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A GREAT BRONZE CASTING.
" The steps in the naturalization of a foreign industry
in this country are always of interest. For many years
monumental bronze casting was peculiarly a foreign
art. Munich or Paris was called upon when statues of
generals or other distinguished men were to be produ-
ced. Within a few years several bronze foundries have
been started in this country. One of the most recent is
illustrated here. It is of interest, as being in New
York City, and as having recently been the scene of
the heaviest bronze casting yet made in America.

The Union Pacific. Railroad decided to place a
bronze buffalo’s head over the eastern portal of their
new bridge at Omaha. . The design was most fitting, as
the crossing of the Missouri River signalizes the trav-

- mwmmnmuﬁmam nnfor-
tunately deserted, and deprived by death a.rg} flight. of
their former tenants. Mr.. Edward Kemys; Jri, of this
city, wasthe arfist selected for the work. His model,
executed with great v1gor and. depth of cutting, repre-
sented the well-known bison’s head, adapted by its
boldness of design to the elevationit was to be placed
at. It is about nine feet high. Mr. Etienne Favy was se-
lected as the founder. His foundry, also in this city,
is probably the best arranged in the country. He un-

‘dertook the task of casting the great head in. one
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" | piece, with"the. exception of the horns. These were cast

separately. To obtain some idea of the intricacy of
the mould and core, the illustration of the great head
should be consulted ; the bold contour, with deeply
sunken eyes and nostrils, and the surface of the head
completely covered with curling hair,finvolving.a great
amount of undercut work. . '

'The mould was made under the direct su; pervision of
Mr. Favy. Two men’s labor for three months was
devoted.to it. “Probably as many as 1, 200 pieces en-
tered into the composition of the mould. "Each piece
had its own separate frame or ba.ckmg of iron rods,
forged to sultable shape and outline. When finished,
it was taken to pieces and removed from the model, and
again set up. It was next used for formmg the core. Thls

| was made within it. Then niece hv nicca tha i
mould was agam taken apart and withdrawn, leaving

the solid core, itself a model of the head. This had- to
be reduced in size. Three days - were devoted to care-
fully reducing it by paring oﬁ‘ its surface. The object
was to execute this work so as to leave a space of 1
inch thickness for the metal to run in. .

The mould with the ¢ore within it, leaving bke space
alluded to, was set up. The drying of the two parts
was executed, not in the usual drying oven, but in the

moill_ding pit 'itselfli The:F'a.vy fodn’dfy'is peculiarly
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fitted for heavy work, as, in addition to several cruci-
ble furnaces, it has a reverberatory furnace, on whose
hearth several thousand pounds of metal can be fused
in one heat. Directly in front of this furnace, the
casting pit was arranged. It was deep enough to re-
ceive the mould, with three feet or more to spare.
Near its bottom several large grates were placed, and
on them the fires were started to dry the mould and
core. Flues led the products of combustion away
from the pit. For ten days the fires were kept up.
After this period, they were allowed to die out.

As the object was so large and intricate, it was de-
cided to adopt the process of bottom casting. As will
be obvious from the description, thissecures the purest

metal. A large, deep ﬂask was prepared with clay lin-
frgy of cwflotert vapwotty o TIUIU OVET BIX THOUSAnd

pounds of metal. -In its bottom two holes were made,
which could be closed by plugsof iron. The plugsrose
above the top of the flask and terminated in eyes, so
that they could be simultaneously extracted. The two
apertures corresponded in distance apart with two
openings in the top of the mould. From the latter a
number of diverging gates or channels for the metal
ran to all parts of the head.  The idea was to place the
metal reservoir solidly on top of the mould, to set the
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BRONZE BUFFALOS HEAD FOR ‘THE UNION. PACIFIC BRIDGE AT OMAHA.
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ISTHMIAN SHIP TRANSIT.

The interesting question as to a means of ship transit
across the American isthmus was discussed at the re-
cent meeting of the American Association at Columbia
College, this city. The most important paper on the
subject was by Commander Taylor, U. S. Navy, who
expressed himself strongly in favor of a canal at Nica-
ragua, which locality he has visited. His remarks upon
the proposed ship railway at Tehuantepec show him to
be less familiar with this project ; his opinion thereon
being directly opposed to that of experienced engineers
who have devoted time and thought to-the matter.
He says the ship railway project at Tehuantepec prom-
ises to be as disastrous in its ending as that at Panama.
Most engineers and ship builders, he says, doubt the
practicability of the project, and fear the sinking of
embankmentsand theracking of hulls of heavily loaded
ships. He fears that the earnest belief in this project
held by its promoter, the late Mr. Eads, and his past
successes, would cause credulous persons to enter into
the visionary project.

If Commander Taylor, or any other who may have
similar doubts as to the practicability of the ship rail-
way project, will take the trouble to inquire into its de-
tails, they will not discover any grounds for their fears.
The principal objection to the ship railway scheme
would seem to be its novelty. There was a like objec-
tion to the employment of a jetty system at the mouths
of the Mississippi. The dredge had been used so long
on this river that the engineering world had come to

TIVUI vttt eleomcat atotutangr .y and thangls iéTeed

never accomplished anything of lasting advantage,
other means of clearing channelways, if not based upon
dredging, were regarded as hazardous and visionary.
Mr. Eads constructed his jetties on his own responsi-
bility, and showed popular expert opinion to be found-
ed in error by permanently deepening the channelways
of the passes and making New Orleans once more a sea
port.

Commander Taylor’s objections to the ship railway
scheme may be classed under two general heads: 1st,
because of the method of handling ships while 7n
transitu; and 2d, because, in his own words, ‘ the
cost of a railroad nobody can tell.” Now, Commander
Taylor, who is a skillful navigator, would not hesitate
to put his ship into a floating dry dock, and would
look on with complacency while the water was being
pumped out of the pontoons and the structure, gradu-
ally rising out of the water, lifted her high and dry.
He has forced his ship through driving seas without a
qualm, as every other experienced sailor has, No one
knows better than he that a well construeted shipis prac-
tically a girder, specially adapted to bear severe strain.
A Dbig steamer in a heavy seaway often rests upon
two waves, one under her bows and the other under
her stern, while the 'midship section has practically no
support from the water ; and, again, her bows will be
almost out of water and her screw ‘‘ racing.” Her con-
structors prepared for this, and in putting her parts
together they got unity out of multiety. It does not
require a knowledge of navigation, neither of mathe-
matics, to discover that a ship laboring in a heavy sea-
way is ealled upon to bear a far greater strain than she
would-be while being lifted out of water in a dry
doek, into a cradle, and then wheeled over a level rail-
way. This isso obvious as not to require any mathe-
matical demonstration.

If there be any who do not think so, let them resort
to figures. It is not enough to say a thing cannot be
done or is impracticable. There ought to be some
specific reason, some data or figures, to sustain the as-
sertion. The big-ircn steamer Amerique ran up on to
the New Jersey coast at Seabright some years ago,
and after pounding her loaded hull on these sands for
a fortnight, lay exposed to the buffeting of winter gales
for nearly three- months, The wooden ship Lornty,
sunk in New York Bay, withstood all the wrenching of
the chains passed around her bottom by the wreckers,

| and was finally brought to the surface unscathed, while
i the iron steamer Welles City, sunk in the North River,

underwent similar treatment in a wrenching tideway,
unharmed.

So far as the cost of the ship rallway is concerned, it
seems surprising that so well-informed a man as Com-
mander Taylor should assert that a ship canal, which
must be constructed, for at least a part of its way,
through a river filled with rapids and falls, in a country
annually visited by floods, may be estimated with
more certainty than a railway. Ship canal construc-
tion is rare the world over, but so much hasbeen done
in the way of railroad building, that it has virtually
become a science, and once a careful survey is made of
a proposed line, a first-rate engineer will compute the
amount of cutting and filling and ballasting and the
cost of rails and rail laying with something approach-
ing exactness. Commander Taylor very reasonably
looks upon the geographical position of Nicaragua as
superior to that of Panama, because ships following
the. most frequented tracks would save hundreds of
miles by crossing the isthmus at the former. For the
same reason, Tehuantepec is vastly more convenient

than Nicaragua, being hundreds of miles further

north ; indeed, it is at the extreme upper end of the
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" human subject, both in health and disease.

isthmus, while Nicaragua is not far distant from the
lower end. Panama, he truly remarks, is in the zone
of calms, in the doldrums, and Nicaragua in the
‘“‘trades.” So is Tehuantepec.

The question of harbors must take a principal part
in any discussion of isthmian routes; and though
Nicaragua once had a fine harbor at Greytown, it has
filled up, and will cost millions to recover even in part,
whereas the roadsteads of Tehuantepec call for no un-
usual skill, no extraordinary outlays, to make safe for
ships to ride in.

DUPLICATION OF GOVERNMENT SCIENTIFIC WORK, -

It appears that the government is now employing
three different scientific corps to investigate and re-
porton one and the same matter, namely, the charac-
teristics of genuine butter and its imitations.

In the first instance, we have the division of mi-
croscopy of the agricultural department, represented
by Dr. Thomas Taylor and his assistants; then we
have the division of chemistry of the same depart-
ment, represented by H. W. Wiley and his assistants ;
and lastly the office of commissioner of internal
revenue, represented by a chemist and a microscopist,
each lately appointed under the oleomargarine law,
whose salaries amount to $5,000 a year, the two last
being specially appointed for this special work.

Thus we find three distinct and separate corps of
scientists, each with costly scientific apparatus, all
employed on the same work, and each putting the

coambey o btho vapTHstUr-prirtéa - iitustratetr Teports;”
costing thousands of dollars. -

Professor Wiley the chemist is first in the field with
a printed report. It is bulletin No. 18 of the agricul-
tural department, division of chemistry, and consti-
tutes a book of 130 pages, and has 12 pages of photo-
gravure illustrations. It is not our purpose now to
pass it in eritical review, but we may say that it sub-
stantially states that the chemical test is the only
practical one for distinguishing butter from its imita-
tions, but it admits that the microscope is useful as
an adjunct in making the investigations, but he takes
pains to belittle Dr. Taylor’'s microscopical work, by
quoting authorities which state that ¢ little depend-
ence can be placed on any microscopical test ;” and on
the subject of the crystals formed by ‘‘ the melting and
slow cooling of butter,” which was Dr, Taylor’s dis-
covery, and forms the groundwork -of all Dr. Taylor’s.
work, Professor Wiley says, “I consider it a much
less valuable indication than the simple observation.”

If Professor Wiley is correct in this statement, then
all Dr. Taylor’s work is void and his reports so much
waste paper. And yet the government hasin the press
a costly printed report of Dr. Taylor’s work, the Moss
Engraving Company having just printed two million
pages of photogravure plates to accompany the re-
port, the edition being, we believe, over 400,000 copies.

All this report is devoted to the microscopical aspect
of the question, upon which, as we have shown, one
official of the same department claims ‘ little depend-
ence can be placed,” and all based on a disecovery which
Professor Wiley says is ‘‘ not valuable.”

Such being the estimation of the work of Dr. Tay-
lor by the chemical division, the public may be cu-
rious to know what the microscopical division think
of Professor Wiley’s report and scientific work.

Dr. Thomas Taylor says he ¢ thinks it would be more
creditable in the eyés of the public if Professor Wiley
would stick to his own business. The bulletin, in my
estimation, is of no especial value in its mieroscopical
aspect, because Professor Wiley has not been careful
to sele¢t types nor observed uniformity in his ‘treat-
ment of the fats.”

So here we have two reports on the same sub]ect
issued from the same government department utterly
at variance with each other, while both are condemned
as worthless by the department which has ordered the
work and the publication of the reports. We have
offered no opinion on the merits of the two conflicting
reports, but will endeavor to do so on another occa-
sion. One of them must be false and deceptive, and we
can only regret that many thousands of dollars have
been wasted on their preparation and publication.

We have yet to hear from the chemist and micro-
scopist of the internal revenue office. We presume that -
we may look to them for a report -of their work on this
subject. We hear informally that they are not working
in the best of harmony, and that the microscopist first
appointed resigned, and was replaced by another; but
we trust they are doing good original work, and will
arrive at some solution of the question which will be
satisfactory to the public and those specially interested.

At the recent meeting of the American Association
for the Advancement of Science, Dr. Taylor exhibited,
in four large frames, the original photo-micrographs ot
the crystals of butter and fats, copies of which will ap-
pear in the annual report of the Pepartment of Agri-
culture, now in the press. The crystals of the various
fats examined are over a hundred in number, éompris-
ing butter derived from various breeds of cattle, under
many kinds of feeds. The crystals of fats show speeci-
mens taken from many animals, birds, and even the
It is cer
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tainly a most creditable exhibit of intelligent work,
and will -be a decided advance in our knowledge of this
subject. It also shows what can be done with the
microscope in the hands of one capable of using it to
the best advantage.

—_—— - ————————

THE CELESTIAL WORLD.
THE STAR OF BETHLEHEM.

‘“Where can the Star of Bethlehem be found ?” is
the oft-repeated question that comes from many quar-
ters. The fact is, no such star is visible in any part of
the heavens. An observer with a vivid imagination
fancied he had discovered this long-looked-for star, and
announced its return in some journal of the day. The
paragraph was widely copied throughout the country.
The idea pleased the popular fancy, was received with
almost unquestioning faith, and the sky was eagerly
scanned for a glimpse of the star that once shone over
the humble dwelling that enshrined the Redeemer of
mankind. Even the peerless Venus was impressed into
service, and was firmly believed to be the sacred star
once more shining upon the earth after wandering for

.ages in the star depths.

The history of the so-called Star of Bethlehem is
briefly this: Tycho Brahe, a Danish astronomer, dis-
covered, in the year 1572, an apparently new star near
Caph in Cassiopea. When first seen, in November, it
had attained the first magnitude. It increased rapidly
in brilliancy, until it rivaled Venus, and was visible at
noonday. It began to diminish in brightness in De-

oomber and.gantinngd to fadaawav nntil the following
May, when it disappeared from view.

Forty years later, when the telescope was mvented a
small telescopic star was found close to the spot where
the wonderful star was seen. It is still there, and is
probably the same. It is now classed amnong variable
stars, and is, therefore, liable to blaze forth at any time
in the same extraordinary manner. After classifying
the star as a variable, the next thing to be done was to
find out itsperiod of variability. Astronomicalrecords
were searched, and it was ascertained that about the
years 1263 and 956 bright stars suddenly appeared near
the same quarter of the heavens. It was, therefore,
classified as a variable, with a period of about 309
years. Counting back three periods from 956, the ex-
act period being uncertain, the star may have appeared
near the time of the Christian era. Some imaginative
observer, for this reason, christened it the Star of Beth-
lehem, and with scarce the shadow of a foundation the
name has adhered to it ever since. It isalso known as
the Pilgrim Star, and among astronomers as the star
of 1572.

If the star be a variable, with a period approximat-
ing to 309 years, it is now due, and liable to burst forth
into sudden brilliancy at any time. No celestial event
would be more welcome to astronomers. The scientific
world would be wild with excitement over the sub-
stantiation of an ingenious theory and the confirma-
tion of its hopes. Itsfirst appearance, its exact position
in the heavens, its changes from day to day, would be
telegraphed all over the country, and minutely de-
seribed in the journals of the day. The advent of a
comet, spanning the sky from the zenith to the horizon,
would be of no account in comparison with the blazing
star! Meantime the telescopic star near Caph in Cas-
siopea shows no signs of any coming disturbance, and
observers must wait patiently for developments, re-
membering that the outburst will be sudden, if it
colne.

It is generally considered that the extraordinary
changes of light in stars like that of 1572 are caused by
sudden outbursts of glowing hydrogen gas, which by
its own light and by heating up the whole surface of
the star causes the immense-increase in brilliancy. The
spots, facule, and rosy protuberances on the-sun give
some idea, on a small scale, of what may begoingon in
other suns on a much larger scale. Fortunately, the
new or temporary stars observed by terrestrial astrono-
mers number only about twenty-four, an infinitesimal
number when compared with the boundless millions of
stars that shine with nearly unchanging brightness.
The probability is, therefore, small that our sun will
be added to the list of blazing stars. He will probably
ghine for millions of years to come, as he has shone for
millions of years in the past, and if observed from other
suns and systems will be classed as a variable, with a
period of about eleven years, corresponding to the
cycie of sun spots.

THE GREAT SUN SPOT OF LAST JUNE.

The solar surface should, according to the sun spot
theory, be approaching its most quiescent condition,
for it is passing through the stage known as the mini-
mum of sun spots. The condition of the fiery orb, how-
ever, does not always conform to the laws laid down.
The sun has a way of his own that sets all theories at
defiance. An ilnmense spot appeared on his surface on
the 7th of June.+ It was carefully observed by Euro-
pean astronomers during its whole passage across the
solar disk. When first seen it wassituated a littlesouth
of the equator, and its greatest diameter measured 50",
It was observed with the naked eye and the telescope,
and continued to be visible until the 17th, when it dis-
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appeared on the sun’s border. The appearance of this
enormous sun spot, denoting great activity of the solar
force, is specially remarkable as occurring at a time
when the sun is passing through the minimum of the
eleven-year cycle of sun spots.
_— - —————
Alvan Clark.

One of the great masters of the mechanical arts has
passed away. Alvan Clark, the most eminent manu-
facturer of telescopic lenses in the world, died a little
after 3 o’clock on the morning of August 19, 1887. His
advanced age had so weakened him that he succumbed
to an indisposition that had only affected himn for a
few days. At the present period, when the subject of
manual training is exciting so much attention in edu-
cational circles, the lesson of Mr. Clark’s life is pe-
culiarly interesting. By his extraordinary technical
skill, industry, and patience, he won for himself a fame
that was world-wide. In spite of the peculiar field
of his work, his fame was not confined to astronomical
circles. His name had become a household word.

He was born in Ashfield, Mass., on March 8, 1804. He
came of the old Mayflower or Puritan stock. His
father was a farmer, and young Alvan received only a
public school education. He showed artistic tastes
early in life, and possessed a great aptitude for sketch-
ing. In 1826 he obtained a position in Lowell, Mass.,
as designer and engraver for the calico printers in one
of the mills. For nine years he kept to this occupation.
In 1835 he removed to Boston, and opened a stndio on
Tremont Street for painting miniatures.” His home

RN
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he pursued the profession of artist. He had married on
March 26,1826, his wife being Miss Maria Pease, of Con-
way, Mass. Their son, Alvan G. Clark, about the year
1844 was a student at Andover, following the course in
engineering. The father became interested in the son’s
scientific studies, and it was at this period that Mr.
Clark began the work of his life. According to his
own recital, he was thus led to study technical optics :

*“My son, Alvan G. Clark, was at Andover, studying
to be an engineer. His young mind seemed to be ab-
sorbed in telescopes. I was a portrait painter then,
and I began to study mechanics and astronomy so as
to instruct my boy. We experimented together, and
succeeded in making a reflecting telescope. One of the
Cambridge professors was muth pleased with some in-
struments we made, and when we suggested to him
that we would like to manufacture improved instru-
ments, he gave us great encouragement and we went
ahead.”

After succeeding with a speculum, lenses were the
next object on which they were to try their ability. The
result of their work was so good that, giving up all

other pursuits, the father and son devoted theinselves.

to making telescopes. Their reputation grew, and
gradually reached England. The Rev. W. R. Dawes, a
prominent astronomer of that country, heard of them,
and ordered a glass. It reached him in the fall of 1853.
This telescope did such fine work that it made their
reputation abroad, and many foreign orders were at
once received. They began by making six-inch objec-
tives, and their telescopes furnished with these were of
wonderfully fine quality. But they gradually increas-
ed the size of their work, and in 1860 received an order
for a lens of 18 inches diameter. It was in this year
also that their present factory was built. Up to that
period 15 inches was the diameter of the largest lens in
the world. The new order came from the University
of Michigan. The civil war prevented its acceptance
by the university, and it was sold to the Astronomical
Society of Chicago, Ill. By its use, on the night of
January 31, 1862, he and his son, Mr. Alvan G. Clark,
discovered the companion of Sirius. In consequence of
this discovery, the Lalande medal was awarded by the
French Academy of Sciences. When in its final po-
sition, in which it was placed in 1862, this great glass
showed twenty stars hitherto unseen in the nebula of
Orion.

During the war the firm were kept busy making
binocular field glasses for the use of the Federal officers.
In 1870 a contract with themm was authorized by the
United States Congress for a telescope tor the Naval
Observatory at Washington. Work was begun upon
it in January, 1871. In 1872 the glass was tested with
most remarkable results, yet more work was put upon
it, and it was only in 1873 that it was mounted. It is
considered almost perfect. A duplicate of this glass
was ordered by and made for Mr. J. S. McCormick, of
Chicago, to be presented to the Washington and Lee
University of Virginia. About the same 'period they
began to make a yet larger lens for the Russian ob-
servatory at Pulkowa. This instrument cost the Rus-
sian government $33,000. It has a clear aperture of 30
inches, a focal distance of 45 feet, and a magnifying
power of 2,000 diameters. The general increase in dia-
meter of the firm’s lenses may now be thus suminarized
in inches: 6, 814, 9%, 12. 1534 (Astronomical Society of
Chicago), 1814, 23 (Princeton College), 26 (Naval Ob-
servatory and J. 8. McCormick), and 30 (Pulkowa Ob-
gervatory). For the last instrument the Imperial Aca-
demy of Science gave a vote of thanks, and the Czar
of Russia & gold medal.
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The great telescope of 36 inches diameter, for the
Lick Observatory of the University of California, is
greatest triumph. The price was placed at $50,000.
The main portions of the lens were completed about a
year ago. The photographic lens is still unmade. It
was nearly completed with the others, when, during an
experiment, it was destroyed. Mr. Alvan G. Clark is
now in Europe to secure a new disk for another at-
tempt.

It is said that Alvan Clark had never seen a lens
ground. All his skill heacquired in hisown workshop.
He was extremely modest, preferring to talk of his
artist lit rather than of his optical triumphs. To
those who visited his shop he used to exhibit with pride
his miniatures. These were very fine, and had he con-
tinued as an artist, there is little doubt that renown
would have been acquired by his brush. Later in life
he returned to portrait painting as a recreation. Up
to arecent period he was in daily attendance at his
shop.

Ambherst College in 1854, Princeton in 1865, and Har-
vard in 1874 gave him the degree of A.M. His wifeand
two sons, Alvan G. and George B. Clark, survive him.
Last year the sixtieth anniversary of his wedding was
celebrated.

He made several secientific discoveries of importance,
inventing a double eye piece and devising a very valu-
able and accurate method of measuring small celestial
ares. It is a matter of congratulation that his sons:
have so long been associated with him, as the ex-
tinguishment of the Clark establishment would be a

eiofvoi LTI U pUITIIUT,.
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Metallic Thermometers for Ilol“. Drying Chambers,

The object of this instrument, says the Bulletin de
la Scciete Industrielle de Mulhouse, devised by Mr. H.
Grosheintz, is to indicate the average temperature of a
hot flue or drying chamber, in which it is necessary for
success in the drying of delicate fabries that the pro-
cess of drying should take place very regularly and at
an exact temperature.

The thermometer consists of a brass wire, the expan-
sion and contraction of which supply the indications
of temperature, and a system of levers outside the dry-
ing chamber, by means of which the range of action is
multiplied. Thus the variations in temperature may
be read more plainly. The apparatus is at work in the
establishment of Messrs. Scheurer, Rott & Co., in a
drying chamber 74 feet long, between walls. The wire
is one twenty-fifth inch or one millimeter in thickness,
and is 79 feet in length, stretched from outside to out-
side of the walls, passing through openings in them.
One end is fastened to the outside of one wall, and the
other end is connected to a system of levers outside the
other wall, by means of which the variations in the .
length of the wire are multiplied sixteen times.

Taking the expansion of brass wire at 0°18 per cent
of the length, between the temperatures 32° and 212°
F., the extension on 79 feet of length is 79 X 100 = 0-18
= 1685 inches, and 1'685 X 16 = 27 inches is the range
of the pointer between the given extremes. The scale
is graduated in accordance with a mercurial thermome-
ter, placed within the chamber at about the middle of
the wire. The metallic thermometer is very sensitive.
For instance, when the two thermometers, metallic and
mercurial, read 60° C., or 140° F., at the beginning of
an operation, before the pieces to be dried can be passed
in, the metallic thermometer falls 9° or 10°, while the
mercurial remains stationary. The metallic thermome-
ter has been at work for three years continuously, and
gives great satisfaction.

— el
Manufacture of Glucose with Nitric Acid.

The originators of this process, A. Seyberlich and A.
Trampedach, use nitric acid for the saccharification of
starchy or amylaceous matter. To eliminate, then, the
nitric acid from the solution of glucose thus obtained,
water saturated with sulphurous acid is added in such
quantity that the sirup smells of this gas. The mix-
ture, heated rapidly, brings about the decomposition
of the nitric acid. At the expense of the oxygen con-
tained in this acid the sulphurous acid is rapidly con-
verted into sulphuric acid, and nitric oxide. is evolved.
The reaction is so perfect that no trace of nitric acid
can be found with Schnbein’s reagent. On heating to
boiling, the excess of sulphurous acid is expelled from
the saccharine solution. This last operation must be
conducted rapidly, and with an abundant supply of
steam, so that the saccharine solution shall not remain
long in contact with the sulphuric acid formed, as
otherwise the sugar would be liable to decomposition.
The solution of glucose obtained is neutralized with
carbonate of lime, and made alkaline with alkaline car-
bonates evaporated and crystallized. .The crystalline
mass contains only a small quantity of sulphate of
sodium, and can be at once washed.—Zeitschrift fur
die Chem. Indust.

———,r—

Four kittens, born at Narragansett Hotel, in New
London, were bound together like the Siamese twins by
a ligature at the abdomen. The cords werein the form
of two triangles joined at the apex, the four ends con-
necting the kittens, with a space of 114 inches between.
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A CONVENIENT DEVICE IN SHARPENING SAWS,
The illustration herewith shows a novel file attach-
ment, for which a patent has recently been allowed.
In filing saws by hand it is very difficult, even after
years of practice, to so hold the file that after sharpen-
ing the saw the cutting edges of all the teeth will be
in parallel lines, because the angle at which the file
is held to the teeth is likely to be slightly varied in

Wil

COOK’S SAW FILING ATTACHMENT.

different portions of the work. This invention affords
a means of overcoming such difficulty by providing an
attachment, to be connected with the file point, carry-
ing a graduated plate having a gravity pointer. The
graduated plate is bent slightly backward, so that its
index is always in plain sight of the operator, and, at
whatever angle it is desired to sharpen the teeth, the
pointer indicates the corresponding inclination at
which the file is held, and the workman has
only to follow this guide to be sure that the
cutting edges of the saw teeth .will all be filed
to the same angle. A thumb piece just back
of the graduated plate affords a means of hold-
ing and bearing on the end of the file, which
greatly facilitates the labor, and cannot fail to
be highly appreciated by all who have much
of such work to do.

For further information relative to this in-
vention, address Mr. Paul D. Reed, P.O. Box
1507, New York City.

_———re——
IMPROVED MORTAR ATTACHMENTS,

Those who in the chemist’s or druggist’s
laboratory have had to pulverize substances in
glass, Wedgwood, porcelain, or iron mortars,
recognize very foreibly the defects of the imple-
ment. In the use of the porcelain, glass, or
Wedgwood mortar, where rubbing friction is
mostly employed, or in that of the metallic
mortar, where percussion is the triturating
foree, the shifting about of the vessel is a con-
stant annoyance. So much so is this the case
that sometimes two operators work at the
one instrument, one holding the mortar and the
other working the pestle, the positions being at inter-
vals reversed. These troubles are disposed of by the
very ingenious arrangements patented by Mr. E. G.
Purdy, of Ballston Spa, N. Y. They are illustrated in
the cuts accompanying this article. If a porcelain,
glass, or Wedgwood mortar is to be used, it is provided
withlugs or projections near its base. To the table,
by screws, an annular frame is secured, that forms a
socket for the lower part of the mortar. In the upper
surface of the frame or socket recesses are formed that

PURDY’S MORTAR ATTACHMENTS,
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correspond to the lugs upon the body of the vessel. |two inches for screws, with which the case is secured
Dropped into this receptacle, the mortar cannot shift|to the keel or keelson, a strip of soft rubber pack-

about, and cannot rotate or twist on its vertical axis.

ing rendering the joint water-tight. Inside the box,

The operations of pulverization can be conducted with |on a loose sleeve, are swung five blades, the lower
far greater rapidity and comnfort than when the mortar | one double and hollow, closed front and bottom, and

has to be embraced by one arm, or at the least
held by one hand of the operator. For the
metallic mortar a similar socket is provided.
This is made in segments that are fastened
together by bolts passing through lugs. The
segments are secured to the table by bolts
with thumb nut, working in a strip of iron
provided with a slot, the strip of iron being
screwed to the counter, table, or other support.
The mortar is provided with lugs fitting into
notches in each segment. As these notches
weaken the segments, the holding-down ears,
through which the bolts already alluded to
pass, are placed opposite to the notches, so
as to actasa re-enforcement. The circle of seg-
ments can be screwed up so as to embrace the
bottom of the mortar with great rigidity, and
the socket thus constituted affords an admira-
ble basis to resist the shocks of the pestle. The
lugs upon the mortar prevent it effectually
from turning. The adjustable socket will
operate with glass, Wedgwood, or porcelain
mortars equally as well as with iron or metallic
mortars, and the ‘‘annular frame” is likewise
adapted for iron or metallic mortars, as well
as for glass, porcelain, or Wedgwood, and vice versa.

[ Doot. € thowo - dowiees ia tha amhjoat of o copwrwbo]

patent.
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AN IMPROVED CULTIVATOR.

A cultivator which provides for the employment of a
good many plow shovels, and in which the distance
between the plows may be regulated or adjusted at
will by very simple means, is illustrated herewith, and
has been patented by Mr. James M. Sutton, of Bryan,

Brazos County, Texas. The front bar of the triangular

“\\\“ f

SUTTON’S CULTIVATOR.

frame of the cultivator has at each end several vertical
aperturgs, through which and aligned apertures in
plates on the front ends of theside bars are passed
bolts, thus extending or diminishing the distance apart
of the end plow standards. Each of the side barsis
also provided with vertical apertures for the insertion
of additional plow shovels. When it is desired to use
the machine merely to lay off the rows for sowing, all
the plows except those attached to the front standards
are removed, and a wheel or roller is attached to the
rear end of the machine, of which Fig. 3
gives a detailed section, showing the attach-
ment of the braces to support the handle
bar, Fig. 2 showing the forward end of one
of the side bars. With this cultivator, the
plows may be easily adjusted to plow close
to or far from the rows, as desired.. No
singletree is required, but the draught
animal may be hitched to hooks in clevises
that are connected to the ends of the front
bar, this also making the cultivator very
easy to lift around when' plowing, as most
of the weight will be on the draught animal.

A FOLDING CENTER BOARD FOR SMALL
BOATS, .

A center board which can be readily fixed
in the bottom of a boat, folds into a very
small space, and can be easily manipulated,
is shown in the aceompanying illustration,
and has been patented by Mr. Thomas R.
Brough, of Gananoque, Ont., Canada.. The
casing is of galvanized iron, 27 inches long,
‘4 inches high, and % inch thick, with a

flange around the base perforated every
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BROUGH’S CENTER BOARD FOR VESSELS,

partially at the rear. When the board is extended, thig
hultu T bludo —and when closed incases
them, discharging any floating dirt through the open-
ing in the rear. Through an upward extension of the
casing passes a rock shaft, with a central squared por-
tion, to which is fitted a forked arm extending down
in the case. The blades, swinging on a common pivot,
have slots through which passes a roller carried by the
forked armn, the slots varying in their angle of inclina:
tion in such way that the blades are opened out like a
fan, or folded, by turning the rock shaft which oper:
ates the forked arm, the slots being so made
that when the board is fully returned to place
it will be locked there, as the roller has passed
over a center. A specially devised wrench for
operating this rock shaft is shown in Fig. 1. It~
is about 18 inches long, with a cog wheel hav-
ing a square in the center to fit on the shaft,
and a double pointed pawl pivoted in the rear
to engage at the operator’s will with either
point, whereby the board can be expanded or
contracted by a very slight motion of the-
wrench. When sailing with the board ex--
tended, if any obstruction is encountered, the
board will close into the case without motion
being imparted to the wrench, which will act
as a stop to prevent the board from dropping
more than half way, but nothing more, except
in the hands of the operator. Quite a number
of these center boards have already been for
some months in use, and their convenience
and efficiency are highly spoken of. i

A SIMPLE AND INEXPENSIVE HAT HOOK.

A quickly applied and neat little attach-
ment by which hats may be readily suspended
from the back of a chair or other support is
shown in the accompanying illustration, and has been
patented by Dr. Augustus H. R. Guiley, of No. 413 Cen-
ter Street, South Easton, Pa. The device consists of a
hook of brass wire, which may also be readily made into
a loop by catching its open end into a smaller loop, the
latter being attached to a ribbon or cord, which hason
its other end a little piece of wire bent in the form of a
staple, for conve-
niently attaching it
to the hat. Thislittle
wire staple is passed
between the hat
body and the sweat
band, and the two
side parts of the
staple are then bent
outward, so as to lie
next the stitching
which connects the
sweat band to the
hat body. It isthus
concealed from view,
and where it cannot
hurt the head of the
wearer. In adapting
the device to ladies’
hats the crown lin-
ing may serve to
place the hook be-
hind instead of the sweat band, or a piece of ribbon
sewed to the hat to form a slip: ket for the hook.

_—e—err— .

FACE POWDER.—Wheat starch 12 1b., powdered orris
21b. Mix together, and add attar of lemons ¢ ounce,
attar of bergamont and cloves each 2 drachms.

GUILEY’S HAT HOOK.
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AN IMPROVED CANOPY-SUPPORTING FRAME.,

A cheap and durable frame for supporting canopies,
mosquito netting, ete., and which may also be used for
shelter tents and awnings, is shown in theé accompany-
ing illustration, and has been patented by Messrs.
Andrew F. Tracy and James Winchell, of 405 Grand
Avenue, New Haven, Conn. To the end standards

1

TEACY AND WPNCHELL'S CANOTY RS 1
are pivotally connected folding arms, these aris hav-
ing end straps to adapt them to fold together, as shown |
in Fig. 2, and the upper ends of the standards and of
the folding arms are recessed to receive a ridge pole
and longitudinal strips, connected together by tapes
or straps, and this frame, extended as shown in the il-
lustration, is in position to support the netting. The
frame may be readily taken apart for snug stowage, or
the arms upon one side may be folded up when it is
desired to make or dress the bed. For use as a shelter
tent or field awning the lower ends of the posts or end
standards should be sharpened, that they may be easily
driven into the ground.

<

AN IMPROVED FINDER FOR PHOTOGRAPHIC CAMERAS,

The wonderful advance in the sensitiveness of the
photographie film, now so generally furnished in what
is known as the gelatine dry plate, has caused the art
and practice of instantaneous exposure to be largely

followed. For its more successful-practice a new auxi- |’

liary, termed a finder, is found to be very convenient.
The camera having been directed so that the passing
object shall traverse its field, the finder is placed upon
or affixed to the instrument so that its field is in regis-
ter with that of the camera. The ground glass of the

camerais then removed and the plate holder with plate |

inserted and the slide of holder withdrawn. Of course
there can be no further vision through camera. In
this finder, however, all is seen, and that, too, exactly
as present in camera on the uncovering of lens ; and as
the position of the moving body becomes that which is
wanted, exposure is made with a certainty of like po-
sition on camera plate.

Among the qualities desirable in a finder, aside from
‘its correctness, are, first, that it be of such dimensions
that the size of field is sufficiently large for easy obser-
vation ; second, that for convenience of carriage it is
no larger than necessary. The form used, when the

HIGGINS - FINDER FOR PHOTOGRAPHIC CAMERAS.

camera is stationary or tripod, is that in which the
screen of the finder §8 in the same plane with that of
the carnera, viz., perpendicular or upright. !

Where the camera is held in the hand, or on the lap,
or utider theé arm, as for the so-called detective, and
otheér rapid exposures, it is needful that the screen of |
the finder should be in a horizontal plane at a right

/| thrown upward upon it, by a mirror or other reflecting

surface or prism. Such arrangement enables the ope-
rator to look down conveniently upon it, and the de-
lineation, moreover, is now seen non-reversed. In the
finder we illustrate we have one that is practical and
serviceable. It has been patented by Drv. J. J. Higgins,
of New York City. Its size, while fully sufficient, is
such that it can be placed inside the camera when
closed, or carried in the pocket.

AN IMPROVED ADJUSTABLE BOOK HOLDER.

A book holder, designed to accommodate books of
varying dimensions, and to hold them to suit various
positions of the reader, and which, when not in use,
can be folded up into small compass, is shown in the
accompanying illustration, and has been patented by
Mr. Peter A. Drake, of Shell Lake, Wis. The U-shaped
base clamp is provided with tubular sockets whereby
the main holding rod is held upright from either a ver-
tical or horizontal support, each of the sockets having
catches, allowing the rod to be turned when desired.
This rod is mainly tubular, and in it is mounted
a square ratchet bar, forming an extensible post,
which can be adjusted and held at any length by
means of a pawl. On the upper end of this ratchet
bar is an elbow adapted to receive a tubular rod, with-
in which is a square sliding rod, connected with the
outer end of which is the folding skeleton frame of a
book rack. Connected with the frame are attachments
to hold the leaves open in place, or which may be sim-
Paltanocancly aperated o pormit tha tarning of —a loafy
the attachments being easily adjustable independently
of each other to suit the opposite parts of the book

DRAKE’S ADJUSTABLE BOOK HOLDER.

when open. In our illustration, Fig. 2 is a sectional
view of the book rack with a book held open, and Fig. 3
shows the adjusting device for preventing the arm sup-
ported by the main holding rod from turning. With
this holder a book can be securely held to suit the con-
venience of the reader in almost any situation, 2ven
when lying in a recumbent position.

GO
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The Panama Canal.

The project of damming up the Chagres with
26,000,000 cubic meters of earthwork, accompanied by
a culvert large enough to admit the issue of a stream
gauging 400 cubic meters per second, and needing for
its course a cutting nearly as wide and deep as that
required for navigation, depends, among other things,
for its accomplishment on the forebearance of earth-
quakes. One tremor of the ground would bring down
the whole mighty structure. Altogether, M. De Lesseps
and his shareholders are in a terribly awkward plight.
They cannot very well -abandon woirks which have
cost over fifty millions of money, and yet they cannot
with prudence go forward. They have two alterna-
tives, and only two, before them. One of them is to
sell the whole thing for, say, twenty millions to the
Americans—who are quite willing to buy the concern—
and the other is to suspend M. De Lesseps, and to put
in somebody who will personally superintend the
works. Who that somebody ought to be we have, we

confess, no idea.— British Trade Journal.
—_— .t —

To restore faded ink on parchment, ete., the Bod-
leian’ Library, at Oxford, bas long employed hydrosul-
phide of amronia, a solution of which is spread in a
thin layer over the writing, by means of a camel’s hair

angle to that of the camera, and that the view be

pencil.
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AN IMPROVED AXLE GAUGE,

A gauge which will answer the requirements of a
great variety of work in axle setting, and in which the
number of adjustments is reduced to a minimum, is
shown in the accompanying illustration. A ¢ dish”
rule, graduated in parallel lines an eighth of an inch
apart, is attached to the main bar, and the ‘ spoke”
rule is graduated in inches and fractions thereof. On
the spoke rule is a notch, or mark, to which, when
adjusted, the pointer must point. Near by is an over-
sprung plate, on which is a center or normal line, also
a left and right gather mark, to one of which a
brass pin on pointer must point when setting for
‘‘gather.” The automatic head throws out the ques-

MoQUARRY'S AXLE GAUGE.

tions of size and taper altogether, and actuates the
pointer merely by the weight of the gauge. Only two
measurements are required to set for ‘‘ plumb spoke,”
namely, length of gpoke and amount of ‘‘ dish.”
axres wnose central portions are arclfed up or 'jogge[aJ
down, forward or backward, can Ke readily set with
this gauge, with a saving of line and avoidance of
error, if the workman follos the very simple direc-
tions.

This invention has'been patented in the United
States and Canada by Mr. H MecQuarry, Allandale,

rOntario, Canada.

et r—
Orson §, Fowler.

On Thursday, August 18, after a short illness, the
well-known advocate of and lecturer and writer on .
phrenology died at his home near Sharon Springs,
N.Y. He was born in Cohocton, Steuben County,
N. Y., on October 11, 1809. He worked his way through
Amherst College. There he was a classmate with
Henry Ward Beecher, and it is said that a book given
him by the great preacher turned his attention to
phrenology, in which he was destined to. do his life-
work. In 1838 he started the Phrenological Journal.
In 1843 the deceased, who had been associated in busi-
ness with his brother and Dr. Nathan Allen, of Lowell,
Mass., added to the firm Mr. Samuel R. Wells. The
firm name now became Fowler & Wells, which still
flourishes. It has acquired great fame for the publica- -
tion of phrenological literature. In 1865 Mr. Fowler
left the firm and entered the lecture field, and traveled
all-over the country descanting on his theme. "He was
one of the notabilities of - the city, and the author of a
number of books on phrenology and allied subjects.

<O
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AN IMPROVED MOP ATTACHMENT.

A simple and readily applied mop attachment has
been invented by Mr. Calef Mansbarger, of Albany,
N. Y., and is shown in the accompanying illustration,
a patent for the device having recently been allowed.
The body of the attachment is preferably constructed
of a single piece of wire, bent at the upper end to form
a coil adapted to be slid over the mop handle. The
attachment, thus encircling the mop handle, detach-
ably engages its head and clamps the free end of a

MANSBARGER'S MOP ATTACHMENT.

cloth held in the mop head, whereby the cloth may be
wrung while held in a flexible horizontal position, or
drawn up over the mop head parallel with the handle.
The cloth may also be drawn tightly over the mop head
to facilitate cleaning in corners, one of the figures show-
ing the mop with the attachment ready for ordinary
use, and the other while the water is being wrung out
without applying the hands to the cloth.
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A GREAT BRONZE CASTING.

. (Continued from first page.)
plugs in position, to fill it with'melted bronze, and by
withdrawing the plugs to allow the metal to run down
through the gates into the space between mould and
core.

This plan was carried out. The flask, lined with
clay, was lowered upon the mould. Its lining, before
the casting took place, was heated by a charcoal fire
to avoid chilling the metal. Then, when the plugs were
solidly in place and all seemed ready, the reverberatory
furnace was tapped and the melted bronze allowed to
run into the reservoir. Three crucibles full of addi-
tional metal were added to the bath. These were plum-
bago or graphite crucibles, holding nearly four hun-
dred pounds apiece. This gave a total of six thousand
pounds of the finest bronze. The plugs were then
withdrawn, and in seventeen seconds the white hot
bronze had disappeared in the recesses of the mould.
The entire operation of filling the reservoir and casting
only occupied fifteen minutes. On that short period
the success of the four months of labor depended.

For over ten days the casting was left undisturbed,
so as to cool perfectly. It was then withdrawn from the
pit, and cleaned with scratch brushes and washed over
with ammonia. The horns were dropped into their
sockets and screwed fast. The seam marking their
junction with the head was calked or hammered, so
as to be imperceptible, and the head was ready for its
destination.

W IIEn TU TS TR Iroorod bhrot mrotree fuapontand picacs |
‘" are cast on the sam& Plan, as modifications are continu-
ally required to me@ﬁ-@e exigencies of the different
shapes, the skill required to fill the profession of a
bronze founder can be realized. It is said that the prac-
tice of fifteen years is needed to'{rain a man so that he
can execute all kinds of work. A failure isirreparable.

Swmall holes can be filled, but if any large part fails in],

casting, the work must be begun again:_This Wagirates
the responsibility involved in casting so large a piece.
When cleaned it represents svine four thousand pounds
of metal, an excess of two thousand having beén pro-
vided in the bath. In building and bracing the mould,
and in all the appurtenances of the casting, metal,
mould, ete., about sixty thousand pounds
of material were used.

The casting was executed at the Favy
Foundry, Forsyth Street, New York, on
August 9, 1837.

—_—,r

The American Institute of Christian
Philosophy.

This society, which has just held its
sixth anniversary and its tenth summer
school of science and philosophy, should
be better understood and appreciated by
the public. The Institute was originated
by a number of prominent American sci-
entists at the suggestion of the Earl of
Shaftesbury. It is designed to accom-
plish in this country results analogous to
those achieved abroad by the Victoria
Institute of Great Britain. Its president,
from the first, has been Rev. Charles F.
Deems, D.D., the accomplished pastor of
the Church of the Strangers, in New York
City. Among its vice-presidents may be
named Bishop Bedell, ex-president Noah
Porter, of Yale University, Hon. T. F. Bayard,
Rev. Joseph Cook, of Boston, Professor Alexan-
der Winchell, of Ann Arbor, and other men of
mark. The secretary is the noted botanist, Professor
C. M. Davis, of Bloomfield, N.J., and the treasurer is
Williamm Harmon Brown, of New York City. The gift
of fifty dollars makes the donor a member for life;
while annual members pay but five dollars a year for
the privileges of the Institute, namely, the use of the
library, tickets to thelectures given under its auspices,
and copies of all official publications. The eutire imem-
bership at present is exactly 484, including members
from the United States and Canada, representing all
of the various branches of scientific investigation, all of
the learned professions, and every phase of religious
belief.

The Institute must not be regarded as in any sense
sectarian or exclusive ; noris it a school of theology.
On the contrary, theological discussions are expressly
interdicted as foreign to the legitimate aims of the
society. These aims, as set forth in the constitution,
are as follows: To promote the full' and impartial in-
vestigation of all scientific or philosophkical questions,
especially in their relation to religion ; the association
of men of science, in order.to consider the mutual
relation of the several branches into which science is
divided ; the examination of seeming contradictions
and conflicting hypotheses, with reference to final
causes and the fundamental principles of philosophy
and of faith ; and finally, the publication of lectures
and addresses for the promotion of scientific and re-
ligious culture. This latter work is done by means of
*Christian’ Thought,” a bi-monthly magazine pub-
lished in New York City. ) -

Monthly meetings of the Institute are held in this
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city. The annual meetings and the summer sehools
of science and philosophy are usually held at some
place of summer resort. This year the place of meet-
ing was at Key East, near Ocean Grove, N. J. An
invitation has been received to meet next year at
Round Lake, N. Y. The interest taken by those who
attend these meetings it deep and earnest, although
there is not as large an attendance as might be in-
ferred from the long list of members.

The following papers were read and discussed during-

the summer session of 1887, from August 17 to25:
“ Certain Aspects of Modern Skepticism,” by  Lyman
Abbott, of New York; ‘‘History, a Demonstration
under the Moral Law,” by James F. Riggs, of Bergen
Point, N. J.; ‘‘Paul’s Psychology,” by Isaac F. Hop-
kins, president of Emory College, Oxford, Ga. ; *‘ Phy-
sical Theories of the Mind,” by J. T. Bixbee, of Yon-
kers, N. Y. ; *“ Bishop Berkeley’s Philosophy,” by C. F.
Deems, of New York; ‘ Subterranean Scenery,” by
H. C. Hovey, of Bridgeport, Conn. ; ‘‘ History and
Philosophy o1 Sanday Legislation,” by A. H. Lewis,
of Plainfield, N. J. ; ‘‘ Some Aspects of Theistic Logic,”
by Professor A. T. Ormond, of Princeton, N. J.;
‘* Christian Evolutionism and its Influence on Religious
Thought,” by Professor D. S. Martin, of New York;

BRONZE BUFFALO HEAD FOR UNION PACIFIC BRIDGE AT OMAHA.

and the closing address by Thomas Hill, ex-president
of Harvard University, was on ‘‘The Absolute, a
Person.”

The custom is to devote an hour to the free criticism
of each paper, to which the author has the privilege of
reply. A glanceat this year’s programme suggests the
question if philosophy does not crowd out the more
practical sciences, and also if, as an American institute,
there ought not to be more papers from other places
than New York and New Jersey. But these defects,
if they are so considered, can easily be remedied. The
general aim and scope of the society are manifestly
wholesome, and the organization is worthy of appre-
ciation and encouragement.

B
The Sprinkler in Theaters,

A practical demonstration of fire extinction in a
theater was given recently in the new one which is
being built in London for Edward Terry. In this
theater special precautions are being introduced, in
order to guard against the spread of fire should
an outbreak occur. Each part of the house has
two exits, and the whole, including the roof, is con-
structed of concrete. and iron, no wood being used in
the auditorium except for the doors and windows.
The woodwork before and behind the curtain will be
coated with Sir Seymour Blane's fireproof paint.- The
fire-extinguishing arrangements consist of a complete
system of hydrants, placed in the best positions both
before and behind the scenes, while the whole of the
stage and flies, both above and below, is commanded
by a system of overhead sprinklers, governed by
valves at the stage door and capable of immediate use.

water being at about ninety pounds pressure. At the
recent experiments a large fire was made on the mid-
dle of the stage, that being the least likely point at
which a fire would occur. The flames rose some twenty-
five feet high, when the signal was given to the tireman
at the stage door, who instantly opened the valves and
admitted water to the sprinklers. The result was
that the fire was quickly extinguished, the sprink-
lers being set at an angle which commands the
whole of the stage as well as the flies. There will be
forty-five sprinklers in all, and thus, while the audi-
torium is fireproof, it was shown that the stage and
flies could be deluged with a perfect cloud of water at
few moments’ notice. The exhibition was witnessed by
various notable persons and by Captain Shaw of the
London Fire Brigade. It will be observed, says Fire
and Water, that the device is simply the application
to a theater of the automatic sprinklers so well known
in this country. We have often wondered why they
were not adopted in theaters, hotels, and other places
where crowds of persons assemble, for they would cer-
tainly give confidence to all who knew of their pres-
ence, and in an emergency many lives might be saved
at the cost of merely a severe drenching. An unex-
pected shower bath would certainly be preferable to
roasting alive in a burning building.

[In the above case, we observe the sprinklers are not
automatic, but it would be better if they were. We
think the timne has comme when laws should be passed
requiring all owners of tenement, manufacturing, and
mercantilo buildings to. put. in. the-ante-
wmatic sprinklers.
the taxes on such buildings be increased.]
oo
Origin of the Letter X in Mathematics,

The letter «, used to designate the un-
known in equations, has been explained
as a modification of the letter s used by.
the Arabs; but Government Engineer Rit-
ter, in a note to La Nature, shows that
such is not the case. 'He says:

**In writing the as yet unpublished
biography of the immortal inventor of
modern algebra, Francois Viete, Maitre
des Requétes of the King’s Palace, Coun-
selor of State, and personal friend of
Henri IV., and in translating his mathe-
matical works, I have necessarily had to
extend my researches in algebra. 1 am,
therefore, able to explain to your readers
the origin of the letter  in equations.
Ancient, algebra, before Francois Viete
CAprSunrind of Diophantus, Aljebr wdh-
mukdbalah of the Arabs, Ars magna of
Cardan, and Ars ret or Ars cossica of the
Italians), was reduced to the solution of
numerical equations. In Diophantus, the
unknown (‘aptSuo0S, ‘number’) is repre-
sented by the letter s" with the numeral
index (‘). In the Arabian authors that I
have been able to consult, the calcula-
tions are always written in all letters,
and the unknown is designated by an’
Arabic word that has been translated as
res, cosa. the ‘thing.” And, says the
learned Dr. Nesselmann, the Arabs are
so consistent in the application of this
rhetorical method that they do not once
employ a numeral sign in their texts.

** Francois Viete, in his introduction to arithmetic by
symbols, substituted the literal for the numerical equa-
tion, and he thus succeeded 'in establishing modern
algebra and in discovering the relations that exist be-
tween the given and the unknown in equations of dif-
ferent degrees. He represented the former by the capi-
tal consonants of the Latin alphabet (B, C, D, ete.),
and the latter by the first sinall letters of the alphabet
(a, b, ¢, etc.) Later on, Descartes changed this nota-
tion, and designated the known quantities by the first
small letters of the alphabet (a, b, ¢, ete.), and the un-
known by the last (x, v, 2). As in France, es-
pecially, the history of mathematics is not much
known, it will certainly be for the first time that most
of the readers of La Nature will read the name of one
of the greatest geniuses that have rendered our country
illustrious, and whose place is in the same rank with
that assigned by posterity to Archimedes, Descartes,
and Newton.”

In defeull of this, 1+

4B

An Exhibition of Postage Stamps.

An international exhibition of postage stamps is now
in progress at Anvers, says a foreign exchange. One
exhibitor, a Mr. De Beer, has alone sent thither a
million stamps. Among the varieties to be seen at the
exhibition is the oldest postage stamp in existence, be-
longing to the 18th century, and a- postal card that
made the tour of the world in ¢ days. The latter
belongs to a Haarlem - schoolmaster, who would not
part with it at any price. '

It seems thsat there are no less than 600,000 postage
stamp collectors in the world, 875,000 of whom. are

The sprinklers are fixed on pipes which are in direct | Aimericans, 200,000 are Europeans, and 25,000 belong ta

communication with the water company’s mains, the '
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other parts of the world.
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THE FLOATING BALANCE.
T. 0’'CONOR SLOANE, PH.D.

An interesting example of the laws of the equilibrium
of floating bodies combined with a well-known illus-
tration of the specific gravity of gases is afforded by
the apparatus illustrated in the cut. Itisessentially a
balance in which the ordinary fulcrum is suppressed
and replaced by a floating cylinder. As the resistance
offered by water to the slow movement through it of a
floating body is almost nothing, it follows that a very
sensitive balance may be thus constructed. The ex-
periment in which it is represented as employed is the
weighing of carbonic acid gas. -

The balance beam is made of a thin strip of wood.
A piece of printer’s ‘‘ furniture,” used in setting up
pages, is a good material for this purpose. It is set
into a short pin, also of wood, which is driven into a
wooden cylinder. The latter should be an inch in dia-
meter and three or four inches long. The pin should
be inserted half way between the ends. Into the
cylinder directly opposite the pin a wood screw is in-
serted. A disk of lead is soldered to its head. This
acts as a handle by which to turn it, and also as ad-
ditional counterpoise. It is for the end of maintaining
a sensitive but at the same time stable equilibrium
that the weighted screw is used.

At each end of the beam, hooks are arranged as
shown for attachment of the pans or other receptacles.
They are made of iron or brass wire; and are firmly
secured to the beam. They are carried downward so
as to bring them in line with a point

For the weights, a scale pan of mica
may be used. If carbonic acid or nitrous
oxide gas is to be weighed, a light paper
box, three or four inches on each edge,
takes the place of a second pan. Thread
is used to suspend them.

A tin reservoir of the shape indicated
has a socket soldered to its bottom. By
this it is held on a standard as shown.
The upright piece should also pull out
of the base, so as to make the whole
portable. For weights or counterpoises,
little bits of wire, tin, and tinfoil may be
employed.

The cylinder is introduced into the
empty reservoir apd water is poured in
until the cylinder floats up near the level
of the upper edge. The entire surface of
the cylinder should be well moistened.
The balance now has to be brought into
equilibrium. This is done by hanging

COreatures We Breathe.

The supporter of the doctrine that the particulate
ingredients of the atmosphere are the chief cause of the
insalubrity of cities will find much to sustain his con-
tention in the brief but suggestive paper contributed
by Dr. Frankland to the current number of the Nine-
teenth Century. From the facts presented, the propo-
sition might easily be maintained that ‘‘a man carries
with himself the elements of his own destruction.”
Many arguments of a seemingly valid sort may be
educed from hygienic and antiseptic systems, calculated
to prove that a germless atmosphere would be far more
profitable to the majority of mankind than the atmo-
sphere with which we have at present to be contented ;
and this notwithstanding the somewhat contrary po-
sition which Dr. Frankland takes at the commence-
ment of his paper, for he thinks it would require but
little persuasion to convince most of us that air without
organisms would be undesirable indeed. He proceeds
to illustrate thisview by a reference to the great utility
and value of one micro-organism at least, the yeast
fungus, which is so widely and universally distributed,
and whose disappearance from the breathing medium
would cause us to ‘‘ forego those numerous, complex,
and much appreciated pleasures which are derived
from the consumption of aleohol in its various forms.”

For our own part, we believe there is already suf-
ficient evidence to warrant a belief that the presence of
micro-organisms in the respiratory flaid is very unde-
sirable ; while we confess at the same time that their

the pans in place, and by using weights
or the counterpoises we have mentioned.
When in equilibrium, it is examined as to
its stability. If it is sensitive to one-
seventh grain (10 milligrammes), it is good enough. If
not, the screw under the water must be screwed fur-
ther in.

By repeated trials the sensitiveness can be accurate-
ly adjusted. To allow the beam sufficient motion,
it is well to cut out two pieces on each side of
the !cylinder. As it is very important that it should
be rigid, these notches must not be made too deep.
When to be used in weighing a gas, the box is
carefully counterpoised, and the balance is made as
sensitive as possible. If now the box is filled with
carbonic acid or nitrous oxide gas, that end of the
balance immediately descends, although nothing is
visible.

Another form of the balance beam is shown lying at
the foot of the apparatus. For wooden beam and sup-
porting pin a bent wire is substituted of the form indi-
cated. By careful bending and sliding, the two pan-
hooks can be brought to the proper level, and the
experiment performed with quite as good satisfaction
as in the other form.

Carbonic acid gas may be made by pouring vinegar

upon baking soda. A pickle bottle or preserve jar
answers for the operation, and in a few seconds it can
be filled with the gas. By careful manipulation this
can be poured out like water into the box suspended on
the balance beam. Nitrous oxide, or laughing gas, is
made by heating nitrate of ammonia. A great deal of
water is evolved along with it. If to be used in the
experiment, it must be caught by displacement of air,
asit dissolves in water, thus precluding the use of the
hydraulie trough.
. Finally, a very ready source of carbonic acid gas is
suggested in the illustration. After a mineral or soda
water siphon has been exhausted of its liquid contents,
it still contains a considerable quantity of gas. By in-
clining the siphon to one side, so as to keep all water
away from the end of the glass tube, the gas may be
drawn off by opening the valve. The best plan isto
fill a pickle jar or other bottle from the siphon, and
thence to pour the gas into the countérpoised box, If
the siphon is used directly, the force of the escaping
gas will tend to agitate the balance unless the cock is
opened with extreme care. In all cases the experi-
menter must be on his guard, and allow no water to
enter the box.

THE FLOATING BALANCE.

exclusion would be practically impossible. Undoubt-
edly, many of the germs in the air we breathe are for
the most part harmless in their nature, though it is
probable that even the innocuous varieties may require
a slight expenditure of energy on the partof the human
organism to neutralize the effect of their activities, since
it is hardly likely that the act of destruction of a bac-
terium is unattended with the employment of some
kind of force, and we know that the active protoplasm
of living bodies is capable of destroying bacteria. In-
deed, the theory implied in these considerations may be
expanded.

We may conceive, for example, that deterioration of
health by a general weakening of the wholebody might
be the cause of many diseases, not so much by the

agency of the mere debility as by the circumstance that

the deterioration afforded the opportunity for the
growth and development of organisms which, under
the ordinary circumstances of good health, would have
been quickly destroyed by the inherent vitality of
sound tissues. The experiments of Pasteur and Tyn-
dall, and the observations of Miguel and Frankland,
bear abundant testimony to the existence of alaw which
may not be expressible in such definite terms as that
the number of microbes in the atmosphere varies in-
versely as the square of the distance from human habi-
tations, but- which, nevertheless, forcibly reminds one
of this physical law. Pasteur exposed twenty flasks
containing putrescible substance in the open country
of Arbois, and found that eight became turbid or con-
taminated with microbes. Of twenty exposed in the
lower heights of the Jura Mountains, only five became
affected, while of twenty others exposed at the Montan-
vert, close to the Mer de Glace, at a height of 6,000 feet,
only one flask developed microbes. Miguel, by obser-
vations made at Montsouris, in different seasons of the
year, has shown how the distribution of mierobes is de-
pendent on the surroundings.

Frankland, employing a more recent and more aceu-
rate method, has shown very clearly that the maximum
number of micro-organisms is to be found in the hot-
test months of the year. Thus, in a volume of air equal
to about two gallons (ten liters) collected on the top of
the Science and Art Department buildings at South
Kensington, at a height, therefore, of some 70 feet from
the ground, and so removed.trom any local disturbance
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of the air, he found that in August the number of
micro-organisms exceeded 100, while in January there
were but 5. There was a gradual rise in numbers from
May to August, after which the fall in number was
much more sudden. In the country the number of
atmospheric micro-organisms was very ~appreciably
smaller ; and the more remote the place of observation
is from houses, and from the frequented thoroughfares
of traffic, the dust of which is always rich in refuse or-
ganic matter, the freer does the air become from sus-
pended microbes. :

In reading Dr. Frankland’s paper one cannot but be
struck with the remarkable concomitant variation be-
tween the number of micro-organisms and the unwhole-
someness or wholesoineness of the places investigated.
Every medical man knows the value of mountain air
and of a sea voyage, and it is only in these places that
the atmosphere can be said to be free from miero-organ-
isms. The interiors of railway carriages are, as we all
know, apt to become foul, but Dr. Frankland’s estima-
tion that more than 3,000 organisms were found to be
falling on the square foot in one minute while the train
was passing half way between Cambridge and London,
one window of the compartment being shut and the
other only open four inches at the top, gives a mathe-
matical expression to the fact, which, if any were
wanted, is sufficient explanation of the fatigue of a
journey, without invoking the aid of the theory of
nerve vibration to account for the prostration which
many suffer after a prolonged ride in the train. In
: point of numbers, however, the atmo-

i ~where flail thrashinge
was in operation puts the railway com-
partment in the shade, for there were no
less than 8,000 organisms falling on the
square foot in one minute. The injurious
effect of theaters and crowded places of
amusement would find a sufficient expla-
nation in the yield of miecro-organisins,
without taking any account of the dim-
inution of oxygen or the increase of car-
bonic acid. At a conversazione at Bur-
lington House the number of organisms
reached 432 per ten liters of air.—Lancet.

A Sea Telephone.

A dispatch from Cincinnati, Ohio, says:
At Fernbank, ten miles from this city,
are the workshop and laboratory of Har-
vey B. Cox, a young electrician, who,
though known to but few here, is at-
tracting the attention of scientists and
electricians in this country and Europe
by his inventions, in which he is as pro-
lific and ingenious as Edison. His latest
device is a trumpet to be used for tele-
phoning at sea, on which he has been working for
some months. The invention is the outgrowth of his
discovery of the great distance an echoed or rever-
berated sound will carry and the discovery that speak-
ing trumpets, if made to give the same fundamental
note, would vibrate and produce the phenomenon
known in acoustics as *‘ sympathy.” With this trumpet,
conversation in an ordinary tone of voice was carried
on between persons four and a quarter miles apart.
People siting at their windows or on their porches a
mile away conversing in an ordinary tone could be
distinetly heard, and in a couple of instances they
were told the nature of their conversation and ad-
mitted that such had taken place. By listening to
the whistle of a train, and tracing it to and beyond
Fernbank to Lawrenceburg, Ind., it was found that
the instrument has a well-defined range of twenty-
six miles ; that is, a loud sound like a locomotive
whistle or the rumbling of a train can be distinctly
heard at a distance of thirteen miles in every direction.
Conversation was readily carried on between two
gentlemen on high hills on opposite sides of the
Ohio River, about four €nd one-half miles apart. Tests
made on the water showed that the trumpet was even
more available than on land. The instrument will be
patented as soon as perfected. A name has not yet
been chosren for it. Mr. Cox has a great many other
curious and valuable devices, both electrical and me-
chanical, but none as curious as his sea telephone.

———t i —
Carbonic Acid Gas as a Fire Extinguisher.

The fiery, untamed soda-water tank, which has
chiefly distinguished itself since the advent of hot
weather this year by bursting and killing or maiming
itsattendants, hasmade anew departure, says Fire and
Water, and now appears in the role of a most efficient
extinguisher of fire. Some days ago at Louisville, Ky.,
a boy carried alighted candle into the cellar of a drug
store, and in some unexplained way set fire to a vessel
full of varnish, which blazed up through a grating
in front of the building as high as the second floor.
Before, however, the flames could gain headway in
the building, the heat had melted the lead pipe con-
nected with the newly charged soda fountain, and the
flames were instantly extinguished,
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THE ‘FIRE APPARATUS OF PARIS,

When a house takes fire, it frequently happens that
the exits that would permit of the surprised inhabit-
ants” escape are rendered inaccessible by smoke or fire.
‘We then, as in the case of the burning of the Opera
Comique at Paris, see unfortunate persons making
frantic appeals from the high windows of the edifice,
while others, who have taken refuge on the roof, would
not fail to lose their lives were it not for life-saving
ladders. Thereare several
styles of these ladders. The
one most used in the regi-
ment of Paris firemen is
Bayley’s, and is the one
that is here illustrated.

This ladder is not only
designed for saving life,

mounting from one story to another through the win-
dows.—La Nature.

P o
40

The Portable Water Tower,
Among the modern devices brought into use for the
important purpose of conquering large fires is the mov-
able water tower. In construction it is simply an up-

right tube by means of which the streams from three
or four engines are united in one, carried to a consider-

but also for supporting the
hose when it becomes
necessary to throw water

into the upper parts of a
burning building.

In the saving of life the
ladder is used either as a
means of descent or mere-
ly to allow the firemen and
their apparatus to reach
the upper stories. The
height reached by thislad-
der is 88 feet, which about
corresponds to the eighth

_storv. When it is upr I%ht
and not extended it reaches
the third story.

The Bayley ladder,
which has been used for
several years by the Paris
fire department, is kept at
the engine house upon a
truck that is always ready

to have horses harnessed
to it and to start with its
men at the first signal.

The truck, which is a two-
horse one (Fig. 1), consists
of a foreand hind carriage,
a movable pole, four
wheels,two cheeks of wood,
a seat,and tworack brakes.
The ladder is maneuvered
through ropes and pulleys.
It is made of wood, and
consists of three sections,
which slide within one an-
other. Each section con-
sists of two uprights, each
strengthened internally by
an iron cable, and provided
with twenty-eight rounds,
twenty-seven of them of
wood and one of iron.
Each section is provided
with two iron cables, with
stretchers designed to pre-
vent flexion.

The first section is held
by two stretchers fixed to
the upper part on the one
hand and to the back of
the frame on the other.
Two rollers fixed at the
upper part of the third
section facilitate the slid-
ing of the end of the ladder
against the wall.

Theé sliding sections are.
maneuvered through win-
ches fixed to the extremi-
ties of a windlass. The
accessories kept in a box in
the truck comprise three
100 footropes forsteadying
the ladder during high
winds, a rope used in tilt-
ing the ladder, keys for
tightening nuts, etec.

The truck, with its lad-
der and its set of eleven
men, weighs 9,250 Ib. The

metropolis it. may be considered as.indispensable.
The water tower is a portable standpipe which, for

| convenience of carriage, is in four sections. The lower

section, fourteen feet and six inches long and nine
inches in diameter at the base, is fixed upon a heavy
iron platform mounted on a four-wheel carriage. This
section, when not in use, lies horizontally on a frame-
work, and in that position looks like a long mounted
cannon. Two other sections of the pipe, twelve and

nineteen feet respectively,

are carried in racks at the
side of the platform. These
gradually diminish in size,
and the fourth section is a
pipe in immediate connec-
tion with the nozzle. The
sectionsare joined together
by large couplings similar
to hose couplings. The
entire length is fifty feet.
‘When less than this is re-
quired, but a part of the
sections are mounted. The
nozzles in use are six in
number, and range from
12 to 2% inches, the 13/
being that most frequently
in service.

‘When the tower is to be
used, on a special call or
third alarm, it is placed in

- -—fronbtof tho-baming bulld= -
ing, and on account of the
exposure to danger in that
position, the horses are
immediately removed. The
platform is made level by
jackscrews. The sections
are firmly put together.
An elevation of thirty feet
is secured by coupling the
twelve-foot section to the
lower one, and this is suffi-
cient when the building is

not more than fifty feet in

height. When the situa-
tion so requires, the entire
length of all the sections is
brought into use. The noz-
zle having been screwed
on, and the swivel guy
ropes adjusted, the tower
israised with a hand wheel,
and made secure in a per-
pendicular position. All
this is done in about fifteen
minutes. The water con-
nection is then made. To
the four inlets in the suec-
tion pipe can be attached
the discharge pipes of
four different engines, al-
though generally but three
are used. The water from
the several engines is con-
centrated into one volume
in the tower, and forced
in a solid, rushing stream
into the center of the fire.
Through the mechanism
employed, the nozzle is
under perfect and easy
management. The stream
of water can be thrown
into any part of the build-
ing, and places are thus
reached to which access
would otherwise be im-
possible. By means of the
swivel pipe attachment,
invented by Assistant
Chief Bonner, of New
York, the. power is dou-
bled. The water tower
works well for all heights
up to 75 feet. When build-
ings exceed this height, the
fire department sees good
reasons for ionsisting that

truck ‘alone weighs 4,488
1b., and the ladder 3,070.
The ladder is maneuver-
ed by a sergeant, a cor-
poral, and eight firemen.
Fig. 2 represents the ladder standing upright, ‘and
Fig. 3 shows it drawn out to its full length.
Among the other Tadders that are most used by the

one, which is of rolled and hammeéred iron, and the
Lieb otie; which ' is ‘in four séctions.
these large ladders, we may mention the ordinary hook
one, whlch is provided with:but a dozen rounds, which
is ma.neuvgred by ‘hand, and which can kg used for

Fig.2—THE LADDER UPRIGHT.

| the very focus of the flames.
| New York Fire Department about nine years.
Paris _ﬁre department we may cite the Shand-Mason:

In addition to

PARISIAN FIRE LADDERS.

able height, and poured in a miniature deluge upon
It has been in use in the
_ Its in-
ventor, Abner Greenleaf, of Baltimore, had spent
many years previously in perfecting his plan. The ma-
chine has now passed beyond the stage of experiment,
and its value as an auxiliary force in the conflict with
fires in great warehouses has, in the estimation of all,
become fully established. For the needs of the
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Fig. 3.—THE LADDER EXTENDED.

the upper storiesshould be
made absolutely fire proof.

The Insurance Critic
says: For the materials
embodied in this account
of a useful and valuable invention for extinguishing
large fires, acknowledgment is due to the Fireman's
Herald of New York, which adds the further informa-

.tion that the New York Fire Department has three -

water towers, two of which are in active service while
the other iz kept as a reserve. On a corner building
two towers are sometimes used. JIllustrations of this
invention were published in the SCIENTIFIC AMEB.I-
CAN of August 9, 1884,



SEPTEMBER 3, 1887. ]

Srientific Jmevican,

151

AN ALLEGED PERPETUAL MOTION,

Perpetual motion is, to many inventors, what the
* wilt o’ the wisp” is to the traveler. It is always in
sight, but never quite within reach. One of the favor-
ite schemes for securing - the desired end involves the
use of permanent wmagnets, and the only immpediment
to the realization of a machine for creating power is
an insulator of magnetism. With inventors of this
class of machines it has always been a great ** if ;” but
now, if we are to believe certain reports, the great ‘‘if ”
has been annihilated, and the force of permanent
magnets has been rendered available by the discovery
of an insulator of magnetism, which, as we are
told, consists of ‘‘chemical and mineral sub-
stances,” but regarding the nature of these
substances we are uninformed.

‘We have secured a picture of the machine, in
which an insulating septum of the ¢ sub-
stances” is employed to cut off the attraction
of a permanent magnet, and thus secure the
rotation of a wheel arranged within the field of
force of a permanent magnet. - This machine is
the invention of Mr. H. 8. Pullinan, of Rock-
ville, Conn., who has exhibited it in the city of
Hartford to crowds who have been enabled to
witness the wonderful performances of the
mwachine at the expense of ten cents per head.

The simple fact of the machine being exhibit-
ed under such circumstances would seem to
cast a shadow on its genuineness, for, if it is
really a power-creating machine, the inventor
might real{ze ININIONS TTUM Patets for hés-sm-
vention where he receives only mills in the
dime show business ; however, the machine has
the credit of moving apparently by power
created within itself. It has been seen in
motion by Mr. W. H. Goldsmith, city editor of
the Hartford 1%mes, to whom we are indebted
for several points in regard to it; and Prof.
Luther, of Trinity College, was promised the
opportunity of testing the machine, but the
inventor, with his machine, like the Arab,
‘‘folded his tent, and as silently stole away.”

The_machine is a wonderfully solid-looking
affair for the amount of power produced by it,
the thickness of the base and the diameter of
the columns supporting the main wheel being
apparently altogether out of proportion to the
other parts. To an incredulous person these
features might be suggestive of a spring motor
contained in the base, and mechanism for conveying
the power from the base through one of the columns to
the motor wheel ; and, further, one of the most salient
features of the apparent deception is the legend upon
the base, which is also suggestive of hidden parts.

To the base are secured two standards provided with
centers, upon which are mounted the main shaft of the
machine, carrying the motor wheel, A. The wheel is
made of sheet iron, with teeth formed in its periphery,
and bent alternately in opposite directions. Upon the
shaft are also mounted a star wheel and a propeller
wheel. The star wheel is arranged to tilt a lever,
which carries at its extremity a plate, B, of brass
coated with the ‘‘ chemical and mineral substances”
which make it an insulator of magnetism. The perma-
nent magnet is supported by a U-shaped bar, with its
poles near the wheel, A, and opposite the path of the
insulating plate, B. The propeller wheel, turning in a
cup of water, serves to equalize the motion, and thus
prevent the machine from running away with itself
and committing self-destruction.

We have never seen, nor have we before heard, of an
insulator of imagnetism, but, sup-
posing it to be an entity, the ma-
chine illustrated seems to be poorly
adapted for its application.

‘When one of the projections of
the motor wheel approaches the
horseshoe magnet, the insulating
plate, B, is pushed up between the
magnet and the wheel by the action
of the star wheel, and as soon asthe
projection passes the magnet, the
lever slips off from one of the
points of the star wheel, allowing
the insalator to drop, when the
‘magnet will attract the next pro-
jection in order, and when near the
magnet the insulator will be pushed
up as before, and again dropped
down, and thus the rotation of the
wheel, A, is supposed to continue
forever.

—_—pe e

IN breaking the ground in a place
near Kincardine, Ont., the other
day, a skeleton, which to all appear-
ance ig that of a wild boear, was
found: * -All thé bones, including
the tusks and teeth, were in splen-
did condition, though it is thought
they have been lying there for one
or two hundred years.

SPENCER FULLERTON BAIRD.*
BY MAROUS BENJAMIN.

The high rank among living naturalists so long held
by the distinguished secretary of the Smithsonian In-
stitution makes it eminently proper that he should re-
ceive a place in our gallery of American scientists, and
at present the time is most opportune, for within a few
days the news of his death has flashed through the
country.

Spencer F. Baird was born in Reading, Pa., on Feb-
ruary 3, 1823. He was sent, at the age of eleven, to a
Quaker boarding school in Port Deposit, Md., and a

year later to the Reading Grammar School, after which
he entered Dickinson College, Carlisle, Pa., where he
was graduated in 1840; o
For several years afterward he devoted his attention
to studies in general natural history, making long pe-
destrian excursions for the purpose of observing ani-
mals and plants. In 1841 he made an ornithological
excursion through the mountains of Pennsylvania,
walking four hundred miles in twenty-one days, and
doing sixty miles between daybreak and rest on the
last day. During the following year his pedestrian
trips covered more than 2,200 miles. The specimens
collected at this time for his private cabinet of natural
history became later the nucleus of the museum con-
nected with the Smithsonian Institution.
Meanwhile he studied medicine, and in 1842 atlended
a course of lectures at the College of Physicians and
Surgeons in New York, but, did not graduate. He re-
ceived, however, the degree of M.D. honoris causa in

* For the biographical details of this sketch I am principally indebted
to G. Brown Goode’s analysis, published in ‘Bulletin of the U. 8.
Natiopal Museum, No, 20.” (Washington, 1883.)
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1848.from the Philadelphia Medical College. In 1845 he
returned to Dickinson College as professor of natural
history, and a few years later became also professor of
chemistry. His lectures included physiology to the
seniors, geometry to the sophomores, and zoology to
the freshmen.

He accepted the appointment of Assistant Secre-
tary of the Smithsonian Institution in July, 1850, on
the urgent recommendation of George P. Marsh, and
thenceforth continued as its principal executive officer,
becoming in May, 1878, on the death of Joseph Henry,
its secretary and official head.

His duties in this connection were exceedingly
arduous, and nearly all of the scientific devel-
opment of the Institution was under his im-
mediate charge. Indeed, his genius for organ-
ization made itself apparent from the outset.

The Department of Exploration was placed
under his authority from the beginning, and
his annual reports constitute the only system-
atic record of the government explorations
ever prepared. During the decade of 1850-60
he devoted much time to enlisting the sympa-
thies of the leaders of government expeditions
in the objects of the Institution, supplying
them with all the appliances for collecting, as
well as with instructions for their use. In
many instances he organized the natural histo-
ry parties, named the collectors, employed and
supervised the artists in preparing the plates,

and frequently editing the zoological portions.
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te Washington were intrusted to his care.
These with his own collection and those of the
Wilkes exploring expedition, brought to the
Smithsonian in 1842, formed the beginning of
the National Museum, now the finest in this
country.

It has been no slight task to organize a
museum such as that now in existence in
Washington, and the brain that planned its
details was that of Professor Baird. i

According to G. Brown Goode, its assistant
director, and since January 1, 1887, in full
charge of the museum, ‘‘there have been three
periods in the history of the museum. At first,
it was a cabinet of the results of research.
When, in 1857, the Smithsonian assumed its
custody, it became also a museum of records.
8ince 1876, the idea of public education has been
predominant.”* Besides the usual routine work in-
cidental to the office of assistant secretary, Professor
Baird organized the system of international exchanges
which has since become one of the leading features of
the Institution.

The most conspicuous, and perhaps the most valua-
ble, of Professor Baird’s scientific work dates from his
appointment in 1871, by President Grant, as Commis-
sioner of Fish and Fisheries. The duties of this office,
as originally defined by Congress, were ‘ to prosecute
investigations on the subject, <. e., of the diminution
of valuable fishes, with the view of ascertaining whether
any and ‘what diminution in the number of the food
fishes of the eoast and lakes of the United States had
taken place, and, if so, to what causes the same is
due; and also whether any and what protective, pro-
hibitory, or precautionary measures should be adopted
in the premises, and to report upon the same to Con-
gress.” But the undertaking expanded as the work pro-
gressed, until it is now tenfold more extensive and use-
ful than at first. At present, it includes: 1. The sys-
tematic investigation of the waters of the United

States, and the biological and phy-

sical problems which they present.

2. The investigation of the method -

of fisheries, past and present, and

the statistics of production and

commerce of fishery products. 3.

The introduction and multiplica-

tion of useful food-fishes through-

out the country, especially in waters
under the jurisdiction of the gene-
ral government, or those cornmon
to several States, none of which
might feel willing to make expendi-
tures for the benefit of others.
His work in this department has
- received universal recognition. At
the request of the United States
government, he was present as
advisory counsel at the Halifax

Fishery Commission, held in 1877,

and at that time prepared an essay

on fish culture, into which he threw
all of the wealth of his vast know-
ledge and experience on this sub-
ject. The manuscript has recently
been put in the printer’s hands; and
is new in course of preparation for
publication.

*The story has been well told by Ernest

Ingersoll, in the Century for January, 1885,
" under title of * The Makingof a Museum.”
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In 1878 he received the silver medal of the Acclima-
tization Society of Melbourne, in 1879 the gold medal
of the Société d’Acclimation of France, and.in 1880
the first honor prize of the International Fish Exhibi-
tion, held-in Berlin, it being the special gift of the Em-
peror of Germany. He also received, in 1875, the de-
coration of Knight of the Royal Norwegian Order of
Saint Olaf, from the King of Norway and Sweden.

Professor Baird received the degree of Doctor of
Physical Science in 1856 from Dickinson College, and
that of Doctor of Laws in 1875 from Columbian Uni-
versity, being for many years a trustee of the latter in-
stitution. Since 1878 he was a trustee of the Corcoran
Gallery of Art, and was the president of the Cosmos
Club.

He was one of the government Board of Commission-
ers to the Word’s Fair held in Philadelphia in 1:76,
and member of the international jury on Fish and
Fish Produets.

He was permanent secretary of the American As-
sociation for the Advancement of Science in 1850-51,
editing the proceedings of the fourth, fifth, and sixth
meetings, and was one of the early members of the
National Academy of Sciences, serving as a member of
its council almost since its organization.

Besides being a member of the leading scientific so-
cieties in the United States, he held foreign or honorary
membership in many of the prominent scientific so-
cieties in Europe and in the British colonies.

The nomenclature of zoology contains many memo-
rials of his connection with its history. Professor The-

o

EX SEPIULL W S g . ey - + a_aof fish
and over twenty-five species of meammals, -

birds, fishes, mollusks, and other forms
of life bear his name, together with seve-
ral fossil or extinet forms of life.

Professor Baird’s literary work was
something enormous. It included down
to January 1, 1882, 1,063 titles.* Of this
number, 775 are brief notices and eritical
reviews contributed to the ‘‘American
Record of Science and Industry” while
under his editorial charge, 31 are reports
relating to the work of the Smithsonian
Institution, 7 are reports upon the Ameri-
can fisheries, 25 are schedules and circu-
lars officially issued, 25 are volumes or
papers edited, while of the remaining 200,
the majority are formal contributions to
scientific literature.

Dr. Goode states further that, ‘‘of the
total number of papers enumerated in
the list, 73 relate to mammals, 43 to rep-
tiles, 431 to fishes, 61 to invertebrates, 16 -
to plants, 88 to geographical distribution,
46 to geology, mineralogy, and paleontolo-
gy, 45 to anthropology, 31 to industry and
art, and 109 to exploration and travel.”

From 1870 till 1878 he was the scientific editor of
Harper & Brothers’ periodicals, and likewise the annual
volumes of the ‘*‘ Record of Science and Industry” from
1871 till 1879 were edited by him, ‘* with the assistance
of eminent men of science.” The various reports and
annual volumes of the United States Commission of
Fish and Fisheries were prepared by him, and also the
annual * Reports of the Board of Regents of the Smith-
sonian Institution.”

His other works include the translating and editing
of the ‘‘Iconographic Enecyclopedia™ (4 vols.;” New
York, 1852) ; ‘‘ Catalogue of North American Reptiles”
(Washington, 1853); ‘ Mammals of North America”
(Philadelphia, 1859) ; ** The Birds of North America,”
with John Cassin (Philadelphia, 1860); *‘Review of
American Birds in the Museum of the Smithsonian In-
stitution ” (Washington, 1864-66):; and ‘‘ The Distribu-
tion and Migrations of North American Birds™ (1866).
More recently he has- been engaged upon a. ‘‘ History
of North American Birds,” in collaboration with
Thomas M. Brewer and Robert Ridgeway (5 vols., Bos-
ton, 1874-84). -The results of his latest ornithological
studies were recently placed -by him in the hands of
Dr. Ridgeway, and they are now in course of prepara-
tion for publication.

In June last, Professor Baird went to Wood’s Holl,
Mass., the summer headquarters of the U. 8. Fish Com-
mission, in greatly impaired health, the result of over-
work and anxiety, but it was hoped that, with rest, he
would soon be restored to health. For some. time he
grew better, but_early in. August he had a serious re-
lapse, from which he rallied with sudden rapidity, and
was able to spend part of his timme in the laboratory,
and even go out of doors. This continued until the
day before his death, but on August 19, after a restless
night, he became unconsciousg, and died. .
. His body was at once taken to Washington and de-
posited in the receiving vault of the Oak Hill Cemetery,
where it will remain until the public funeral, which
will oceur during the autumn.

It is an unfortunate comment upon the present ad-
ministration that a partisan elerk was permitted to so

" *See “ The Published Writings of Spencer Fuilerton Baird, 1843-1882," i

by George Brown- Goode,;# Bulletin of the U, 8. National Museum,
No. 20.”
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“investigate” the office of the U. 8. Coast and Geo-
detic Survey that its superintendent, who had devoted
forty years of his lifetime to its work, resigned from his
place under threat of exposure of charges, never proved
and generally believed incapable of being sustained.
Likewise the life of the late secretary of the Smithso-
nian Institution was ‘‘perceptibly shortened,” after
thirty-seven years of faithful duty, by the careless impu-
tation of the same officer. Although these charges were
shown to be without foundation by a Congressional
committee, still Professor Baird, ‘‘ who was extremely
sensitive, and who never before heard any imputation
against the integrity of his adminstration, never recov-
ered in spirit from the shock the charges gave him.” *

Professor Baird's successor will undoubtedly be the
present senior assistant secretary of the Smithsonian
Institution, Professor Samuel P. Langley, a sketch of
whom appeared in the SCIENTIFIC AMERICAN of Au-
gust 20, as the president of the American Association
for the Advancement of Science during its recent meet-
ing held in New York. The present appointment of
Professor Langley was made in January, 1887, at the
request of the late secretary, who thus virtually de-
signated him as his successor, and the regents of the
Smithsonian Institution, of whom Chief-Justice Waite
is chancellor, appointed Professor Langley with that
understanding.

_— s re——
THE SNAKE LIZARD, GLASS SNAKE, OR JOINT SNAKE.
(Ophisaurus ventralis.)
BY C. FEW SEISS.

THE SNAKE LIZARD, GLASS SNAKE, OR JOINT SNAKE.

the SCIENTIFIC AMERICAN : ‘I wish you could give us
some information through your paper upon the so-
called ‘ joint snake.” I have been permitted to see and
kill several of them. They were about two totwo and
a half feet in length, and were quite pretty, being
striped in brown and silver. I once threw a small
loamy clod of earth upon one of them, which broke it
into eight or ten pieces. Each piece was comparatively
square at the ends, and the pieces were all about the
same size. I have heard that the broken portions will
reunite if 'left alone, should the head be uninjured.
Have I been misinformed ?”

The snake lizard, or *‘ joint snake” as it is called in
some localities, is a peculiar reptile, and has seemingly
puzzled the earlier naturalists as to its proper classifi-
cation, some placing it among the serpents (ophidia),
and others with the lizards (lacertilia). 1t is serpent-
like in form, being destitute of limbs, but a mere
glance at its anatomy proves it to be a true lizard.
The lower jaw bone is not disjointed as in the snakes,
and the eyes of the snake lizard have movable lids, and
its ears are visible externally—characters which never
appear in serpents, Its tongue is not slender, forked
and sheathed as in the serpents, but is somewhat
arrow-shaped, notched in front and covered before with
granular, and posteriorily with filiformm papille. . The
scales are quadrangular in shape, arranged in trans-
verse rows, and a fold of skin runs along each side of
the body, separating the upper from the lower parts.

The tail of a snake or lizard is always considered
that portion posterior to the anal opening or vent.
The portion anterior to the vent is the body proper,
as it contains all of the vital organs, while the tail
contains nothing important. In the snake lizard the
vent is situated far forward, and the tail is often twice
the length of the head and body together. When the
reptile is struck lightly, the portion which seemingly is
voluntarily breken to pieces is always the tail, never
the body or that portion anterior to the anal opening.
“In many of the lizards the caudal vertebrs havea,
very singular structure, the middle of each being tra-
versed by a thin, unossified transverse septum. The
vertebra naturally breaks with great readiness through

* Fvening Post, August 22, 1887,

© 1887 SCIENTIFIC AMERICAN, INC.

[SEPTEMBER 3, 1887.

the plane of the septum, and when such lizards are
seized by the tail, that appendage is pretty certain. to
part at one of these weak points.” The muscles of the
tail do not passover these joints, so that the parting of
the tail does not cause a tearing apart of the muscular
fibers, but simply a separation of one muscular plate
from another.

It has been asked, ‘** Why is the tail of certain lizards
so brittle ?”"—a question that cannot be answered satis-
factorily, inasmuch as the vertebre of the tails of some
species of lizards are as strongly bound together as in
the serpents. To the snake lizard the fragile tail is a
benefit rather than a misfortune, for when the defense:
less reptile is seized by a rapacious animal it snaps off
its tail into several writhing pieces, which it leaves in
the possession of its astonished enemy, while the head
and body, the vital parts, wriggle away into the grass
and escape. But the snake lizard is not doomed after .
such a misfortune to pass the remainder of its life
without a tail, for it has the power to replace the lost
member, not by pasting or cementing together the old
broken portions, but by rapidly growing a new one.

When the tail has once been broken, it is hardly
necessary to say that it is impossible for the reptile to
collect and reunite the pieces.

A certain man declares that he beat a ** joint snake
into a dozen or more pieces, and left it for overan hour,
and when he returned to the spot he found that “ the
parts of-the snake had come together again and
crawled away.” He would not be convinced that some
animal had carried away or devoured it during his

| A snhseriber regiding at Davenport, Iowa. writes: to | absence. whish costainly muet havo booen throvase.” —

A traveler who frequently met with
the ‘‘glass snake” during his botanical
rambles, says: ‘‘It is as innocent and
harmless as an earthworm. When full
grown it is about two and a half feet in
length, and three-fourths of an inch in
thickness. The abdomen or body part is
remarkably short, and it seems to be all
tail, which, though long, gradually at-
tenuates to its extremity. The color and
texture of the whole animal is much like
bluish-green glass, which, together with
its fragility, almost persuades a stranger
that it is in reality that brittle substance.
Though quick and nimble in twisting
about, yet it cannot run with much ra,
pidity, but quickly secretes itself in the
grass or under leaves.” He of course
contradicts the ‘‘vulgar fable” that it is
able to repair itself after being broken
into pieces.

In life, the head of the snake lizard is
mottled black and green, yellowish about
the jaws. The body and tail above are
-marked with lines of black, green, and
yellow, corresponding to the position of
the scales, The under surface of the whole animal is
yellow, most brilliant along the abdomen. Several
color varieties have been described from discolored
alcoholic specimens, but in the living animal the color
is always as given above, varying only in depth and
brillianey.

It has been found in all of the Southern States from
Southern Virginia to Texas inclusive ; and in the West
its range extends as far north as Wisconsin and Iowa.
It seems to prefer open fields and dry or sandy locali-
ties, and is frequently met with in sweet potato fields
in the South. It is said to feed mainly upon insects.
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To Color Copper and Nickel Plated Objects.
The Journal des Applications Electriques says that
eleven different colors may be communicated to well
cleaned copper, and eight to nickel plated objects, by
means of the following bath :

Acetate of lead...........viviiiiiiiniiiarnniieaenennnn 300 grgins.
Hyposulphite of 80da.. .....cooviieiiierieniiinnens oo 600
A 00806000508 080080000000000000000080000 GOC00 1 quart.

After the salts are dissolved, the solution is heated
to ebullition, and the metal is afterward immersed
therein. At first, a gray color is obtained, and this,
on the immersions being continued, passes to violet,
and successively to maroon, red, ete., and finally to
blue, which is the last color.

As the substances that enter into the composition of
the solution cost but a few cents, the process is a
cheap one. It is especially applicable in the manufae-
ture of buttons.

-

Home-made Ice,

Take a cylindrical earthen vessel and pour 3% ounces
of commercial sulphuric acid and 1§ ounces of water in-
toit and thenadd 1 ounce of powdered sulphate of soda.
In the center of this mixture, place a smaller vessel
containing the water to be frozen; then cover the
vessel, and, if possible, revolve the whole with a gentle
motion. In a few minutes, the water in the small
vessel will be converted into ice. The same mixture
can be used a second or third time for making a block
of ice. 'The operation should, if possible, be performeqd
in a cool place, in a cellar, for example.—La Science en .
Famille. : '
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COMPOSITION OF VIBRATIONS,
BY @EO. M. HOPKINS.

The optical method of studying sonorous vibrations
has the advantage over other methods in being of
interest, not only to the student of acoustics, but also
to those who care only for beautiful effects, and have
no regard for the lessons they teach.

As incidental to scientitic work, the effect of beauti-
ful experiments on the latter class may be worth a Ilit-
tle consideration, as it not infrequently happens that
the mere on-looker is lured into the paths of science
by such means.

Among physical experiments, none are more attrac-
tive or instructive than those connected with the sub-
jeet of sound. The experiments of M. Lissajous are
particularly interesting, but when the figures are pro-
duced by the apparatus employed
by Lissajous, a costly set of instru-
ments will be required.

In the annexed engraving are
shown two pieces of apparatus for
producing these figures ; that shown
in Fig. 1 being quite inexpensive,
that shown in Fig. 2 being a little
more costly, and, at the same time,
more efficient in its performance.

The device shown in Fig. 1 con-
sists essentially of two plane mir-
rors, supported by torsional bands
of ribbon, one being supported so
as tavihrate in a verti
-other in a horizontal plane, the
mirrors being arranged with respect
to each other so that the light re-
ceived by one mirror will be reflect-
ed upon the face of the other mir-
ror, by which it will in turn be pro-
jected through the double convex
hand glass, to be finally received on
the wall or sereen.

The mirrors employed in the con-
struction of this instrument are the
small, inexpensive circular pocket mirrors sold on the
street corners. They are about 114 inches in diameter.
To adapt them for use, a strip of tin, having its ends
curled up to form hooks, is secured to the back of each
mirror by means of sealing wax. \

A base board provided with three standards sup-
ports the mirrors in the position of use. In one of the

. posts near the top are inserted two ordinary wire

-

-the manner above de-

hooks, and near the bottom are inserted two similar
hooks. Rubber bands received in these hooks are in-
serted in the hooked ends of the strip of tin attached
to the back of the mirror. Several wire nailsare driven
into the face of the standard, for convenience in in-
creasing or diminishing the tension of the rubber bands,
the bands being drawn forward between the hooks
and slipped over one or the other of the nails to in-
crease the tension.

The mirror thus mounted on the vertical rubber
bands will, when struck
lightly,vibrate in a hori-
zontal plane. To change
the rate of vibration, a
weight is attached to
the back of the mirror
by means of beeswax.
In the present case the
weight consists of a
piece of wire about 6
inches long. By vary-
ing position of the wire
on the mirror, <. e., by
placing it at different
angles with the rubber
bands that support the
mirror, the rate of vi-
bration may be greatly
varied.

The second mirror is
mounted in substanti-
ally the same way, the
only difference being
that the rubber bands
are arranged horizon-
tally, and supported by
two posts instead of
one. This mirror vi-
brates in a vertical
plane, and its rate of
-vibration is changed in

scribed. A candle or other source of light is arranged so
that the light from it will fall on one mirror and be re-
flected to the other mirror, which in turn will project
it through the lens to the wall. When the mirrors are
set in vibration, a figure of more or less complicated
character will be produced upon the wall. If the two
mirrors vibrate in unison, a straight line, or an ellipse,
or a circle will be produced. If one mirror vibrates

twice as fast as the other, the figure will have the form

of figure 8. The figures may be varied to an almost
unlimited extent by changing the tension of the rubber

bands, and by shifting the wire weights.- As the vari-
ous figures which may be produced are illustrated in
most works on physics and on sound, it will be un-
necessary to illustrate them here.

The apparatus shown in Fig. 2 will now be under-
stood with little explanation, as the principle on which
it operates is the same as that of the more simple form.
The mirrors are each supported by two parallel steel
wires, which are really but the ends of the same wire.
The extremities of the wire are securely fastened in the
T-shaped head of a bolt, which in the case of the hori-
zontal wires extends through one of the posts, and
receives a' milled nut, by which the tension of the
wires may be varied.

The wire at its mid-length passes around a small
sheave in the other post, so that as the wire is tightened

Fig. 1.—SIMPLE APPARATUS FOR PRODUCING LISSAJOUS’ FIGURES

the tension of its two branches will be equalized. The
vertical wires are supported in the same way by studs
projecting from the central post—the lower stud being
provided with a sheave for receiving the wire, the upper
stud being mortised for receiving the tension serew.

The mirrors are attached by small clamps which em-
brace both wires, and the arms supporting the adjust-
able weights are pivoted.to the clamps. The weights
may be swung in the plane of the mirror, and they are
made adjustable on their supporting arms.

The best illumination aside from sunlight is that of
a small parallel beam from an oxyhydrogen or electric
lantern. The apparatus may be coarsely adjusted by
turning the weighted arms on their pivots, and a finer
adjustment may be secured by increasing or diminish-
ing the tension of the wires.

-
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Paper. i : .

To properly mix fibers we must know the way they
combine to produce paper and the qualities which they
should possess to that end. It was a generally accepted
idea until very lately that the fibers of the paper sheet
close or lock together in the same way as animal bair
in felt. At the beginningof this work even, paper is
described as a felted sheet. Dr. Wurster sent us at the
beginning of the present year the following communi-
cation, from which it would appear that paper is not
felt in the hitherto acceptation.cf.the word, but sim-
ply ‘‘a confused mass of fiber.” Here is what Dr.
Whurster says:

However great progress may have been made in tell-
ing what paper is, we have yet no correct explanation.
of the origin and nature of the paper sheet. Ithas be-
come a matter of course to consider
paper as a felt of fibers, although
at the beginning of the century
the discoverer of the nature of the,
felting of animal fibers ebjected
most decidedly to calling “paper a
felt. The peculiar clinging together
occasioned by the animal scales in
wool or hair felt, and the inter-
twining the hair more together by
pressure and motion, making the
felt thicker and smaller in its’
dimensions, are lacking in paper
fibers.

Merely placing dry paper fibers

TIIERE 8
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gheet of paper, as can be easily -
seen by using dry rag fiber or lint.:
Neither will short cut-wool or silk
filaments make a sheet of any
strength. The capacity for produc-
ing a consistent sheet of paper be-
longs solely to those fibers which
lose their elasticity in water as they-
become softer, but recover that
quality again in drying. In the

moistened state the ductile fibers, aided by the shak-

ling, settle down in all directions and form a confused

fiber mixture.” In drying, every fiber gradually re-
covers it original form and elasticity, and theindividual
fibers exert a certain pressure on each other. The
longer the fibers, and the more intricate the mixture
of the fibers when wet, the stronger will be the sheet
of paper when dry.

When wet, or when its fibershavelost their elasticity
by heat, paper cannot be drawn in every way like felt,
in which each hair is, so to say, anchored to another
by itsscales. A sheet of paper must no longer, there-
fore, be designated as a felted, but as a confused, mix-
ture of such fibers as are soft and pliable when moist,
but hard and elastic when dry. The greater the shak--
ing together of the wet fibers in both directions of the
wire, the firmer and stronger will be the sheet. The

ANTISEPTIC MOUTHWASH.—One of the greatest living |

Fig. 2—APPARATUS FOR COMPOUNDING RECTANGULAR  VIBRATIONS.

authorities upon bucea] bacteriology, Dr. Miller, finds
that by using the following mixture he could complete?]
ly sterilizé the mouth, cavities in carious teeth, ete.:
Thymol, 4 grains; benzoic acid, 45 gr?a,ins ; tincture of
eucalyptus, 34 fluid drachms; water, 25 fluid ounces.
The mouth is to be well rinsed with this mixture, es-
pecially before going to bed. For retail, a mixture. of
water and spirit is required for a presentable prepara-
tion, and it should be made much stronger, say five
ounces instead of twenty-five ounces, and diluted when

shorter the fibers, the less pliable will they become with
water, as in the case of
ground wood, and the
less will be the pressure:
whichrindividual fibers
exert on each other, and
the mpore brittle will the
paper sheet turn out.
Every strange mate-.
rialmixed with the fib-
ersand then placed be-
tween them in the for-’
mation of the sheet pre-
vents them from lying,
close together, thus
lessening the solidity-of -
the paper. We shall-
speak of the results of
experiments in this line’
with sizing, .nineral
loading, and ground
wood in future issues.—
Praktisches Handbuch.
——0-0———‘ .
An English Salt Mine.
The exploration ifor
salt at the Imperial Iron
Works, South Rank,
near Middlesbrough, for:
Mr. Coulthard, of Lon-
don, has just been com-
pleted. One bed of salt,
82 feet thick, was pene-
trated, and a parting of anhydrous gypsum bored.
L through into another bed of salt, 14 feet thick. As the:
bottom of -the salt measures has not been reached,
there is the possibility of other beds of salt existing.
The total depth of the brine well is 1,692 feet. '

N an oo o

according to the Galveston News, they ‘cost-the Sta_.,t_e-:
$50,000,000. There are 2,500,000 of -them. - They cost-
their owners 5 cents a day, or $45,000,000, and they cost

required. ‘
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sheep owners $5,000,000 more,
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ENGINEERING INVENTIONS.

A steam engine governor has been pa-
tented by Mr. Eliphalet L. Arnold, of Montgomery,
Texas. It is gpecially adapted for engines operating
‘BAW mills and similar machinery, in which the load is
suddenly changed, and provides an attachment which
ﬁermits of operating the engine to its full capacity
when the pressure in the steam chest increases.

A car coupling has been patented by
Méesrs. Joseph Y. Burwell, of Chico, and Frankie
Mé&mmel, of Roxbury, Kansas. The ends of the link
are made arrow shaped, snd therc is a small slot in
them, to adapt ihem to spring into and be held by
clamps that are spring-held in the open mouth of the
drawhead, with other novel features.

" A steam generator has been patented
by Mr. John Webster, of Brooklyn, N. Y. The inven-
tion covers novel features of construction and the com-
bination of parts in a generator designed to admit
water only a8 fast as it is flashed into steam, and is
constracted to cut off the hot gases of the furnace should
the feed water supply fail or the pressure become ex-
cessive.

—_—————

AGRICULTURAL INVENTION.

"A hay tedder has been patented by
Mr. Curtis Gates, of Lyndon, Vt. The frame, supported
on drive wheels, carries a crank shaft with a series of
oppositely arranged cranks, forks being connected with
the cranks and arranged to slide through oscillating
guides pivoted in spring-pressed supports, the machine
litting hay from the ground and throwing it into the air
for the purpose of separating it.

—eo————

- MISCELLANEOUS INVENTIONS.

A pencil holder forﬂ'afé%tﬁ?a@"ﬁas?l.
beenpatented by Mr. Robert Holbon, of Alpena, Mich.
A receptacle for the pencil is bored in the wooden frame
at'one side, and a metallicspring is pivoted to cover the
opening, the pencil being readily dropped out when the
spring is turned to one side.

A scarf holder has been patented by
Mr. William P. Clarke, of Winnipeg, Manitoba, Canada.
It is ' made of a plate of metal having hooks on it for en-
gaging the lower edge of the collar and a loop for re-
ceiving the collar button, all of the parts being formed
integrally of thin sheet metal.

--A heating stove has been patented by
Mr. David J. Rogers, of Bardstown, Ky. It has a base
which extends out from the body or bowl of the stove,
with & removable ashpan forming the sidgs of the base
in place of the usual casting, and various other novel
features.

‘A halter has been patented by Mr.
Robert D. Whittemore, of Chippewa Falls, Wis. The
invention has for its object to provide a means whereby
the various portionsof a halter may be speedily and
readily adjusted to snugly fit any sxzehorse, andbeheld
seourely in such adjastment.

A buckle and strap fastening has been
patented by Mr. Robert W. Chapman, of Newark, N. J.
The invention consists of a buckle permanently secored
to the frame of a bag or satchel, with means for secur-
ing the strap to the buckle, makinga fastening specially
adapted for traveling bags, satchels, and other articles.

A lock has bezn patented by Mr. Ben-
jawnin Delvalle, of New York City. Itis so constructed
that the bolt, its projecting and retracting shoulders,
the bolt catch, the unlocking slide bar, and its releasing
disks, are all out of reach of the key, so that it is im-
possible to pick the lock or open it with a false key,

A thill coupling has been patented by
Mr. William H. Tibbits, of Crab Orchard, Neb. It con-
sists of & clip having perforated lugs with a pendent
stirrap connecting their ends, and other noyel features,
dispensing with the use of a screw nut on the bolt that
secures the thills, and also preventing rattlin'g.

A twine holder and lifter has been pa-
tented by Mr. Thomas Porter, of Philadelphia, Pa. This
invention includes several novel features, including a
revolving twine holder having the rod which lifts the
slack fixedly attached to it in distinction to a stationary
twine holder and separately moving lifting rod.

A device for controlling runaway horses
hasbeen patented by Mr. Isaie Grumbach, of Galveston,
Texas. It consists of pads supported by lever arms
pivotally connected tothe bit, and means whereby the
pads may be moved toward each other, so that they
will’ bhear npon the nostrils, whereby the rider or driver
may apply a pressure to close the nostrils.

A: portable fence has been patented by
Mr. Davis C. Hapeony, of New Brunswick, N.J. It
consists of posts and a series of panels hinged thereto,
the build of the sections and the manner in which they
are attached to the posts allowing of hard usage with
but - little wear, the object being to produce a fence
specially adapted as & toy.

An improvement in velocipedes has
been patented by Mr. FJames R. Trigwell, of Brixton
Rise, London, England. Inball bearing steering joints,
thisinvention provides a retaining device for confining
theanti-friction balls to their seats when the neck and
head are disconnected, whereby the balls can be con-
veniently introduced or removed at will.

. A device for operating awnings has
beenpatented by Mr. Theophile Charron, of Kankakee,
IIl. The invention covers a novel conmstruction and
combination of parts whereby an awning may be readily
raised and lowered, and wherein the awning, when
raiged, ‘will be expeditiously and neatly folded up
against the building.

A toad digger and scraper has been
puw Uy Mr. Albeno Finks, of New Berlin, N. Y.
?agon frame carrying a scraper bar a

wmved maper lade is algo arranged, withan angular.
pohu{;_yone end and a gradual taper at the other, both

bars being controlled by independent levera, to quickly
foriii‘all shape the contour of a road.

A nut lock has been patented by Mr.
Lavega Self, of Piedmont, Mo. Combined with a fish
plate having a flangé extending over the foot of the rail,
and having a cavity for receiving a spring holder, is a
spring holder fitted to the cavity and a spring supported
by the holder and adapted to engage the sides of the
nuts.

A picture frame has been patented by
Mr. William Schumacher, of Brooklyn, N. Y. The
moulding is formed with a recessand beads at the edges,
in combination with an ornamental facing strip of
fabric and a plastic backing embossed with figures and
secured in the recess as aseparate and independent
facing.

A rope coupling or socket has been
patented by Mr. Alfred Clark, of Warren, Pa. Itis
specially adapted to securing a rope or chain to a drill,
or to coupling lengths of rope together, and, by this
device, the connection is 8o arranged between the
socket and the rope that the latter may be readily re-
moved from the socket without, being injured.

A tablet press has been patented by
Mr. M. Fairchilds Doud, of Kansas City, Mo. - The in-
vention covers novel features of construction and the
combination of parts in a press for use in the manufac-
ture of tablets or blocks of stationery, the press being
simple in construction and easily operated by persons
of ordinary skill.

A back stay fastening for carriage tops
has been patented by Mr. Henry E. Horn, of Denver,
Col. * It consists of a plate set within the back part of
the carriage seat on each side and fastened by means of
sorews, the plate having a number of lugs on the inner
side with threaded openings for the reception of screw
buttons.

hand Jpower for sewing machines
Tas béen paltenteéd by MrF, William JTaYK, 6t BIPer- |
ton, Ga. A .bracket is connected with the tahle or

some portion of the sewing machine frame, and a hand
lever is pivoted on the bracket, connected by alink
with the treadle, or with the pitman of the machine,
making a cheap and efficient hand power attachment.

A combined shovel and hoe has been
patented by Mr. Anton-Schad, of Louisville, Ky. This
invention provides a simple and inexpensive implement
which may be readily converted into either a shovel or
a hoe, having locking devices, whereby the blade may
be rigidly fixed in line with the handle or be set atan
angle thereto.

A regenerative gas lamp has been pa-
tented by Mr. Charles E, Bell, of Greenfield. Ohio. The
invention covers a combination of tubes with flaring
ends, a concaved disk connected with one of - the tubes,
an apertured ring between the disk and one of the
flaring ends, together with a novel arrangement of
heating chamber and various other special features.

An edging and joint plate for con-
crete pavements has been patented by Mr. John C.
Hoyt, of Sedalia, Mo. The invention includes the
| special construction of the jo nt plates and their fast-
| eningg, forming moulds into which concrete or cement
isplaced and.hardens, making an easily laid, cheap,
and substantial walk adapted alike for private grounds
or thoroughfares.

A blinder attachment for bridles has
been patented by Mr. Charles H. Adams, of New York
City. The invention consists in providing the blinds
with pulleys, and cords passing through them, to be
united over the neckand operated with the reins, where-
by a horse may be effectually and quickly prevented
from seeing, the device to be operated from the saddle
or from a vehicle.

An apparatus for moulding perforated
blocks has been patented' by Mr. Peter McIntyre, of
New York City. Itisfor use with clay, asphaltum, or
similar.material, and provides a reciprocating follower
carrying several penetrating points = arranged to be
thrust through a moulding box provided with aper-
tures, and adapted to be secured to the frame in line
with the penetrating points.

A rounding jack for hat brims has
been patented by Mr. Michael Hild, of Philadelphia,
Pa, The main frame has a sliding knife stock and
sliding adjusting rod attached to the knife stock, in
combination with a set screw for locking the adjusting
rod, with a guard formed with a tongue in combina-
tion with the main frame, and there are various other
novel features,

A baling press has been patented by
Mr. David L. Hannay, of Greenville, N. Y. The press
case has two baling boxes or chambers, one directly
over the other, fitted with plungers connected by their
pitmen with oppositely set cranks of a shaft journaled
in the press case frame, making a novel plunger-actu-
ating mechanism, the press being simple, durable, and
“continuous * acting.

A binding clamp for battery electrodes
has been patented by Mr. Horatio J. Brewer, of New
York City. It consists of a holder having inclined
sides fitting on the wedge-shaped end of a battery
electrode, with a set screw screwing in the top plate of
the holder and firmly securing the holder to the battery
electrode, and also holding the wirein a firm contact
with the battery electrode.

A neck yoke swivel has been patent-
ed by Mr. James M. Colman, of New Castle, Washing-
tonTer. Its construction is such that with it the ne
yoke may be turned in any direction in a honzon$
plane, and may be&swung as desired in a vertical plane
by. turning it upon its connection with the pole, of the
vehicle, obtaining a perfectly free and easy motion for
the horses.

A machine for winding yarn has been
patented by Mr. Benjamin A. Dobson, of Boltan, Lan-
caster County, England. The invention é¢overs a novel
combination and arrangément of parts to stop the wind-
ing automatically when the yarn breaks or fails, to
provide 1mproved means for. regulating the tension on

-the threads, and to give greater facumes for plecing up
 the broken threads.

A graduated filing case, especially
designed for receiving photographs, has been patented
by Mr. Richard M. Hodge, of Princeton, N. J. It con-
sists of an outer box with central longitudinal and
transverse partitions, giving spaces for articles to be
filed of different sizes, while the connections between the
partitions and the case and between upper and lower
strips give a frictional contact sufficient to hold them
in any position to which they may be moved.

A centrifugal amalgamator has been
patented by Mr. William White, of Mount Vernon,
N.Y. The invention consists of a pan provided with a
number of pockets, which are preferably produced by
forming concentric r dges about the axis of the pan, to
prevent the mercury from moving in a body to the ex-
treme edge of the pan when rapidly revolved, being an
improvement on a former patented invention of the
same inventor.

A button fastening machine has been
patented by Messrs. Chester L. Olds and John Eklund,
of St. Joseph, Mich. Itis for fastening buttons on
shoes, and in one operation forms the staple from a
continuous wire, passes it through the eye of the but-
ton, and clinches it in the leather to securely attach the
button, the invention covering a machine of peculiar
arrangement and construction of parts for carrying out
these successive steps.

A vehicle heater has been patented by
Mr. Edward A. Olmstead, of New York City, Itis
more especially applicable. as a tramway or_street car
heater, and has a boiler connected by tubes with a
secondary boiler or drum, the boiler mourted within &
casing having a fire chamber, below which isa lamp
box having a perforated metal diaphragm in its upper
portion, the vehicle being heated by the circulation of
hot water or steam.
for —-ontys, SIS, et st
been patented by Messrs. Pius and Karl Kaul, of ‘Brook-
lyn, N. Y. A vertical paddle is revolved by a crank,
and there’is an upper guide throngh which the handle
of the paddle slides as its lower end revolves with the
crank, the invention covering novel features, whereby
the paddles may be adjusted to the depth of the water
and the swiveling guide at the upper end of the
paddle.

A machine for threading and pointing
screw eyes has been patented by Mr. John B. Hardy, of
Brooklyn, N. Y. The invention covers a mechanism
for feeding the blanks from the revolving hopper to an
auxiliary hopper, means for feeding the blanks to the
pointer, means for swinging the pointer and pointer
spindle laterally to align them with the jaws for revolv-
ing the blanks, to point the same and cut the thread,
and means for giving the pointer and pointer spindle a
longitudinal movement for entering the blank between
the revolving jaws.
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New editions of Trautwine’s ¢ Railroad Curves ** and
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The best Dynamos for Light, for Nickel Plating, Elec-
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BlectricCo., New York. Send for catalogue.
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bothbox & round body. Cushman Chuck Co., Hartford,Ct

Steam Hammers, Improved Hydraulic Jacks, and Tuhe
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HINTS TO CORRESPONDENTS.

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

References to former articles or answers should
give date of paper and é)age or number of question.

Inquiries not answered In reasonable time should

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

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

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

price.

Minerals sent for examination should be distinctly
marked or labeled.

(1) H. H. S. asks (1) some solvent for
plaster of Paris which is in small fiakes. A. A hot sat-
urated solution of sodium hyposulphite will dissolve
plaster of Paris. 2. Something that will dissolve gela-
tine containing chrome alum, which has set and hard-
ened. A. Usethe strong acids. 3. Is there anything
that can be mixed with gelatine so that it will set, but
not dry or harden? A. We know of nothing except
possibly the addition of a large quantity of glycerine.
4. Is there any way to drill a cavity in an artificial
tooth without using diamond dust? A. Use the ordi-
nary drill such as dentists use, moistened with turpen-
tine. 5. How do manufacturers of rubber articles get
such a fine polish on them? A. They are polished with

fine pumice and a stiff brush and finished with whit-
ing and & 8OTT DrUsH Or TUCTE U STULGC BUQULl, -0, “fothore

any way that steel can be prepared so it will not rust,
and keep a spring temper? A. There are some surface
oxidizing processes, such as the Bowers & Barff, but
they have not been generally adopted.

(@) B. C. M. desires recipe for stencil
paints—black, red, green, and blue. A. Take shellac 2
ounces, borax 2 ounces, water 25 ounces, gum arabic 2
ounces, lamp black a sufficiency. Boil the borax and
shellac in water till they are dissolved, and withdraw
from the fire. When the solution has become cold,
complete 25 ounces with water, and add lamp black
enough to bring the preparation to a suitable consist-
ence. When it is to be used with a stencil, it must be
made thicker than when it is to be applied with a
marking brush. The above gives a black ink; for red
substitute Venetian red for lamp black; for blue, ultra-
marine; and for green, a mixture of ultramarine and
chrome yellow.

3) B. J. H. asks if there is any solu-
tion that can be put on a plate glass window to keep
fiies off. A. Any solution would hurt the appearance
of the glass. An infusion of smartweed is partially
successful in driving away flies, but its use must be
continually repeated.

4) C. C. H. asks: What is the fall in
feet of the Mississippi River from its source to its
mouth? A. LakeItaska, where the riverrises, is 1,575
feet above sea level; the most of thefall is in the upper
region; the slope of the high water surface from Cairo
to the Gulf of Mexico is 322 feet.

5) J. W. F. asks (1) how to make a
good rosewood stain. A. Take alcohol 1 gallon, cam-
wood 2 ounces, set them in a warm place twenty-four
hours, then add extract of logwood 3 ounces, aquafortis
1 ounce; and when dissolved, it is ready for use. 2.
A reliable walnut stain for furniture, mostly hardwood.
A. Spirits of turpentine 1 gailon, pulverized asphaltum
2 pounds; dissolve in an iron kettle on a stove, stirring
constantly. 3. A cheap polish to brighten hard oil-
finished work after being rubbed. A. Gum shellac 1
ounce, gum arabic % ounce, gum copal ¥4 ounce. Pow-
der and sift through a piece of muslin; put them ina
closely corked bottle with 1 pint alcohol, in a warm
place, shaking every day till the gums are dissolved,
then strain and bottle.

6) C. G. C. asks why druggists use
distilled water ? Could they not use common water
as well? A. Soas to have it as pure as possible. Com-
mon water often contains slight quantities of iron, salt,
lime, and other ingredients, which render its use unde-
sirable where a pure chemical is needed,

(M E. M. W. asks for a good cheap,

liquid shoe polish. A. Take of gum shellac 1§ poun
and alcohol 3 quarts. Dissolve, and add camphor 14
ounces and lamp black 2 ounces.

8) J. F. A.—See the article on ‘‘Canned
Food" in SCIENTIFIC AMERICAN SUPPLEMENT, No.
499, also the article ‘ How to Can Asparagus'’ in Sci-
ENTIFIC AMERICAN SUPPLEMENT, No. 604.

9 J. H., Jr., desires a receipt for
sticking paper to zinc. A. Use starch paste with which
a little Venice turpentine has been incorporated, or
else use a dilute solution of white gelatine or isinglass.

(10) F. W. L. says: 1. What is the re-
sistance of a 10 and 16 candle power standard Edison
lamp and the E. M. F. generally used with each? A.
Two standard 16 candle power lamps may be given, and
plso a standard 8 candle power with following con-
stants:

16 A—70 volts 82 ohms 085 amperes.
16 B—32 ““ 154 “ 208 ¢
8§B—-35 * 41 085 “
10 candle power lamps are not catalogued. 2. What is
the relative resistance between the armature and field of
small shunt and series dynamos? Does it make any dif-
ference in the above question whether the armature is
open or closed coil? If it does, how so? A. No rela-
tive resistance of fleld and armature for dynamos can
be given, as it varies in the different makes. The open
coil armature normally 'h'a,s the greatest resistance.
For examples of both constructions see SCIENTIPIC
AMERICAN SUPPLEMENT, Nos. 161 and 600. 3, What is
the theoretical advantage of the condenser in an induc-
tion coil? A. When a eircuit including a coil is broken

o

full break of the current.

an extra current is produced, which goes in the same
direction as the main current. This to a certain extent
in an induction coil defeats its action by delaying the
By a condenser this extra
current is caught and sent around the coil iu the oppo-
site direction to the main current, thus demagnetizing
the coil, and improving instead of deteriorating the
cut-off. 4, Why is resin used in preference to
muriatic acid as a filux, for soldering electrical joints?
A. Chloride of zinc fiux to which we presume you
allude,tends to corrode the wire, on which it is used.
This action is not immediate, but slow, and will always
occur to some extent unless the joint is cleaned with
hot water and dried. Resin is not only non corrosive,
but acts as a preventive. 5. Is there any rule by which
you can tell the resistance and length of a given weight
and gauge of cotton covered wire knowing the weight
and gauge of bare wire? If possible, give rule for
double covered as well as single covered. A. No
rule can be given that would be practical as regards
weight. Resistance is unaffected by the coating. 6.
What book or SCIENTIFIC AMERICAN SUPPLEMENT
gives practical directions for making the different forms
of galvonometers and electrometers? A. For manual
on this subject, we recommend Haskins’ work on ‘““The
Galvonometer and its Uses.”” This we can send you
for $1.50.

(11) C. F. D. says: I mail to your ad-
dress a twig cut from my tree. Is the trouble scale louse,
and if so, what is the most scientific and practical way
to exterminate them? Thetree is twenty feet high, and
is literally covered. A. In the absence of Professor
Riley Prof. L. O. Howard, of the division of entomology,
to whom we referred the specimen, says: The insect
upon the twig is a scale louse, and seems without doubt
to be the commou peach Lecanium (Lecanium persice),
although the twig is not that of any variety of peach

with which I am acquainted. It seems to resemble a
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tween two cast iron columns each 10- feet high and 6
inches diameter, one made svlid, the other cast hollow,
the shell being 1 inch thick? A. The crushing value of
the solid column is two and a half times greater than the
hollow column as stated.

20) C. E. M. asks the size and form of
bellows used in hand organs. A. They are about 10
inches wide, 20 inches long, and are hinged at one end
and double like a forge bellows.

(1) M. S. G.— There is no truer or
better means of finding the actual horse power of an
engine than by taking indicator cards of both strokes
and ascertaining by them the mean engine pressure.
This, multiplied by the speed of the piston in feet per
minute, dividing the product by 83,000, gives the ac-
cepted horse power. Otherwise the area of the piston is
multiplied by the boiler pressure, less the assumed co-
efficient by expansion and loss of pressure from boiler
to engine, in place of the mean engine pressure by card.
The coefficients computed for various degrees of cut-off
may be found in the *‘ Engineer’s Handy Book,” Roper,
which we can mail for $3.50.

(22) J. C. M. asks how to get a fine
polish on such stones as quartz, granite, etc., to use
them as specimensin acabinet. A. Grind the required
surface on a grindstone. Let the last grinding be very
light. Then rub with ground pnmice stone and water
onan end piece of wood, or a piece of sole leather.
until a partial polish is obtained. Finish on a piece of
sole leather, with oxide of tin or rouge, wet.

(23) G. N. W. asks for a recipe for a
good black stamping ink for tracing cloth, one that
will not rub off, for rubber or metal stamps. A. Try
the following: Dilute 1 part of coal tar with 1 part of
benzine, and stir into it one-tenth part of lampblack,
Mix into a homogeneous paste, which is then ready for
use. By adding &%gre or legs benzine it can be given

tion upon this point frem Mr. Diller. The remedy for
this scale as well as for all others of the same family
is to spray the trees, preferably in the spring of the year,
with a dilute kerosene emulsion made according to the
following formula :

Kerosene............ 2 gallons =67 per cent.
Common soap or
whale oil soap...... 16 pound » =33 per cent.
ater.......... ..1 gallon

Heat the solution of soap aud add it boiling hot to
the kerosene. Churn the mixture by means of a force
pump and spray nozzle for five or ten minutes. The
emulsion, if perfect, forms a cream, which thickens on
cooling, and should adhere without oiliness to the sur-
face of glass. Dilute before using, 1 part of the emul-
sion with 9 parts of cold water. The above formula
gives 3 gallons of emulsion and makes when diluted 30
gallons of wash.

(1?2) C. I. M. asks: 1. What size and
amount of cotton covered copper wire shall I use to
make the strongest electro magnet; core of % inch soft;
now using 1 cell (gallon) of blue vitriol battery? A.
You should wind your magnet to about four ohm’s re-
sistance with as heavy wire as possible. Probably No.
18 will be a convenient size, using three pounds for
both legs. 2. Will it make any difference if I use iron
washers to hold wire on core instead of hard rubber
washers? A. Iron washers will make little or no dif-
ference. You must have the ends of the legs finished
to a true plane. 3. Whatkind of battery is best to get
strongest magnetic force? A. A bichromate plunge
battery is about the best for exhibiting electro magnets.
The gravity batteries are of too high resistance and too
low electro motive force.

(13) W. H. C. asks (1) what effect steam
will have on coiled solid rubber. A. It disintegrates
or rots it by a few months’ use, according to the pres-
sure or temperature of the stearn. 2. Will steam draw
thetemper from thin tempered steel? A. It will in
time, if the pressure or temperature is high, say a hun-
dred pounds or more.

(14) D. S. W. asks: What proportions
of camphor, niter, alcoho), sal ammoniac, and water
used in making the chemical storm glass? A. Dissolve
in alcohol 2 parts camphor, 1 part nitrate of potash and
1 part sal ammoniac. Then add water drop by drop
until the mixture begins to grow a little cloudy. The
solution is then ready for introduction into the tube.
Another formula is the following: Dissolve 24 drachms
camphor in 11 fiuid drachms of alcohol. Dissolve 38
grams of nitrate of potash and 388 grains of sal ammoniac

y’,g fiuid drachms of water, mix-the solutions.

~ (15) C. D. atks the amount of curvature
in one mile of ocean surface, A. 24; inches.

(16) E. T. H. asks (1) how to make a
powder which, when added to water, will form an
agreeable lemonade. A. Take 1 pound finely powdered
loaf sugar, 1 ounce tartaric or citric acid, and 20 drops
essence of lemon. Mix and keep dry. Two or three
teaspoonfuls of this stirred briskly in a tumbler of water
will make a pleasant lemonade. The addition of 1
ounce of carbonate of soda to the above renders it
effervescent. 2. A silicate varnish for paper which will
render it erasable for lead pencils. A. Such varnish is
a secret preparation.

(17) C. F.— Galvanized iron pipe is
largely used for water supply to houses. It is not more
dangerous than lead pipe, but both should have their
contained water discharged afterstanding a few hours
Plain iron pipe also shows rusty water, after water has
remained in pipe a few hours, and is also liable to fill
up with rust nodules in two or three years, if the pipe
is small, say 34 inch or less.

18) T. M. S. asks (1) the process of
cleaning brass gun shells. A. For such as have been
used, boil in a strong solution of caustic soda, rinse in
hot water, then dip in a hot pickle of sulphuric acid 1
part, water 4 parts, and rinse in hot water. 2. The
process of polishing: tool handles. A. Polish by rub-
bing with turnings or with the end of a piece of wood
while in the lathe, or, in quantities, by tumbling with
turnings. A splint brush, revolving very fast is some-
times used for polishing single articles.

(19) W. C. 1. asks: What would be the

difference in sustaining power, or crushing weight, be-

auy Y ired.

(24) C. H. T. asks the easiest way to
make holee through an oyster or clam shell. A.
Drilltheholeswith a hard, sharp steel drill, the same
as used for drilling iron. Use the drill dry.

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, 861 Broad-
way, New York.

INDEX OF INVENTIONS

For which Letters Patent of the
United States were Granted

August 16, 1887,

AND EACH BEARING THAT DATE.,

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

Alarm. See Burglar alarm.
Amalgamator, centrifugal, W. White.... .........
Arctics, washer plate and rivet for, Thomson &
Unbehend
Automatic sprinkler, Ross & McAllister.
Awnings, device for overating, T. Charron .
Axle boxes, dust guard for car, Dawson & Frost..
Axle, car, E. Peckham
Baby walker, Lane & Doney
Bag. See Feed bag.
Baling press, D. L. Hannay.......ccceivveivnnnnnnnns
Bed bottom, woven wire mattress, J. B. Ryan....
Bed, sofa, F. W. Heringshausen..
Belt, electric, A. Owen........
Belt fastener, T. Remus..
Bevel C. Tiller........

Blind, sliding window, J. B. Hartman..
Board. See Paper board.

Boiler. See Sectional boiler.

Boilers, water gauge for steam, F. A. Drummond. 868,197
Book holder, adjustable, P. A. Drake.. .. 368,888
Boot or shoe strap, J. Walden ... 368,313

Boots or shoes, machine  for finishing the sole
edges and cleaning the uppers of, C. F. Leigh-

Bottle, H. I. Leith..
Bottle for liquid blacking, metal, 8. M: Bixby..
Bottle stopper, C. I. Morehouse
Box. See Miner’s safety box. Music box.
Box opener, Cooper & Doggett............... «uvenn
Brake. See Car brake. Electro-mechanical
brake.
Brick drier, portable, M. Carroll...
Brick machine, N. Kirchner
Brick moulding machine, W. Partridge..
Bridge, J. Mitchell
Bridge gate, C. Fisher.
Bridles, blinder attachment for, C. H. Adams
Bridles, check rein carrier and blinder stay for, F
Schenkenberg..... .
Buckle, J. 8. Boyd..
Buckle, T. Mitchell
Buckle and strap fastening, R. W. Chapman.....
BucRle, suspender or other, C. R. Harris...........
Buggy boot, C. B. Morehouse........... o
Burglar alarm, A. E. Hathaway
Burner. See Injector burner.
Bustle, A. Stern..
Button fastening mnchme, Olds & Eklung
Cable tramway, J. S. Lake.............
Calculating machine, G. B. Grant..
Can. See Sheet met.al can. Shipping can.
Can, D."A. Burdett. . . .
Candlestick, F. W. Jenkina. V... 368,474
Canopy supporting frame, Tracy & Wlnchell ......
Car brake, A. P. Massey.. .
Car coupling, T..Bolt......
Car coupling, W. H. Bovee.....

. 868,336

.. 368,419
.. 368,201
. 368,528

i7

.. 863,184
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. 368,510

. 368,513
368,337
308,214
368,362
.. 36821

Car coupling, Burwell & Mammael.
Car coupling, J. A. Hinson
Car coupling, R. JOnes............ «eceenienn
Car coupling, H. L. Peck...
Car heater, C. Hofstetter, Jr
Car heater, W. P. Patton............... .. 368,488
Car heating apparatus, W. P. Patton .. 968,489
Car spring plates, dié for making, C. T. Schoen.... 368,428
Car wheel, B. J. Westervelt... 368,262
Cars at terminals, device for loading and un

ing passenger, G. W. Pearsons................ ... 368,420

Cars, metallicframe €or railway, B. J. La Mothe.. 364,343

Carpet stretcher, A. Stockdale. . 368,250

Carriage tops, back stay fastening for, H. E s
2 () o T 868,473

Carrier. See Hay carrier.

Cash received, means for checking, A. Steer...... 368,567

Cement, manufacture of, A. C. Schulz .
Cement, preparing, A. Bonnet................ «ouaee
Centrifugal machines, apparatus for working, G.

Chair.
Chair, L. De Lill....c.ooiviiiiiiiiiiins vevnieenenne.
Chemical energy into electrical energy, convert-

See Switch chair.

Chisel cutter for sash and blinds, J. Steele
Chuck, rock drill, J. B. Maas
Churn, Phelps & Drake
Churn motor, G. De Laval..
Cider press, R. Butterworth.
Cigar, H. Farias .
Cigar holder, F. A. Fouts .
Circuit changer, C. W. McDamel ....................
Clasp. See Spring clasp.

Clamp. See Clutch clamp. Screw clamp.

Clamp, Berger & Muller............cooveveiiiinnonne
Cleaner. See Knife cleaner. Nail cleaner.

Clock cases, die for torming metallic, M. Fowler.. 368,626
Closet. See \Water closet.

Clothes drier, J. Hadley
Clutch clamp, J. W. McCoy

~vvawua 1Vl Wavor

368,213

Coffee, machine for infusing, E Perdelwntz
Compost distributer, revolving, C. H. Brooks..
Concentrator, F. Batter veee
Conveyer, spiral, H. Birkholz..
Core print and gate pattern, T. Thomas...
Corn sheller, B. M. Root....
Corset, M. W. Henius..
Corset, M. J. Roberts.........
Cotton or hay press, H. M. Meetze.........
Car coupling. See Car coupling. Rope couplmg

Thill coupling. .
Cuff holder, G. H. Phelps........cccc.euuuan. 368,305, 368,306
Cuff holder, adjustable, C. H. Murray....... !
Culinary utensil, k. B. Hill.. e
Culinary vessel, H. Kaplan
Cultivator, J. M. Sutton......
Curtain pull, D. H. Tinkham
Cutter. See Chisel cutter. ’I‘hread cutter.
Cutting rags or other materials, machine for, J.

H.TULVEY . cuttiiines vreiinniinnieenneeinnsesans. . 368,435
Cylinders, manufacture of toothed, Moulton &
L35 < T ) crees

Damper, stovepipe, B. C. Oblinger ..
Decoy, hunting, W. Ryan........
Dental engine, A. W. Browne..
Dental mandrel and disk, D. W. Clark.
Dental plate, A. Robinson... ...
Dental plugger, F. Abbott...
Dental plugger, N. Clark

Depurator, E. J. Harding......cccoeeeeeeee

Die. See Screw cutting die.
Digger. See Potato digger.
Display frame, Aiken & Huntington
Door hanger, W. J, Lane..............
Door spring and check, combined, J. M. Connel
Dredge, vacuum, J. H. Rae
Drier. See Brick drier.
drier. Rotary drier.
Drill. See Rock drill.
Dropper. See Seed dropper.
Dumb waiter, J. F. Tilman.................... vense.. 368,256

Clothes

. 368,321
368,212
. 368,265

Electriclock, T. B. Hornaday.

Electro-mechanical brake, G. T. Woods cerees

Engine. See Dental engine. Gas engmen Pump—
ing engine.

Engine, A. Rigg............

Engmes, speed regulating devnce for, C. W. Bald-

Ethers, manufacture of resin acid, E. Schaal.

Exhibiting apparatus, automatie, T. Cooper... ... .

Extractor. See Nail extractor.

Eyeglasses, E. B. Meyrowitz................ seeenioo. 368,226

Fabric. See Elastic fabric.

Fare boxes, detachable receptacle for, J. R.
ceees ai... 368,502

. 368,585"

368,261

368,206

Fence machine, B. A. Welds....
Fence, portable, D. C. Hapenny.....
Fence post, Chamberlain & Merrill..
Fence post, L. G. Haase
Fence post, G. W. McEwen
Fence stay, wire, W. M. Clow
Fences, tension device for use in constructing
wire and picket, J. Wintrode
Ferrule, plumber’s, W. Bishop
File, paper, A. B. Sherwood......
Finger nail cleaner, G. O. Eaton
Firearm, breech-loading, C. A. King
Fire escape, G. W. Hibsch.
Fire escape, C. Matson....
Fire extinguisher, hand, J. E. Long.
Fishing line reel, W. B. Carpenter..
Fodder loading and unloading muchme, shock, J.
P. Sanders........ .. . .
Fork, H. D. Alexander
Frame. See Canopy supporting frame. Display
frame. Picture frame.
Frame joints, stretcher and fastener for, W.G. &
J.L.Rawbone.........c.cceeiiiiiiiinnnn,
Fruit picker, Martz & Keener.
Furnace. See Gas furnace.

Heating furnace.
Ore reducing furnace. Steam generating fur-

nace.
Furnace, Doyle & Carson
Gauge. See Micrometer gauge.
gauge.

/Galvanic cell, W. E. Case....... ..oeeeiainans
Game or puzzle, geometrical, A. Niggemnnn
Garment supporter, C."A. Preston
Gas ‘engine, C. W. 'Baldwin..
Gas furnace, W. Swindell; .

Gas regulator, B. F. Fertici.......cc..000 .
Gate. See Bridge gate.

Gate, W. P. Elliott.....

sessenseesssss ases
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Gate, J. W. Harland....... ... Poultry, devicefor decapitating, N. D. Lamb...... 368,408 | Vessels, device for fastening lids of, E. A.&E. M. WATER-PROOF SHEATHING PAPHR; alsp
Gate, G. W. Henshaw........ Powder divider, J. C. Michael 368,227 Pond.....cceeiveiiiinnnicicnns . .. 368,491

Gear for machinery, reversing, C. B. Cottre l......
Generator. See Steam generator.

Governor, C. W. Baldwin.........ccoeeiiiieeiennnnns
Governor, steam engine, E. L. Arnold
Grain binder, W. N. Whiteley.....
Grain drier, J. H. McDonald
Grain, means for elevating, G. Romweber

Grinding machine, jar, E. H. Everett.... 368,200
Grooving machine, wheel, S. F. Brown............. 368,374
Guard. See Plow guard.

Gun or toy pistol, spring, D. Rhodes...... [ 365,307

Hammer, power, M. Deering
Handle. See Tool handle.
Hand rake, J. Stewart....... .

Hanger. See Door hanger.
Harness 100p, E. Barnard.....c.c.oceee veee. [P 368,271
Harrow, B. H. Hickerson.. . 368,288

Harvester, J. S. Davis...
Harvester, J. Wedlake
Harvester binder, F. D. & J. 8. Mercer..
Hat brims, rounding jack for, M. Hild... .........
Hatchway doors, device for operating,C. P. Stan-

Hats, manufature of, A. Campbell.................
Hay carrier, Burnham & Miller.
Hay loader, T. Grapes.....
Hay rake, F. E. Kohler
Hay tedder, C. Gates. ...
Head rest, C. F. Cornelius
Heater. See'Car heater.
Heating apparatus, J. L. Brink
Heating furnace, Fuller & Wyckoff.
Heel nailing machine, J. W. Soule....
Hinge, J. A. Ludlow....
Hinge, flask, P. D. Beckwith..
Hog or hay rack, A. P. Weldon..
Hoist, inclined, Crane & Reynolds..
Hoisting bucket, A. E. Brown
Holder. See Book holder.
holder. Scarf holder.

Cizai‘ holder.
Twine holder.

gk ORI raaway. 1. rume

Horseshoe, J. E. Bingham.
Hose or tubing, E. L. Wood...
Hub attaching device, A. Zink......
Hub band, vehicle, Green & Brewer
Hub, vehicle, B. C. H. Simpson....
Ice spur or creeper, L. R. Dey
Incubator, G. H. Stahl
Ingot manipalator, ¥. Heron....
Injector burner, W. B. Wright..
Inkstand, S. Darling.....
Inkstand, H. G. Squires. .
Insulator, electric wire clamp, J. R. Fletcher......
Iron and steel directly from cast iron, making
malleable, J. F. Alexander......................
Ironing stand and clothés rack comBined, folding,

J.Remner........cccoiiiiiiiiiiiiiiiiies ceeeeeaan 368,238
Ironing table, folding and se]f—supportmz. White

& KinZ.. . oiiieiiiiiinne vinieinnannenn cans eee.. 368,264
Journal bearing, W. S. Snarpneck................ ... 368,246
Key. See Telegraph key.
Kite, W. F. Fleharty................ ceeeterasesiiniens 368,525
Knife cleaner, R. W. Jamieson.. 868,400

Knitting macbine, circular, R. W Scott . 368,429
Lacing cord fastener, E. M. Pope . . 368,421
Ladder, step, G. M. Edgar . . 368,199
Lamp for velncipedes, etc., E. Rasmussen......... 368,355
Lamps, device for lighting, F. S. Bean .. 368,448
Land roller, W. P. Settles .
Latch and lock, combined, J. C. Craig..... .
Lifter. See Transom lifter.
Liquid séparator, automatic, W. A. Morrison...... 368,544
Lock. See Electric lock. Nutlock. Permutation

lock. Seal lock.
Locomotive attachment, T. Alexander..
Log boom, B. A. Rice
Looms forweaving double pile fabrics, cuttmg

mechanism for, W. Smith . 868,247
Lubricator, J. Ellis......... . 368,283
Mandolin, G. B. Durkee .. 368,461
Muttresses, device for stuffing, J. R. De Haven vee . 368,355

Measure, liquid, J. P. Muller........c...........
Measuring machine, cloth, C. L. McKesson.

. 368,545
. 368,410

Micrometer gauge, F. Spaulding.......... 368,554
Micrometer pipe gauge, D. G. Brown........ 368,563
Milk, can for measuring and retailing, O R
T OWEE. c.euuen ineauaes teneeeeneneine seneanssranaes 368,257
Miner’s safety box, J. HATRTaVeS .......ceeevvernnns 868,471
Moulding perforated blocks, apparatus for, P.
MciIntyre

Mop, J. H. Omo
Motor. See Churn motor.
Motor, R. Teichmann
Music box, G. Perrier..
Muzzle for animals, G. D Spooner..
Nail extractor, P. F. King...........
Nail machine, wire, Fish & Kraft

Nail machine, wire, A. E. Preston..... eeieennnes on 368,549
Nail plate feeder, C. F. Roth................ . 368,551
Nettmg attachment, mosqmto, M. L. Hardy 368,206
Nippers, H. Hammond........ 868,470

Nut lock, L. Self.........
Oiler, Booth & Brabson.......

Ore reducing furnace, W. L. McNair
Overshoe heel, J. C. Macllvaine....
Packing ring, C. Carter )
Pail, dinner, J. Gloeckner
Paper board, O. Macdaniel..........ccceeveeuiiiannns
Paper bottles, manufacture of, L. H. Thomas.
Paper, decorative, F. M. Roosa..........

Paper, ornamenting, C. G. Mortimer
Pavements, edging and joint plate for concrete,

Pencils and other articles, rubber tip attachment
for, C. W. Boman
Pencils, etc., holder for, G. Cornwall .
Pencils or other articles, rubber tip attachment
for, G. B. Adams..
Permutation lock, J. H. & T. D. Morris
Piano, electrical, G. F. Dieckmann..........
Picker. See Fruit picker.
Picture films to celluloid sheets, producing and
transferring, W. A. McGill...
Picture frame, W. Schumacher.
Picture frames, adjustable device for hanging,
Stuebner......cccoeiiiiiiiiiiiiiiiiiiees e
Picture frames, cord attachment for, W. P. Lom-
bard

.368 414, 368 643
. 368,195

Pitman, W. W. Cumnock......
Planter, cnrn Carter & Mc(‘oy
P anter, potato, E. C. Schx‘oeder
Pldte rim, pie; Q. A. Crawford... .
Plow, L. GIBbE .. cceeiericerineninnnnnnns

mw guard and underscore, ... Johnston....... 863,290
e Fence post.
POBL0 o, MOTET 1 onresseneasansaneaes SBAER

-Slate frames, pencil holder for, R. Holbon

Press. See Baling press. Cider press. Cotton or

hay press.
Printer’s chase, M. ProtSChko....c.ccoiveuiieecennns 368,234
Printing boxes, machine for, J. H. 8wift...........
Printing machine, chromatice, B. Huber....368,338, 368,
Printing” machines, inkmz apparatus for, Huber

& Hodgman.. .. 368,339
Printing ‘machines, means for dissipating elec-

tricity for, L. E..Bathrick.... ...cccoevvvvnnnn.n
Printing presses, gripper mechanism for job, F.

Van Wyck.'
Propeller for ships, etc., P. & K. Kaul .
Propeller, screw, C. D. Mosher..............c.0 ...
Puller. See Stump puller.
Pulley, separable, H. J. Gilbert.........ccco. veee. .
Pulleys, manufacture of wooden, G. Philion
Pumping engine, C. W. Baldwin...
Purse, M. S. Smith
Rack. See Hog and hay rack.

Railway cleaning tool, C. M. Ingersoll.............. 368,213
Railway crossing signal, antomatic, J. M. Allan... 368,368
Rallway signal, Burton & Magoon.............c..... 368,512

Railway signals, device for automatically operat-
ing,J. M. Allan....ccovvvniiiiiniiiiinniennnnnne
Railway track, C. L. McGlothlen
Rake. See Hand rake. Hay rake.
Rattan, treating, H. Endemann
Reel. See Fishing line reel.
Regulator. - See Gas regulator.
Rein attachment, check, C. L. Bard.... . vees
Reversible seat, A. J. Barber....... «..c.ooee ceinnnn
Ring. See Packing ring.
Rock drill, electric, H. N. Marvin............ 368,405, 368,406
Rock drills, machine for dressing, J. B. Maas...... 368,296
Roller. See Land roller.
Roofing compound, C. L. Klinefelter.......... eeee 368,476

368,369

Rope coupling, A. Clark ..... . 368,378
Rotary drier, agitating, H. V. Reed.. .. 368,257
Sand drier, Thomas & Roberts . 368,500

Sand, machine for screening and moistening

Saw horse, F. M. Clark
Sawing machine, wood, I. H. Bertram. .
Scarf holder, W. P. Clarke..........coceve veennnnnn.
Screen, F. B. Berrien
Screw clamp, J. W. Cheney
Screw cutting die, G. Emig..
Screw eyes, machine for threadmg and pommng,

Screw machine, A. Johnst.on
Seal lock, W. Brumble..
Seat. See Reversible seat.

Sectional boiler, F. Pulsifer, Jr...... «......... oo 368,235

Seed dropper, G. W.MooD......cccocviuieen o ..... 368,349
Seeder, broadcast, A. Stansel..........cocevvnnnnen. 368,555
Separator. See Liquid separator.

Sewing machine, J. W. LingleY.........cccovvumiens 368,538
Sewing machines, hand power for, W. P. Clark.... 368,379
Sheet metal can, H. Miller..........cccoeeinn..n . 368,348

Sheller.” See Corn sheller.

Shingle beveling machine, G. Adam.......
Shipping can, S. J. Hubbell .. ............. P
Shovel handles, machine for bending, W. H.

Signal. See Railway signal.
signal. Submarine signal.

Railway crossing

Snow, apparatus for scraping and heaping,J P.

Sole laying machine, Seaver & Hamm
Speed regulating machine, J. F. Mullaney........ . 368,302
Spring. See Door spring. Vehicle spring.

Spring clasp, Thomson & Unbehend...

Spring clasp, 3. J. Unbehend
Sprinkler. See Automatic sprinkler.
Sprinkler for horticultural and other purposes, J.

B. Warren... .... teeiectteteeiinaneneienes .. 368,259

Stanchion, eattle, F. W. Ballard . 368,180
Stand. See Ironingstand.
Steam condensing appliance, Kirkland & Lynch.. 368,402
Steam generating furnace, D. 8. Marsh... .. 368,346
8team generator,.J. E. Gillespie....... .. 868,882
Steam generator, J. Webster. .. 768,361
8till, G. P. Harris ........... .. 368,208
Stirrup, J. E. Collins .. 365,193
Stone and cement, manufacture of artificial, H.

Stone dressing machines, cutter head for, Marr &
Spellman... .. ettt tiieieeiieieieeeeeneeaee,
Stopper. See Bottle stopper.
Store service apparatus, J. C. Martin
Stove, vapor, W. C. North
Strap. See Boot or shoe strap.
Stump puller, C. Krueger
Submarine signal, J. M. Batchelder
Sapporter. See Garment supporter.
Switch chair, W. J. Mordin........cceeeens cnenenen. 3
Table. See Ironing table.
Telegraph key, D. Kunbardt.......c.ccoevvvennennn.
Telegraph, printing, J. H. Linville..
Telegraph, printing, H. Mahnken ..
Telégraphic transmitter, W. H. Bloom
Textile machinery, manufacture of toothed cy]-
inders for, Moulton & Clarkson..................
Thermometer, recording, W. A. H. Bogardus.
Thill coupling, L. 8. Avery....
Thill coupling, C. H. Brace....
Thill coupling, D. M. Denehy..
Thill coupling, C. E. Gillespie.. .
Thread cutter and holder, combmed, L. A. Pratt 368,548
Tile, roofing, J. E. Donaldson
Tobacco box cover, E. Ziesche..
Tobacco for cigars, msnufactnrmg, H. Farlas
Toboggan, G. H. Chadeayne....
Tongue support, I. W. Hammon
Tool handle, A. J. Peavey
Transm, surveyor’s, C. F. Richardson
Transom lifter, P. Bradford
Tray, child’s, 8. A. Field.,...
Trier, W, C. Layer..........
Tripod, Ruttmann & Singer.... .
Truck, harvester, W. N. Whiteley .,
Truck, stairway, J. W. Wetmore

Twine holder andlitter, T. Porter . ,353
Type writers, synchronal motor for electrical J.

F. McLaughlin, . s e « 868,411
Umbrella, cane, J. Mchrmlck . 968,407
Valve for water gauges, M. K. Blinn.. . 368,273
Valve, steam-yctuated, M. Hastings.. 868,209

|:Valve, steam-actuated, J. B. Maas.. 368,204
Valve, steam engine, C. T. Porter. 368,422
Vehicle spring, J. B. Baynes... . 968,371
Velocipede, J. R. Trigwell......... weee . 868,360
Ventilation attachment for stovepipes, (1 W

PATKS ..ooiiiiiiit i eetescencevesaboeseennenes 1

Ventilating ships’ holds, unwatnslur. G. s. BDod-:

TOAT. 1100000080000 0300000000 000000t 0 e ae sty

I rroury WIredt, J.

Washing machine, R. R. Davis..
Washing machine; J. W. Dunckhorst
Water closets for ships, etc., J. J. De Rycke
Weather boarding, J. E. Donaldson....,....
Weighing apparatus, automatic grain, Simpson &
SHAEr «..ueeveeeesees oo saseessconcosccssnes eens. 368,
Weighing beam for testing machines. scales, etc.,
C. E. Buzby......
Wheel. See Car wheel.
wheel.
Whiffletree hook, C. N. Brigg8...cceeeeeer civeananans
Windows, strengthening glass, Morgan & Ander-

Grooving' machine

Wire twisting device, H. N. Macomber
Wire twisting wrench, adjustable, C. E. Wint,rode 368,438
Wrench. See Wire twisting wrench.

Yoke swivel, neck, J. M. Colman..c.cceeeeeeeececees 368,381

DESIGNS.

Bottle, F. B. Warner.........cccceeeeveunnnnnnciinnnnns
Buttons, etc., ornamentation of sleeve, J. W. Mil-

Cigar lighter and cutter stand, J. Kaufmann..
Handle for 8 oons, forks, etc., E. J. Stanton..
Pitcher, H. Podmore......
Register front, hot air, 8. Tuttle, Jr
Rug,J.Pegel..ccc... ceinnnnvnnnnnnn
Sleigh. landau, J. Kingsbury...

Slop jar, H: Podmore......

Stove, gas, J. L. Sharp
Type, font of printing, W. F. Caplmin
Type, font of printing, A. Little...
Vase, M. W, Carr............ .

TRADE MARKS.

Blacking for leather, R. George........
Drugs and chemicals, certain named, Stamford

Manufacturu]:ig Com{)a i E S

Gum, chewing, Adams & Sons .. K617
Medicine for hemorrhoids or piles, H. R. Buuman. 14,678

Oils and compounds, lubricating, A. G. Belden..... 14,680
Paper and envelopes, note, G. B. Hurd & Co.,

14,684, 14,685
Peanuts, Hills Bros.......ccceeeeiiieeiiiiiniiiececans 14,683

Plated wares for household use, gold and snlver,
W. Rogers Manufacturing Company . .
Salt, A. Kerr, Bro. & Co
Shirtings, Boott Cotton Mills.....

14,687
. 14,686
14,679

A printed copy of the specification and drawing of
any patent in the foregoing list, also of any patent
issued since 1566, will be furnished from this office for 25
cents. In ordering ‘please state the number and date
of the patent desired, and remit to Munn & Co., 361
Broadway, New York. We also 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

B ER ROOFING.
UNEQUALED

For House, Barn.

[P

R

Anybody’ can put it om.
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148 Do Beo Now York Gity.

i 43 Duane
lNDIANA PAINT & ROOFING CO.
THE IRON AND COAL DISTRICTS

of Alabama.—An interesting paper, with map showing
the position of the mineral districts of the State. Con-
#ained in SCIENTIFIC AMERICAN SUPPLEMENT, No.
500. Price 10 cents. To be had at this office and from
all newsdealers. .

TO EN(:‘;INE BUI LDERS-«For Sale—New patent
Slide- Va.lve Cut-~off' governor acts direct on slide-valve.
Address H., P. O. Box 773, New York.

SEBASTIAN, MAY & CO'S

x.mproved crow Cutting

LATHESwwr

Power

Drill Presses, Chucks, Drills,
Dogs,and machinists’and ama-
teurs’ outfits. Latkeson trial. 3
Catalogues mailed on application

1685 W. 3d St., Cincinnati, @ &

COLORS., COMMON AND POISONOUS.
- A table showing the composition of some of the pig-
ments in common use, with a classification of the latter
based upon poisonous properties. Contained in the ScI-
ENTIFIC AMERICAN SUPPLEMENT, No. §46. Price 10
cents. To be had at thisoitice and from all newsdeairs.

2000 Fine Black copies of Writing, Drawing, Music.
- oApu-rOM ATlc‘, Works automat-

ically with won-
c o P I E dertul precision

and rapidity.
FAST AUTOMATIC €0., 2 New OChambers 8t., N. Y.
AMERICAN ~SUPPLE-
ENT. Any desired back number of the SCIENTIPIC
AMERICAN SUPPLEMENT can be had at this office for
10 cents. Also to be ha/d of newsdealers in all parts of

the country.
Lists sent.
N.Y. MachmeryDepot,
Bridge Store No. 16,

Frankfort Street, N. ¥.

A SYNOPSIS OF ALL THE KNOWN
Angesthetics, with their ph{mca.l and ph siological pro-
perties, and ansesthetic value. By B. Richardson,
M.D. 'Contained in SCIENTIFIC AMERICAN SUPPLE-
MENT, Nos. 515 and 516. Price 10 cents each. To be
had at this office and from all newsdealers.

EXCELLENT BLACK COPIES of amyt
drawn with any Pen (or Type Wnter) b t
Lithograp.

AUTOGOPYIST - szxc v

AvuTocoPYIST CO., 166 William Street, New York.

AMMONIA SULPHATE—A PAPER
by Watson Smith, F.C.8., describing Gruneberg’s appara-
tus and process for maklng sulphate of ammonia. With
3 figures. Contained in SCIENTIFIC AMERICAN SUP-

g written or
Patent
Only e%ua.led by

PLEMENT, No. 566. Price 10 cents. To be had at this
office and from all newsdealers.

each. If complicated the cost will be a little more. For
full instructions address Munn & Co., 361 Broadway,
New York. Other foreign patents may alsc be obtained.

Wdverfisements.

Inside Page, ench insertion = = = 75 cents n. line.
ack Page, each insertion - = = $1.00 a line.

The above are charges per agate line—about eight
words per line. This notice shows the width of the line,
and is setin gate 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.

PEDESTAL TENONER.

Special Machinery for
Car Work and the latest
improved Woodworking
Machinery of all kinds.

(. B. ROGERS & C0.,
Norwich, Conn,

109 Liberty Ntreet,
New York,

1SINKING MINE SHAFTS.—DE-

scription of Mr. Pastsch’smethqd of sinking mine ghafts
in watery earth by meuns of freezing. 2 engrav-
ings. Contaimmd in SCIENTIFIGA.
No. 5:37. Price 10 cents.” To"he had at this’
from ail newsdealers.

ce and

THE CHERPEST AND BEST !

icto E‘(GRA\/I NG 6

v (7 PARK PLACE,NEW YORK

ENGHAVANG FOR ALL ILUSTRATIV
“ADVERTISING PURFOSES

lH-x

HOW TO GRAFT.—A VALUABLE PA-
per, giving complete directions for making various
kinds of rafts fruit trees.—Cleft vmf%ing, slip
grafting, bears moutn grafti wired . grafting, side
grafting, whip ftmg, sadale grafting, tongue
%vmftmg, split %\'T' ng, wn grafting. Gra ing-wax.

axed cloth. ith llﬁgures Contained in SCIENTI-
FIC AMERICAN SUPPLEMENT No. 540. Price 10 cents.
To be had at this office and trom all newsdealers.

$10.00 10 $50.00

ness. Magic Lanterns nnd Views o
ects. Catalogues on application, Part 1 Optical, 2

athematical, 3 Meteorologieal, 4 Magic Lanterns, etc
L. MANASSE, 88 Madison Sireet, Chicago, 111,

per night. A
luzht and pro-
itable busi-
popular sub-

TUNNEL FOR FOOT PASSENGERS I[N
Stockholm.~-Description of a difficult piece of tunneling,
in which the freezing method was applied with success.

With 7 figures. Contained in SCIENTIFIC AMERICAN
SUPPLEMENT, No.54:2. Price10 cents. To be had at
this office and from all newsdealers.

Eight Light Dynamo

April 23 and 1887, and in Ecl.
4 Am. Supplement, July 2, 1887.

Complete Machines or Cast-
ings furnished, also Wire

for the same,
Address, W. b. BISHOP,
D AVE.,
New Haven. Conn.

ORNAMENTAL DESIGN, PRINCI-

ples und 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. 5 illus-
trations, Contained in SCIENTIFIC AMERICAN SUPP;
MENT, No. 589. Price 10 cents. To be had at this offtce
and from all newsdealers.

B]ES HWUTHEH TnﬂlS‘

lll ET -‘TAL GODD’.
DROP FORQINGS, £0,.

Stiles & Parker Press Co.,
‘Hiddletswn, Oonn.

»J' 3mnch Office and Factory, 203, 205 & 207 Center St., N; Y.

EDUCATION OF THE AMERICAN
Citizen.: —A lecture by Prof. R. H. Thurston on the
theme: * How maiwe best aid in those mighty social
movements and those tremendous political changes
which mark the mighty progress of the race toward a
better and a more prosperous future?” Contained in
SCIENTIFIC AMERICAN SUPPLEMENT, No. 524. Price
}‘0 c(lents To be had at this office and from all news-
ealers.

Fine Taps and Dies, Bolt
Cutters, and La~
bor Saving Tools

Paara;
Wiley & Russell Mfg Co., Greenfield, Mass.

CCREWS AT A @\NGLE CUT

e CARY&MDEN
MEEL me FSCRIPTION 2 @

234 W29 ST. STEELSPRINGO. YGRSV

ARTESTAN WELLS.—A PAPER BY
C. W. Dailey. describing the method of drilling and
boring artesian wells as practised .in the United States.
!Hust,ra.ted with 45 figures of tools and appliances. (on-
tained in SCIENTIFIC AMERICAN SUPPLKMENT, No.

506. Price 10-cents. To be had at this office and from
all newsdealers.

YOLNEY W. MASON & CO..

PRCTON-PULLEYS CLUTGHES- a ELEVATORS

PROVIDENCE, R. 1.

© 1887 SCIENTIFIC AMERICAN, INC.

Special Rubber Mould Work. ,Jrhiaces

CANFIELD RUBBER CO., Bridgeport, Conn.
THE GREAT AQUEDUCT OF NEW

York City. —Lemnh% and very complete account of the
Ereat aqueduct now being built b; t e City of New York,

o increase its water supply. h 6 engravings. Coun-
tained in SCIENTIFIC AMF‘BIOAN SUPPLEMENT, No.
558 and 560. Price ¥ cents each. To be had ai this
office and from all newsdealers.

o
THE ONLY PRACTICAL
ELECT

IC MOTORS
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== NOTICE to Users of Steam Pumps.
d ‘We have received following letter in
regard to one of our No. 5 “L” (816)
Steam Jet Pumps elevating 1% inch pipe

of water.l‘nﬂre than 50 feet_bigh:

ANSE, MICH., Feb. 24, 1883.
“ VAN DUZEN & TIFT,

i Cinecinnati, O.:
i A “ Money could not buy the Jet of us
unless another could be had. Iwould
[/l 3% not give your No. £ ** L ” for a $700 pump,
. il equal distance to raise.
W' | dist t ise

¥ Ll ‘* N. A. Litchfield, Supt. Mich. Slate €o.”*
We make Ten Sizes of these Pumps. Prices §7 to $75.
Capacities 100 to 20,000 gallons &ar hour: State for what
purpose wanted and send for Catalogue of ‘** Pumps.”’
VAN DUZEN & TIFT, Cincinnati, Q.

—THE—

THE SCIENTIFIC AMERICAN ARCHI-
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 plates in colors,
and with fine engravings; illustrating
themost interesting examples of modern
Architectural Construction and allied
subjects.

T A special foature-ie i i
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 suggestions. All who
contemplatebuilding 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 examplcs 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, etc. In this
work they are assisted by able and ex-
perienced architects. i

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.

By WAL,

E'KE'S BEAR? ELIXIR. 12 PKGS.$1, & FOR 50 CT8,
¥ 'k, 1 size,

ary Phg, waranted . Forces beaty mouse
tache, whiskers or hair on bald heads in 20 to 30 days. SR fo
Tha only Remedy; 2 or3 Pkgs. does the work, Wel
Prore it or pay $100, Yon muke §5, day. No experi- g
wace. 12 Dollar Pkﬂmh&, §1, or 4 50c, in stampe.
Nl Smith Komedy Co. Palatine, Iils, <«
nE A F" E ss c u R E n Patent Ear Drum, guar-

anteed superior to all others; light, comfortable and in-

visible: the only artiicial ear drum made iree from
metallic substance. Send for circular and particulars.

) B. N. HUESTIS'S EAR DRUM Co., 4
6 East 14th Street, New York.

By using the Huestis

CURE 2:DEAF
; THE
‘PECK’S PATENT INPROVED CUSHIONED DRruUMS Perfectly

Hearing, and m:)rm the work of the natural
whispers heard
W

RUBBER BELTING

Oldest and Largest Manufacturers in the United States.

VULCANIZED RUBBER FABRICS

For ‘Mechanical Purposes.
Alr Bralxie HHose

A

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

RUBBER MATS,
RUBBER MATTING

: - AND STAIR TREADS, W

NEW YORK BELTING & PACKING CO., 15 PARK RO

Branches: 167 Lake St., Chicago;
AGENTS: PERSICANER & CO., Pickhuben 5,

PACKING,

HOSE.

Specialty.

W, N. Y.
52 Summer St., Boston.
Hamburgh.

308 Chestnut St., Phila.

THE BARAGWANATH STEAM JACKET

Feedwater Boiler and Purifier.

Boilsthe feedwater. Keeps the boiler clean.
Saves boiler repairs. Saves from 15 to 40 per
cent. of fuel. Large heating surface. No ra-
diating surface. 0_back pressure. Thor-
oughly utilizes the exhaust. Strong and dur-
able. Over 5,060 in use. Send for circular.

WM. BARAGWANATH & SON, 40 West
A Division Street,

Chicnﬁ , 111
. B. CROUTHERS, M. E,, General East«
ern Manager, 112 Liberty Street, New York.
Square, Oval, or Round Smooth Holes

BIT it nt
.éulg‘ Iu(lzﬁlgmené (50., 17 Maiden Lane, N. Y.
RAILWAY AND STEAM FITTERS SUPPLIES

Rue’s Little Giant Injector.
SCREW JACKS, STURTEVANT BLOWERS, &c.

JOHN S, URQUHART, 46 Cortlandt St., N. Y.

SCIENTIFIC BOOK
CATALOCUE,

JUST PUBLISHED.
Our new catalogue containing over 100 pages, includ-
ing works onmore than fifty different subjects. Will be
mailed tree to any address on application.
MUNN & C0., Publishers Scientific American,

361 Broadway, New York.

corBPIm jl

FIRE fiUfTRaTE)
BY DR New [igs; @Hﬁ

 Serd Grecr SHR o

THE CURTIS
- RETURN
STEANM TRAP.

m condensed un-
er pres: rtreo s
boiler, whether taken from above or

below the boiler lever, without loss
or waste. Manufactured by

THE COURTIS REGULATUR CO.,

-BOSTON, MASS.
Send for Circular No. 19.

BEFORE YOU BUY A BICYCLE

OR GUN send stamp to A. W. GUMP,
Dayton, Ohio, for new and second-hand

rice list. REPAIRING AND NICKELING.
¥ SHCOND-HAND. BICYLES, GUNS
and REVOLVERS taken in EXCHANGE,

» | WANT ACTIVE, ENERGETIC MEN
R\ and women all over the country to
s&l%‘ths quﬂm ::-xm VtVABm
2 ©! ay to actasm
Y a yl'ltg %ecn!’usg the lrgument:
sales are made with livtle difficulty, I will ship
8 Washer on two weeks’ trial, on liberal terms, to be
returned at my expense if not satisfactory. A.gents
canthus test it for themselves. Don’t fail towrite for
terms and illustrated cireularwith outline of argu-
ments O be u n ing sales. J. Worth, sole
manfr.. 8t. Louis, Mo,, or _box 1933, New York Oity.
Bont propald on 3 weeks’ trial to persons for thelr ewn wse’
where Ihaveno dgente Ask particularsahent Free!

£ New Catalogue of Valuable Papers

contained in SCIENTIFIC AMERICAN SUPPLEMENT, sent

eof charge to any address.
freeof yMUNN & CO.. 361 Broadway, N. Y.

Shafting and Gearing, Textile Machinery,

THOS, Wo0bD & CO,
22d and Wood =ts.,
Philadelphia, Pa.

and July 20th, 1880, to Mr. S. L.
the superintendence of Mr. Marsden,
the manufacture of Blake Crushers in

UNDRY

B AN fi}
COPELAND _& BACON, Agents, NEW Y()I!CQE g.lld‘

ROCK BREAKERS AND ORE CRUSHERS.

We manufacture and supply at short notice and lowest rates, Stone and Ore Crushers, con-
taining the invention described in Letters Patent issued to Eli
NEW AND VALUABLE IMPROVEMENTS, for which Letters Patent were granted May 11th
. L. Marsden. All Crushers supplied by us are constructed under

. Blake, June 15th, 1858, togeth-

who, for the past twenty years, has been connected with

this country and England.

D MACI?I Manufrs. Apmmin, Conn.
PHILADELPHIA.

NEW AND IMPROVED HIGH SPEED For ELECTRICAL & MAN'F’G USE.

COMPOUND ENGINES

F. ROCHOW, Sole Manufacturer,
s 86 BRIDGE STREET, BROOEKLYN, N. Y.

Restere the

&ﬂgl‘llvﬂhl% and always in o All

B q‘ﬂw gven whi . Send for
wlthcad:_lmon!;ls.{hll. Addréss orcalton

N 8§83 Broadway, New Tork, Meation thiaparet

Encyclo- Diamond Book free,
pedia of Drills and 2sc. for
700 Engrav Lightning mailing it.
ings of Hydraulic American
WELL e’VELL Well Works,
TOOLS, Machines. Anrors, 11,
Barnes’ Foot-Power Machinery,

vomplete outfits for Actual Workshop
Business. Read what a customer says:

“ Considering its c%pacity and the ac-
curateness of your No. 4 Lathe, 1 do
not see how it can be produced at such
low cost. The velocipede foot-power
is simply elegant. I can turn steadily
for a whole day and at night feel as
little tired as if I had been walking
around.” Descr‘igclve Catalogue and
Price List Free. W.F. & JOHN BARNES
Co. Address 1999 Main St., Rockford. Lil.

VALUSBLE P AT E N T FOR SALE

For Farticulars write to the ADAMSON CO. (Agents
for Selling Patents), Muncie, Indiana.
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MONTREAL COMMERCIAL SCHOOL,
8 Phill

ND FINE GRAY IRON ALSO STEEL
* CASTINGS FROM SPECIAL oy

\[ LEABLE CASTINS FROMSPECIAL
RO DR A oA 5
CLARK’S NO'SELESS RUBBER WHEELS
No more Splintered Floors,
Different Styles. Catalogue Free.

GEO. P, CLARK, -
Windsor Locks, Ct.

S’S

GRATEFUL-COMFORTINGC.

COCOA

THE USE OF TORPEDOES IN WAR.—

A paper by Commander E. P. Gallert, U.S.N,, giving a
clear presentationof the present state of efficiency of
the torpedo,the degree of perfection that it has now
reached, and describing the kinds which ure in ordinary
use in all naval services.. With 3 plates, con-
tuining many figures. Contained in SCIENTIFIC AMELI~
CAN SUPPLKMENT, No8. 536 and 537, Ten cents

Water Wheels New and Second Hand

| Address FLENNIKEN TURBINE CO., Dubuque, Iowa.
PERFECT
NEWSPAPER FYILE

The Koch Patent File, for preserving newspapers.
m: ines, and pamphlets, bas been recently improved
and price reduced. Subscribers to the SCIENTIFIC AM.
ERICAN and SCIENTIFIC AMERICAN SUPPLEMENT can be
supplied for the low price of $1,60 by mail, or $1.25 at the
office of this papet avy board sides; inscription
“ SCIEN' I Necessary for

He!
TIFIC AMERICAN,” in
every one who wishes to preserve the paper.

Address
MUNN & CO,

ips Square Monuﬁml, Canada

Please send tor circular. M. J. N. TURNER, L.R.C.P.

Publishers SCIE.ITIFIC AMERICAN.

us as long as you live. Fact{

OUR PRIDE. The Pattern Maker. Has two
inches marked by eighths on the large blade; oil-temper-
ed, rather hard, made for severe use. The small blade is

one to please mechanics. Ebon& handle, me-
tal ends. Price $1.00; but for 30
days we will sell4 for $3.00,
post-paid. Remit in wha
. i8 most con-
venien t.

e, you
buy of

MAHER & GROSH, 40 S Street, Toledo, Ohio.

ICE & REFRIGERATIN

Machines. York Pa.
tent. YORK MFG.
CUO. York, Pa.

© 1887 SCIENTIFIC AMERICAN, INC.

tin

. To be had at this office and from all newsdealers. |.

FOOD ADULTERATION

AND ITS DETECTION.

By JESSE P. BATTERSHALL, Ph.D., Chemist U. 8. Lab-
oratory, N. Y. Intended for Chemists, Health Officers,
Physicians and all interested in the purity of food and
drink. Gives best methods of analysis and is illus-~
trated by 12 photomicrographic plates. 328 pages, 8vo,
cloth, $3.50, postpaid.

Descriptive Circulars and Catalogue on Application.

E. & F. . SPON, 35 MURRAY ST, NEW YORK.

NS , Conn)
NSURANCE (2 HARTFORD Cow.
. LOSSES PAID IN 67 YEARS....$58,750.000

The Largest and Strongest ompauy.
1, BENGER passr, fraonmor,saen

WM. B.CLARK, Asst.Sect’y.
Proposals for Steel-cast Guns for the Navy.

NAVY DEPARTMENT, -
‘W ASHINGTON, D. C., June 28, 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, ot domes-
tie manufacture, one of which shall be of Bessemer stee]}
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 of 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-power
rifle cannon, made from unforged castings, one of Besse«
mer steel, one of open-hearth steel, and one of crucible
steel, or three untorged, rough-bored and turned cast-
, BRAIL GPRAD
bidder’s design.

x * * * * * *

No gun or casting for a gun will be paid for until the
gun ‘“shalthave been completed and have successfully
stood the statutory test required 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.” | ¥or
statement of requirements of said tests, and of other
conditions to be observed, reference is made to * speci-
fications ” which can be had upon application to the De-
partment.

Proposals may be made for one or
or more castings as aforesaid, *
must be made separately for each gun, or casting for a
gun, and upon forms prepared by the Department.]

Each successful bidder will be required to execute.
within fifteen days after notice of award, a formal con-
tract in accordance with his proposal, and to furnish a
bond, with satisfactory sureties, in a penal sum equal to
fifteen per cent. of the amount of his bid, conditioned
tor the faithful performance 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 of Ordnance,
Navy Depart ment. . .

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 formand to

reject any or all hids.
. WILLIAM C. WHITNEY,
Secretary of the Navy.

NAVY DEPARTMENT,

W ASHINGTON. D. C., July 20, 1831, .

In order to give more time to domestic manufacturers
to consider the matter, the period limited for the recep-
tion of proposals for steel cast guns is hereby extended,
and such proposals will be received, under the foregoing
advertisement, as modified, until Tuesday, September
20. 1887, at 13 o’clock noon, at which time the proposals

will be opened.
N WILLIAM C. WHITNEY,
Secretary of the Navy.

]

more gunsor for one
* * [but

Proposals for three Overhead Travelling
Cranes complete, three Supports for such
Cranes, and one Iren Frame for a Building.

NAVY DEPARTMENT,
W ASHINGTON, D.C., July 23, 1887,
Sealed proposals will be received at the Navy Depart-
ment, Washington, D. C., until 12 o’clock noon, on Thurs-
day, the 15th day ot September, 1887, at which time and
place they will be opened in the presence of bidders, for
furnishing the necessary material and labor and con-
structing, delivering and erecting the iron work forthe
supports of three overhead travelling cranes, the frame
of one building, and three overhead travelling cranes
compl ete, including attachments pertaining thereto, for
the Ordnance Gun-shops at the Navy Yard, Washington
D. C., in accordance with plans which may be seen, an
specifications, copies of which, together with all other
information essential to bidders, may be obtained at the
Office of the Civil Engineer at said Navy Yaid. Propo-
sals must be made in accordance with forms which will
also be furnished on application to that Office.
Proposals must be made in duplicate and inclosed in
envelopesmarked ‘* Proposals for Overhead Travellin,
Cranes complete, for Iron-Suppor:s for such Cranes, an
Iron Frame for a Building,” and addressed to the Secre-
taﬁ of the Navy. Navy Department, Washington, D. C.
e Secretary ot the Navy reserves the right toreject
any or all bids, as, in his judgment, the interests of the
Government may require.
1LLIAM C. WHITNEY,
Secretary of the Navy.

Proposals for Steel Gun-Forgings for the Navy.

NAVY DEPARTMENT,
’ ‘W ASHINGTON, August 13, 1887.

Sealed proposals, from domestic manufacturers of
steel, to furnish twenty-two sets of steel forgings for
j(i-inch B. L. rifle guns, all oil-treated, annealed, and in
accordance with drawings and specifications prepared in
the Bureau of Ordnance, will be received at the Navy
‘De_}mrtment until Tuesday, the 27th day of September,
lb?B , at 12&) clock, noon, at which time t he proposals wil

¢ opened. -

.The kinds of forgings required and the estimated quan-
tities of each (aggregating about one hundred and thirty-
six tons), are set forth in the specifications, whiclY),
to%etheg with blank forms of proposals and of contract,
and copdes of the drawings and any other information
desired, can be obtained on application to the Burean of
Ordnance, Navy Department.

The contract will be awarded for the forgings as a
whole. No proposal for less than the whole will be en-
tertained. nor will any proposal be considered unless
accompanijed bg satisfactory evidence that the bidder is
in possession of a plant adequate to the production and
delivery of the required forgings. All the forgings de-
livered under the contract must conform in material
manufacture, and quality to the aforesaid drawings and
specifications, and must successfuily pass the required
inspection and tests. .

The successful bidderwill be required, within ten days
after notice of award, to enter into a formal contract
binding himself to deliver one set of gun-forgings not
later than December 3L 1887, and not_less than one set
every twenty-one days thereafter, and to complete the
deliveries within fifteen months from the date of the
contract. A bond,in a penalsum equal to 15 per cent. of
the total contract price, must accompany the contract.

Each proposal must be accompanied by a certified
check, payable to the order of the Secretary of the
Navy, ip an amount not less than 5 per cent. of the total
amount of the bid. Checks of unsuccessful bidders will
be returned within five days atter the bids are opened.
The check of the successful bidder will be returned
when he shall have executed the formal contract and
furnished the requisite bond. In case of his failure to
comply with this stipulation, the check will become the
proi)erty of the United States.

All proposals must be in duplicate, enclosed in envel-
opes marked ‘‘Proposal for Steel Gun-Forgings,” and
addressed to the Secretary of the Navy, Navy Depart-
ment, Washington, D. C. i

The right is reserved to waive defects in form and to
reject any or all bids. WILLIAM C, WHIPNEY,

'y, ¥ B B
Oureeryaof the Nav.




153

Srientific

s

EeRp—

Wovertisements.

Inside Page, each insertion « « = 75 cents a line.
a Page each insertion = - - $1.00 a line.

The above are charges per agate line—about eight
words per line. This notice shows the width of the line,
and isset-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.

LIFE

K oOLD
LLIFEGHORT-YRIIEWAY
Address: The Amerlcan Writing

Machine Co., Hartford, Conn.;

New York Office, 237 Broadwgy.
THE COPYING PAD.—HOWTO MAKE

and how to use; with an engraving. Practical directions
how to prepare the gelatine pad, and also the anilineink
by which the copies are made; how to apply the written
letter to the Qsd; how to take off copies 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.

LYON & HEALY §

vare & Monaoe Sts., CHicaco,
§lu‘nnll. freewheir newly enlarged
Catalogue of Band Instruments,
Uniforms and ulpments, 400
Fine Illustrations describing every f
article required by Bands or Drum
Corpe, including Repairing Mate-
immings , etc. -
Instructions for
_LAmateur Bands, Exercises and Scales,
Drum Major’s Tactics, By-Laws, and a
lected List of Band Music. b

For BOILERS and STEAM PIPES
Reduces Oondensation of Steam.
FOR GAS AND WATER PIPES.
Prevents Sweating and Freezing.
The Best Non-Conductor of Heat and Coldin the World
Send for illustrated descriptive Circular, and name this paper.
143 Worth Street, New York.

PROPULSION OF STREET CARS.—
A paper by A. W. Wright, in which an endeavor is made
to solve the problem as to theamount of power required
to start a street car and keep it in motion under average
conditions. Contained in SCIENTTFIC AMERICAN SUP-
PLEMENT, No.533. Price 10 cents. To be had at this
office and from all newsdealers.

TaSLACK BARRELMACHINrRY
SASPECIALTY Err ™
N GREENWOOD &CO.

JCHESTER N.Y.

Ti6H

ELECTRIC CONVEYORS.—DESCRIP-
Bpn o ovo Iotenlons waloms T s steetcc campee

ngravings. Con-
464. Price 10 cents. To be had at this office and from
all newsdealers. - -

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. Our post office department
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.
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Mention this paper.

PATENTS.

MESSRS. MUNN & CO., in connection with the publi= A

cation of the SCIENTIFIC AMERICAN, continue to ex-
amine improvements, and to act as Solicitors of Patents
for Inventors.

In this line of businessthey have had fort years'
¢, and now have unegualed facil for the
preparation of Patent Drawings, Specificatiors, and the
gmsecution of Apglications for Patents in the United
tates, Canada, and Foreign Countries. Messrs Munn &
Co. also attend to the preparation of Caveats, Copyrights
for_Books, Labels, Reissues, Assignments. and Reports
on Infringements of Patents. All busipess intrusted to
thefh is done with gpecial care and promptness, on very
reagobable terms
A Famfphlet sent free of charge, on application, con-
taining full information about Patents and how to pro-
cure them; directions concerning Labels, Copyrights,
Designs, Patents, Appeals, Reissues, Infringements, As-
signments, Rejected Cases, Hints on the Sale of Pa-
tents, etc.

We also send, freeaf charge, a Synopsis of Foreign Pa.
tent Laws, showing the cost and method of securing
patentsin all the principal countries of the world.

MUNN & CO;, Solicitors ot Patents,
R 361 Broadway, New York.
CE- OXPICES.~No. 622 and 624 F Street, Pa-
Oﬁ.:#gmhu. near ith §treet, Washingten, B. 6.

78 and 80 Lake Street, Chicago. .

ORK BUSINESS QFFICE, 96 -

HEELERS

PAMPHLET GIVING DIRECTIONS FOR_Fi

TPATENT

REINIGCS LITHOGEN §ILIGATE [PAINT.
LITHOGEN PRIMER. WOOD STAINS
< S|{LEX FLINTAwW FELDSPAR.

merican,

[SEPTEMBER 3, 1887.

mane NEWMILFORD,Conn B4

93 MAIDEN LANE. MANUFACTURERS 6F

‘Woob JULLER.

k4 -

NISHING HARD WOOD FREE TO ANY ADDRESS.

GOLD MEDAL, PARIS, 1878,
BAKER’S

Broakfast Cocoa.

‘Warranted absolutely pure
Cocoa, from which the excess of
Oil has been removed. It hasthree
times the strength of Cocoa mixed
with Starch, Arrowroot or Sugar,
and is therefore far more economi-
cal, costing less than one cent @
cup. It is delicious, nourishing,
strengthening, easily digested, and
i admirably adapted for invalids as
well as for persons in health.
Sold by Grocers everywhere.

V. BAKER & C0., Dotchester, Mass.

PROSPECTING MINERL LANDS A SPEGIALTY,

CYLINDRICAL SECTIONS OR CORES OBTAINED THE WHILE
" DisSTANCE BCRED ARTESlAN
B eoren mounn

CASING IN PROPORTION To

SIZE OF HOLE THAN EY ANY

OTHER PROCESS. ESTIMATES

GIVEN AND-CONTRACTS MADE BY

7 PENNSYLVANIA
DIAMOND DRILL CO.

BIRDSBORO PA .
MANFTRS,0F DIAMOND DRILLS
FOR ALLKINDS OF
-—ROCK BORING, —

PATENT

JACKET KETTLES,

Plain or Porcelain Lined. Tested to 100 lb.
pressure. Send for Lists.
HAND, BURR & CO.,
614 and 616 Market St., Philadelphia, Pa.

SUPPLIES FROM
HYDRANT PRESSURE
the cheapest power known,
Invaluable for blowing
Church Organs, running
Printing Presses, Sewing
Machines in  Households.
Murning Lathes, Seroll
Saws, Grindstones, Coffee
Mills, Sausage Machines,
Feed Cutters, Flectric
Lights, Elevators, etc.

It
needs littie room, no firing
up, fuel, ashes, repairs, en-

| gineer, explosion, or delay

N no extra insurance, no coal

. s W bills, I3 noiseless, neat,

’ I ‘-é S compact, steady; will work

= & = | at any 1g)ressure of water

0 above 15 1b.; at 40 1b. pres-
AT E R T sure has 4-horse power.and
P capacity up to 10-horse
power. Prices from $15 to $300. Send for circular to
THE BACKUS WATER MOTOR CO., Newark, N. J.

OTTO CAS ENCINES.

Over 20,000 Sold.

New York Agency, 18 Vesey Street.

FIRE AND WATER-PROOF BUILDING FELT,
FIRE-PROOF PAINTS, STEAM PACEINGS, BOILER
COVERINGS, ETO.
fSamples and descriptive Price List free by mail,

H. W. JOENS M'F'G C0., 87 MAIDEN LANE, N. Y.

BRAIDED PACKING, MILL BOARD, SHEATRING, CEMENT,
CEHALMBRS=SEPNNCORE OC. FOOT H.
BRANCHES: Phila, 34 S. 2d 8t. Chicago, 144-146 E. Lake 8t.

PIPE COVERINGS

Made entirely of ASBESTOS,
Absolutely Fire Proof.

FIBRE AND SPECTALTIES.
s8TE ST. N. Y.
Pittsburg, 37 Lewis Blocke.

Hyatt Pure Water Co.

NATURE'S PROCESSES
Purifying 150,000,000 Gal-
lons Daily.

Adopted by TWENTY dif-
ferent CITIES and Towns, and
a THOUSAND or more MANT-

Free from Legal Complica-

ions.
- Recommended by Engineer
Corps, U. 8.War Department,
and the Highest Authorities
on Sanitation and Hydraulic
-, Erllgmeering.
esults Guaranteed.
For U@rcul%gd and Estimates

! eSS
HYATT PURE WATER COMPANY,

TRIBUNE BUILDING, NEW YORK.

ELEGTRICAL

Street, N.

Edward P.Thompson, Solicitor
8 of Electrical Patents, 3 Beekman
for testimonials and instractions.

UNEQUALLED for CEMENTINC g
, glass, china, paper, leather, &c. Always BFpx—=o1
y Pronounced strongest glue known. E

> - COLD MEDALS.
ussiaGementGCo., wtamps S

BABBIT and ANTI-FRICTION METALS

AS MANUFACTURED BY

E. A. C. DU PLAINE,

64 & 66 S0O. CANAIL, ST., CHICAGO, ILL.
XXXX Nickel Babbit gpat.) Warranted 20 per ct. Nickel.
XXX Nickel Babbit (pat.) Warranted 15 dper ct. Nickel.
XX Nickel & Copper Babbit Warranted 5 p. c. Nickel.
X Genuine Copper Babbit Warranted 15 p.c. Copper.
AA Genuine Copper and Tin Bubbit.

“Genuine ” Babbit (Sold by others as real Genu-

ine).
Lubricating Babbit (Absorbs the oil well).

B

C

No.1 HardwareBabbit,a fine quality and good wearing.

go.% Hardware Babbit, the ordinary cheap Babbit.
o. 3

Antimonial Lead Babbit.
PLUMBAGO BABBITS.,
No. 1 Plumbago Metal. l No. 3 Plumbago Metal.
No. 2 Plumbago Metal. No. 4 Plumbago Metal.
These Plumbago Metals cannot be excelled for the
rices. They require but little oil athiigh speed, and Iwill
Mver them in boxesof 65 or 125 Ib., Iess Freight, Cart-

age, Boxing, &c. Try.them, and convince yourself of
their merits. MENTION THIS PAPER.

Adamantine Babbit, very hard, journal polishes.

A=l

CEQ. W. MARBLE, Sole Manu~
facturer of THE ACME WRENCH.
The best made, all steel, and warranted, § sizes.
28 to 83 South Canal Street,.Chicago, U. 8. A.

BEST and most RELI-
ABLEforswift running.

Chas. A. Sehieren & Co.

STEIM Pu“P for Hot or Cold, Fresh or

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
an% Acid Blowers. Air Compressors. Etc.

Bunnt BY GUILD & GA.RR;SON, Brooklyn, N. Y.

R

i

WITHERBY, RUGG & RICHA RDSON. Manufacturers
of Patent Wood Working Machinery of every descrip-
tion. Facilities unsurpassed. Shop formerly occupied
by R. Ball & ('0., Worcester. Mass. Send for Catalogue.

To Business Men.

The value of the SCTENTIFIC A MERICAN as an adver-
tising medium cannot be overestimated. Its circulation
is many times greater than that of any similar journal
now published. It goes into all the States and Territo-
ries, and is read in all the principal libraries and reading
rooms of the world. A business man wants something
more than to see his advertisement in_a printed news-
paper. He wants circulation. This he has when he
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 wniea you decide 1t is
for your interest to advertise. This is frequently done,
for the reason tnat tne agent fzets a_larger eommission
from the papers having a small circulationthanis allow-
ed on the SCIENTIFIC AMERICAN. .

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

dress
MUNN & CO., Publishers,
361 Brondway, New York.

The Original Unvalcanized Packing

G ALLE]] THE ST AND AR"—AB itisthe Packingby which

all others are compared.
Accept no packing as JENKINS PACKING unless
stamped with our “ Trade Mark.”

JENKINS BROS, {fbidfiesiss

N. Y.
105 Milk Street, Boston.
18 Bo, Fourth St., Phile.
54 Dearbora Bt., Chieago.

© 1887 SCIENTIFIC AMERICAN, INC.

i

Horizontal... .Gas Engines.

Vertical.... .Gas Engines.

Twin Cylinder. .Gas Engines. N

-Gombined: . .:::::: O8%0:: a8 Bigings and B¥iamos. | (N
0TTO GAS ENGINE WORKS,

CHICAGO. PHILADELPHIA.

) THEAMERIGAN BELL TELEPHONE 0.

95 MILK ST. BOSTON, MASS.

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

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

MODEL and g StidforGireniars,

BXPERIMENTA] cc.msson.

WORK CINCINNATY,

—A e

SPECIALTY, ™"(Mention this Paperd
BARREL, KE@,
i Hogshead,
) AND

STAVE MACHINERY.

Over 50 varieties manu-
factured by

2B

ARHINS
Y i

Truss Hoop Driving. E- & 8. HOlmGS,
BUFFALO, N. Y.
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Seientific  American

) FOR 1887.
The Most Popular Scientific Paper in the World.

Only $3.00 2 Year, including Postage. Weekly.
52 Numbers a Year.

This widely circulated and splendidly illustrated
paper is pubtished weekly. Every number contains six«
teen pages of useful information and a large number ot
original engravings of new inventions and discoveries,
representing Engineering Works, Steam Machinery
New Inventions, Novelties in Mechanics, Manuf:ctures,
Chemistry, Electricity Telegraphy, Photography, Archi-
tecture, Agriculture, Horticulture, Natural History, etc.

All Classes of Readers find in the SCIENTIFIC
AMERICAN a popular resume of the best scientific in-
formation of the day; and it is the aim of the publishers
to present it in‘'an attractive form, avoiding as much as
possible abstruse terms. To every intelligent mind,
this journal affords a constant supply of instrictive
reading. It is promotive of knowledge and progress In
every community where it circulates. - o

Termso f Subscription.—One copy of the SCIEN-
TIFIC AMERICAN will be sent for one year—52 numbers—
postage prepaid. to any subscriber in the United States
or Canada, on receipt of three dollars by the pub:
lishers; six months, $1.50; three months, $1.00.

Clubs.—One extra 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,dra:ts, ete., pay-

P U & co.,
361 Brpadway,‘New York.
Scientific American Supplement.

This is a separate and distinct publication from
THE SCIENTIFIC AMERICAN, but is uniform therewith
in size, every number containing sixteen large pages.
THE SCIENTIFIC AMERICAN SUPPLEMENT is published
weekly, and includes a very wide range of contents. It
presents the most recent papers by eminent writers in
all the principal departments of Science and the
Useful Arts, embracing Biology, Geclogy, Mineralogy
Natural History, Geography, Archeology. Astronomy.
Chemistry, Electricity, Light. Heat, Mechanical Engi:
neering, Steam and Railway Engineering, Mining
Ship Building, Marine Engineering, Photography
Technology, Manufacturing Industries, Sar.itary En
gineering, Agriculture, Horticulture, Dome¢atic Econor
my, Biography, Medicine, etc. A vast amounnt of fresh
and valuable information pertaining to these and allied
subjects is given, the whole profusely illustrated with
engravings.

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

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

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

To Koreign Subscribers.—Under the facilities of
the Postal Union,the SCIENTIFIC AMERICAN is now sent
by post direct from New York, with regularity, to sub-
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