bach successful bidder will be required to execute,
within fifteen days atter notice of award, a formal con-
tract in accordance with his proposal, and to turnish a
bond, with satisfactory sureties, in a penal sum equal to
fifteen per cent. of the amount of his bid, conditioned
tor the faithful pertormance of such contract.

Copies of the specifications, with blank forms of pro-
posals, and all additional information desired, can be
obtained on application to the Bureau ot Ordnance,
Navy Department.

All proposals must be in duplicate, inclosed in en-
velopes marked *‘ Proposals for Steel-cast Cannon,” and
addressed to the Secretary of the Navy, Navy Depart-
ment, Washington, D. C.

The right is reserved to waive defects in form and to

reject any or all bids.
WILLIAM C. WHIT'NEY,
Secretary of the Navy.

HISTORY OF THE ELECTRICAL ART
in the U. 8. Patent Office.—By C. J. Kintner. An inter-
esting history of the growth of electrical scierce in this
country, and notices of some of the more important
models in possession of the Patent Office. Contained in
SCIENTIFIC AMERICAN SUPPLEMENT No. 544. Price
}iﬂ cnlents. To be had at this office and from all news-
ealers.

A'I'ENT for sale, U. S. and Canadian. Valuable,
cheap. JAMES F. MORTON, Newton Centre, Mass.

AN IMPROVED ARMY FILTER —DE-
scriptior of avery effective portable filter. devised by
Mr. Maignen for army use, but likewise acdapted for the
use of wine and spirit merchants ard brewers, and for
laboratory purposes. Illustrated with 8 engravings.
Contained in SCIENTIFIC AMERICAN SUPPILEMENT, No,
436. Pricel0 cents, To be had at this office and from
all newsdealers.

- - sl & 5

CEO. MAﬁBLE, Sole Manu-
facturer of THE ACHI! WREMH,

The best made, ail steel, and warranted, 8§ sizes.
2t0 33 South Canal Street, Chicago, U. §. A.

A SYNOPSIS OF ALL THE KNOWN
Anesthetics, with their phf'sical and physio‘ogical pro-
perties, and anssthetic value. By B. W. Richsrdson,

.D. Contained in SCIENTIFIC AMERICAN SUPPLE-
MENT, Nos. 515 and 516. Price 10 cenmis each. T'obe
had at this office and from all newsdeualers.

Encyclo- Diamond Book free,
pedia of Drills and 2s5c. for
700 Engrav Lightning mailing it.
ings of Hydraulic American
WELL WELL Well Works,
TOOLS, Machines: Aurora, Iil,

FOREIGN PATENTS.
Their Cost Reduced.

The expenses attending the procuring of patents in
most foreign countries having been considerably re-
duced the obstacle of cost is no :onger in the way of a
large proportion of our inventors patenting theirinven-
tions abroad

CANADA .—The cost of a patent in Canada is even
less than the cost of a United States pateat, and the
formeriocludes the Provinces of Ontariv. Quebec, New
Brunswick, Nova Scotia, British (olumbia,and Mani-
toba.

The number of our patentees who avail themselves of
the cheap and easy method now offered tor obtaining
patents in Canada is very large, and is steadily increas-
ing.

ENGI,AND.—The new English law, which went into
torce on Jan. 1st. 1885, enab es parties to secure patents
in Greatl Britain on very moderate terms. ABritish pa-
tent includes England, Scotland, Wales, Ireland and the
Channel Islands. Great Britain is the acknow.edged
financial and commercial center ot the world, and her
goods are sent to every quarter of the globe. A good
invention is like'y to realize as much for the patentee
i Enzland as his United States patent produces for
him at hrvoe. and the smallcost now renders it possible
foralmost every patentee in this country to secure a pa-
tent in Great Britain, where his rights are as well pro-
Jected as in the United States.

OTHER COUNTRIES.—Patents are a'so obtained
-on very reasonable terms in France, Belgium, Germany
Austria, Russia, Italy, Spain (the latter includes Cuba
and all the other Spanish Colonies), Brazil, British India
Australia, and the other British Co!onies.

An experience of FORTY year3 nas enabled the

publishers of 1THE SCIENTIFIC AMERICAN to establish
competent and trustworthy age=cies in all the principal
foreign countries, and it has always been their aim to
have the business of ther ¢llents promptly and proper-
1y done and their interescs faithfully guarded.

A pamphlet containing a 8ynopsis of the patent laws
of all countries, including the cost for each,and othe
information useful to persons contemplating the pro-
curing of patents abroad, may be had on application to
this office.

MUNN & (*0O,, Editors and Proprietors of THE SCI-
ENTIFIC AMERICAN, cordially invite all persons desiring
any information re-ative to patents, or the registry of
trade-marks, in this country or abroad.to cal at their
offices, 361 Broadway. Examination of inventions, con-
sultation, and advice free. Inquiries by mail promptly
answered.

Address, MUXNN & CO.,
Publishers and Patent Solicitors,
861 Broadway, New York.

BRANCH OFFICES: No. 622 and 624 I Street, Pacitic
Building, near 7th Street, Waskington, D. C.
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“Afdvertisements.

Inside Page, ench insertion - - = 75 cents a line.
Back Page ench iusertion - - < $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.

SINKING MINE SHAFTS.—DE-
scription of Mr. Peetsch’s method of sinking mine shafts
in watery earth by means of freezing. With 2 engrav-
ings. Contained in SCIENTIFIC AMERICAN SUPPLEMENT
No. 537. Pricel0cents. To be had at this office and
from ail newsdealers. ’

WANTED (Samples FREE) for
Dr. Scott’s beautitul klectric Cor=
sets, Brushes, Belis, Etc. No
_Territory given, satisfaction guar an-
DIRR. SCOTT, 843 Broadway, Ne Ya

THE, TEST OF THE ROADS
FOR TEN YEARS,

By the maljorltyof American riders

of first-elass machines, proves the

OLUMBIA
BICYCLE & TRICYCLES

SUPERIOR TO ALL OTHERS.

Y
=7
/// ¥.
Illustrated catalogue sent free.

POPE MFG’. CO., Boston, New York,Chicago, Hartford.

GHARTERS GAS ENGINE.

The safest, most reliable and economical Motor in
existence.

AGENT

risk, quick
teed.

sales.

Independent of Gas Works and Machines,
2to% H.P. Soit can be used anywhere.
Makes its Own Gas
AT COST OF ABOUT
63 cents per M Feet.

A Saving of 25 to 85 per cent

guaranteed over all other Gas
Engines.

Chicago Agent: H. H. LATHAM,
Monroe Street.

t.
New York House: 112 Liberty

Street.

Williams & Orton Mfg. Co.

P. 0. Box 148. STERLING, ILL.
J. RAYNER,

MAHOGANY

Cabinet Woods all Thickness.

Foot Houston Street, E. RR., 1275 & 289 East 20th Street,
NEW YORK. CHICAGO, ILLS.

“STEAM ENGINES,

Horizontal and Vertical.

f Dvedging Machinery,
= Flour, Powder, Slate and
Flintvl.:,[ill Machinery, Tur=-

ine Water Wheels.

York Mfg Co., York, Pa. U. 8. A.

WATERBURY MALLEABLE IRON COMPANY,
WATERBURY, CONN.

MALLEABLE
GRAY
CASTINGS.

FITTINGS for STEAM, GAS & WATER.

Ajax Anti-Acid Metal.

We guarantee 100 per cent longer service than ordi-
nary composition metal and our prices are reasonable.
HARRISON BROTHERS & CO.,
MANUFACTURERS OF
WHITELEAD. COLORS AND CHEMICALS..
Philadelphia: 35th and Gray’s Ferry Road.
OFFICES: { New York: 117 Fulton Strei. v
PHILADELPHIA, April 21st, 1887,
AJAX METAT, CoO., 2040 No. 10th St., City.

Gentlemen: Your favor of the 14th inst. is at hand. Inanswer to
your question I have to say that we had your anti-acid me'al bibcock
on our acid pipe, through® which a constant stream of chamber acid
heated to about 120 deg. F. runs; and Iam Eleaserl to say that up to
the present time we can discover no perceptible wear in the metal. I
lhlnﬁ that you will have a perfect right, therefore, to recommend this
metal lor use in chemical works in connectior: with acid pipes.

Respectfully yours, C. Si\MPER, Supt.
Manufactured by Ajax Metal Co., Philadelphia. Pa.

PATENTS.

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

In this line of business they have had forty-one years'
eTperience, and now have unequaled facilities for the
preparation of Patent Drawings, Specifications, and the
prosecution of Applications for Patents in the United
States, Canada, and Foreign Countries. Messrs Munn &
Co. alsoattend to the preparation of Caveats. Copyrights
for Books, Labels, Reissues. Assignments. and ports
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 fullinformation about Patents and howto pro-
cure them; directions concerning Labels, Copyrig hts,
Designs, Patents, Appeals, Reissues, Infringements, As-
signments, Rejected Cases, Hints on the Sale of Pa-
tents, etc.

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

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

BRANCH OFFICES.—No. 622 and 624 F Street, Pa-
eitic Building, near 7th Street, Washington, D. C.

-

AND IRON

Owing
subjected to BASE IMITATIONS.

Fluid, thereby checking the flow.

IMPORTANT TO USERS OF VALVES.

to the popularity the JENKINS BROS. VALVES have attained, the market has been

important defect in the imitations referred to is insufficient opening for inlet of steam or
o etk oo Purchasers of Valves should be careful to know that they are of
capacity suited to size of pipe to which the Valves are to be attached. All Valves manufactured by

Jenkins Bros. are Warranted Full Opening.
JENKINS BROS., 71 John Street, N. Y.; 105 Milk Street, Boston; 13 So. Fourth Street, Phila: 54 Dearborn St., Chicago.

Q Wanted 50,000 Suwyers and Q
s AWS Lumbermen to send us their bA W s
full address for a copy of Emerson’s 32 Book
of AWM, We are first to introduce NATUR- A
AL GAS for heating and tempering maws
with wonderful effect upon improving their
unality and toughness, enabling us to reduce
prices. Address
EMERSON, SMITH & €O. (LtdJ), s
Beaver Falls, Pas

CONCRETE.—BY JOHN SLATER, B.A.
—A. paper on the means to be adopted in order to render
buildings stable, and on the use 0f concrete as a mate-
rial for that purpose. Early use of concrete as a build~
ing material. Value of concrete. Materials of which
concrete is composed. Cement concrete. London con-
crete, Artificial stones. Concrete buildings. (‘ontain-
ed in SCIENTIFIC AMERICAN SUPPLEMENT, No. 539.
Price 10 cents. To be bhad at this office and from all

newsdealers.
Chandler & Farquhar,

177 Washington St.,
BOSTON.
Agents for Fay’s « Yankee ” CALIPERS

AND
Barnes’ Foot Power Machinery,
AND DEALERS IN
Maechinists’ Supplies of Every Kind,

Send two stamps for illus. catalogue.

TEST RECORDING APPARATUS.--

Description.byJ. H. Wicksteed.of a new testing ma~
chine, with autographi ¢ recording apparatus. and an ex-
plzmahon of its modeof operation. ith 4 engravings.
Contained in SCIENTIFIC AMERICAN SUPPLEMENT, No.
538, Price10cents. To be had at this office and from
all newsdealers.

=== THE BEST STEAM PUMP.
Van Duzen’s Patent Steam Pump.
Incomparable in cheapness and etfi-
y, ciency. Needs no care or skill; cannot
il get out of order; has no moving parts.
i 1,\ A Superior Fire Pump.
Instantaneous and powerful, ever ready,
Available, wherever steam pressure can
be had. for pumping any kind of liquid
(hot,coid, sandy, impure, etc.). Wemake
ten sizes, {mces from $7to $75. Capaci-
ties from 100 to 20.000 gallons per
purpose wanted and send for

Ll

s%“.?%, for what atalogu-
o umps.

Van Dnzen & Tift, Cincinnati, O.

AMMONIA SULPHATE.—A PAPER
by Watson Smith, F.C.S., describing Gruneberg’s appara=
tus and process for making sulphate of ammonia. ith
3 figures. Contained in SCIENTIFIC AMERICAN SUP-
PLEMENT, No. 366. Price 10 cents. To be had at this
office and from all newsdealers.

Ainsworth’s Patent Improved
BELT CLAMP.

This clamp is light and strong;
a pair will last a lifetime; are
# made of the best cast steel. No
i} tool or wrenchis needed, as it is

## completein itself. Can be used
[ on any size belt, from one inch
to size of clamp.

E. Ainsworth, Mfr,,
829 Washington St.,
Wilmington, Del.

ORNAMENTAL DESIGN, PRINCI-
ples and practice of.—By Lewis F. Day. The second of
a series of lectures on this subject, discussing the lines
upon which ornament can be distributed. With 5 illus-
trations. Contained in SCIENTIFIC AMERICAN SUPPLE-
MENT, No. 389. Price 10 cents. To be had at this office
and from all newsdealers. °

HONOGRAPHY ?

HONETIC SHORT HAND
Selfstaught, Send for Catalog. Address
The Phonographic Institute, Cincinnati.

To Business Men.

The,yalie of the SCTENTIFIC AMERICAN as an adver-
tising nedium cannot be overestimated. 1ts circulation
is many times greater than that of any similar journal
now published. It goes into all the States and 7errito-
ries, and is read in all the principal libraries and reading
roomsof the world. A business man wants something
more than to see his advertisement in a printed news-
paper. He wants circulation. This he has when he
advertises in the SCIENTIFIC AMERICAN.  And do not
let the advertising agent influence you to substitute
some other paper for the SCIENTIFIC AMERICAN, when
selecting a list of publications in woiwca you aecide 1 is
for your interest to advertise. This is frequently done,
for the reason tanat tne agent gets a_larger eommission
from the papers having a small circulation thanis allow-
ed on the SCIENTIFIC AMERICAN.

For rates see top of first column of this page, or ad-

dres
MUNN & CO., Publishers,

361 Broandway, New York.

The Dunning Patent

——Keeps Steam
Made as follows:

or coke.

C As a Hot Water Boiler,
ing.

New

d As & Majazine Boiler, which requires attention but
ance in 24 hours. As a Surface Burner, to burn hard or soft coal, wood

Asa Portable Boiler, to be sat without brickwork, Alsoin Zwo See-
108, to pass through any door where a larger one canuot be used. In addi-
tion to the above we haveunde wayan entirely new construction of Boiler,
which will excel anythingyot pat upou the narket. Munutactured at the
York ge?gtral Iron Works
0C .
Send for new Illustrated Catalogue with full description and Price List.
: AGENTS WAN TED.
N.B.—Correspondence solicited from Architects and persons building.

Wrought Iron Boiler,

With Self-Feeding Coal Magazine, is the Best for y
LOW PRESSURE STEAM HEATINC. i
AND INSURES vAF‘;VARgl HOUSE DAY AND NIGHT.
OVER 13,

000 IN USE.
up Constantly.

for greenhouse and hot water hent-

Box 40, Geneva, N. ¥.. U. 8

A.

McIntosh, Seymour & 'Co.,

AUBURN, N. Y.

Automatic Cut-off Engines

5 to 300 Horse Power.

Economy in Tnel Consumption, Close Regulation, (:reant Durabili-
ty and Simplicity, Perfect Workmaunship and Design.
These Engines are suitable for all purposes, including use in electric light
plants, rolling mills, ete., where high speed and difficult servize are required.

Valuable Patented Novelty for

Fﬂn SALE 8 family use. Desire to sell outright,

or arrange to have manufactured on royalty. Address
JOHN M. PEASE (Room 93),
157 La Salle Street, Chicago.

USEFUL BOOKS.

Manufacturers, Agriculturists, Chemists, Engineers, Me-
chanics, Builders, men of leisure, and professional
men, of all classes, need good books in the line of
their respective callings.

.permits the transmission of books through the mails
at very small cost. A comprehensive catalogue of
useful.books by different authors, on more than fifty
different subjects, has just been published for free
circulation at the office of this paper. Subjects clas-
sified with names of author. Persons desiring a
copy, have only to ask for it, and it will be mailed to
them. Address,

MUNN & CO., 361 Broadway, New York.

LEGS & ARMS,

(ARTIFIC:

WITH RUBBER HANDS AND FEET.

The Most Natural, Comfortable & Duratle,

Thousands in Daily Use.

. New Patents & Important Improvements,
U. S. Govt Manufacturer.

ll.Pamphlet of 160 Pages SENT FREE,
» A. A. MARKS,

701 Broadway, New York City.

Address JOHN A. ROEBLING’S SONS, Manufactur-
ers, Trenton, N. J., or 117 Liberty Street, New York.

‘Wheels and Rope for conveying power long distances.
Send for circular.

Our post office department,

PRICE REDUCED,

FIRE AND WATER-PROOF BUrLDING FELT, ~
FIRE-PROOF PAINTS, STEAM PACEINGS, BOILER
COVERINGS, ETC.

Samples and descriptive Price List free by mail,
E. W. JOENS ¥'F'& C0., 87 MAIDEN LANE, N.Y.

THE ECLIPSE OF ALGOL, WITH THE

latest Determinations of its Distance and Dimensions,
—8y Royal B. Hill. An interesting account of recent
studies of the variations in intensity of the star Algol,
with a discussion of its orbit and that of its satellite.
How a cardboard model of the phenomena of its eclipse
may be made, ‘W ith8figures. Contained in SCLENTIFIC
AMFERICAN SUPPLEMENT, No. 338. Price 10 cents.
be hud at this office and from all newsdealers.

To

SINS Fp
"\""WM’WE
ARKESY.
SN

WITHERBY, RUGG & RICH A RDSON. Manufacturers
of Patent \Vood Working Machinery of every desecrip-
tion. Facilities unsurpassed. Shop formerly occupied
by R. Ball & (0., Worcester. Mass. Send for Catalogue.

GAS ENGINES.

Best in principle, workmanship, and materials.
Anhg{‘ui uale tgmglll Mtot(t)r ad:lz(pttid to all m;es.f
A e motor isnot at wor! e expense of running it ceases.
Simple. Snfe. Economical, ])urnﬂ J 3
Four sizes: 1 H. P., .
These Engines are es gciall
e

le. No extra insurance.
P.: 1 man power, and Dental Engine.

suited for Gasoline Gas for country use.
nd Jor ITlustrated Caralogue.

ECONOMIC GAS ENGINE COMPANY,

Office and Salesrooms

34 DHY ST, N.YXY,

© 1887 SCIENTIFIC AMERICAN, INC.

[Jury 16, 1887.

THE AMERIGAN BELL TELEDRONE 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-all known
forms of Electric Speaking Telephones in-
fringes the right secured to this Company
by the above patents, and renders each
individual user of telephones not furnish-
ed by it orits licensees responsible for such
unlawful use, and all the consequences
thereof, and liable to suit therefor.

ARCHI-

THE SCIENTIFIC AMERICAN
TECTS' AND BUILDERS’ EDITION is issued

monthly. $2.50 a year. Single copies, 25
cents. Fortylarge quarto pages, equal
to about two hundred ordinary book
pages; forming, practically, a large and
splendid Magazine of Architecture,
richly adorned with elegant plaies in colors,
and with fine engravings; illustrating
the most interesting examples of modern
Architectural Construction and allied
subjects. .

A special feature is the presentation in
each number of a variety of the latest
and best plans for private residences, city
and country, including those of very
moderate cost as well as the more expen-
sive. Drawings in perspective and in
color are given, together with full Plans,
Specifications, Costs, Bills of Estimate,
and Sheets of Details.

Architects, Builders, and Owners will
find this work valuable in furnishing
fresh and useful suggestioms. All who
contemplate building or improving homes
or erecting structures of any kind, have
before them in this work an almost end-
less series of the latest and best examplés from
which to make selections, thus saving
time and money.

Many other subjects, including Sewer-
age, Piping, Lighting, Warming, Venti-
lating, Decorating, Laying Out of
Grounds, etc., are illustrated. An ex-
tensive Compendium of Manufacturers’
Announcements is also given, in which
the most reliable and approved Building
Materials, Goods, Machines, Tools, and
Appliances are described and illustrated,
with addresses of the makers, ete.

The fullness, richness, cheapness, and
convenience of this work have won for it
the Largest Circulation of any Archi-
tectural publication in the world. Sold
by all newsdealers.

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

Building Plans and Specifications.

In connection with the publication of
the BUILDING EDITION of the SCIENTIFIC
AMERICAN, Messrs. Munn & Co. furnish
Plans and Specifications for Buildings of
every kind, including Public Buildings,
Churches, Schools, Stores, Dwellings,
Carriage Houses, Barns, ete. = In this
work they are assisted by able and ex-
perienced architects.

Those who contemplate building, or
who wish to alter, improve, extend, or
add to existing buildings, whether wings,
porches, bay windows, or attic rooms, are
invited to communicate with the under-
signed. Our work extends to all parts of
the country. Estimates, plans, and
drawings promptly prepared. Terms
moderate. Address

MUNN & CO.,
361 Broadway, New York.
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