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THR PHYSICS OF THE BICYCLE.
Referring to our article on ‘The Physics of the

August 3, 1895, the Boston Journal of Commerce has to
say : ‘It is with extreme reluctance that ‘our’expert
bicyelist is compelled to dissent from the views of so
able and accomplished an authority on physical sci-
ence as the SCIENTIFIC AMERICAN, as to some of the
conclusions arrived at in the above clipping. He has
just returned from a three weeks’ tour of duty, doing the
convolutions of the White Mountains, and the expert
practical knowledge of ‘biking® which he has gathered
in on this as well as several other oceasions makes it
evident to him that the writer is not much of an ex-
pert on the bicycle, or he would have noticed at the
very first that there is a constant effort to keep the
wheel in an upright position. In just the act of keep-
ing the balance alone, to say nothing about steadying,
the wheel has to be turned to the right whenever the
rider finds himself falling in this direction, which
gradually brings the wheel under the center of gravity,
and turned to the left whenever it is found necessary
to catch the balance in this direction. An expert has

wheel and keeping his balance in all directions, with
only one single point beneath him to rest upon, by
simply increasing the speed of the wheel whenever he
is tipping forward, and slacking up to regain any ten-
dency to fall backward, guiding to either the right or
left to keep in an upright position.
a bicycle the front wheel is turned to an angle of about
45° and pedaled forward and back just enough to
preserve the center of gravity.”

All this simply substantiates what is said in the ar-
ticle referred to.
into the physics of the subject, his comment might
have been different.

Why isa ‘““constant effort” necessary to Leep the bi-
cycle up ? It is because the *‘additional force” men-
tioned in our article, such as the movement of the
rider, an obstruction, or the wind, acts upon the wheel
y | to change its plane of wotion, whereupon the rider
must make some effort to maintain his balance, as
stated by the ‘ bicycle expert.”

No one can take the first lesson in bicycle riding
without having it thoroughly impressed on his mind
that there ‘“‘must be a constant effort to keep the
wheel in an upright position.” But this does not alter
the ¢ physical fact.” 1t is still true that ‘‘a body in
motion persists in maintaining its plane of motion un-
less some additional force acts on the body at an an-
gle to the original line of irotion.” The additional
forces referred to which tend to upset the bicycle are
accidental and very frequent, requiring the almost
continuous swinging of the guide wheel in one direc-
tion or the other, as stated by the ‘‘expert.” An ex-
pert wheelman can keep upon a straight course with-
out manipulating the guide wheel at all.

A bicycle with the guide wheel fixed, with a load im-
movably fastened to it, when set in motion on a smooth
surface, will retain its upright position so long as its
momentum lasts. A common wagon wheel set rolling
with considerable speed will roll on alone in a verti-
cal plane until it meets an obstruction or loses its mo-
mentum.

There is truthin the ‘ bicycle expert’s” remarks, but
they do not in the least alter the physical fact as orig-
inally stated.

— e —
PROCEEDINGS OF THE AMERICAN ASSOCIATION AT
SPRINGFIELD, MASS.

Besides furnishing facilities for seeing Forest Park,
the Armory and other local attractions, the generosity
of the local committee gave the scientific visitors an
opportnnity to see some of the educational institutions
of Western Massachusetts.
them to Amherst, where they first inspected the State'
agricultural college, its farm and garden, and particu-
larly its insecticide experiment station, where war is’
waged on the gypsy moth, the elm beetle and other
insect pests. Next the laboratory, observatory, libra-
ry and cabinet of Amherst College were visited. The
famous collection of twenty thousand tracks made

by Professors Hitchcock, Emerson and Cope. These
impressions left on the red sandstone were of all sizes,
from those that might have been made by mice up to .
"those of elephantine magnitude. The largest were by
what was significantly named the Brontozoum gigan-

teum, literally the great thunder beast. The stale jest

. 16434| as to this being the headquarters of the American"‘ha]t octaves.
" 16124 ' Track Society was capped by the new one that these ,same upper limit, but it is done by adding a child’s
. 16437

tracks were made by a ‘‘four-toed toad.” Smith College
for young women was visited at Northampton, whose
fine art gallery, cabinet, and botanical garden were
much admired. Trolley rides were taken to Easthamp-
ton, Williamsburg, and other points. A party of
eighty visited Mount Holyoke College at South Hadley,
the pioneer of institutions for the higher education of
women, whose new buildings for scientific purposes
were examined with a great degree of interest.

l Additional value was imparted to these and other
neighboring excursions by two evening lectures with
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lantern illustrations. The first of these was by Prof.
W. M. Davis, of Harvard, on the ‘ Geology of the
Connecticut Valley.” His styleisa model of clearness,
and he gave to even those of his hearers who were
familiar with the main facts a more vivid apprehen-
sion of them. The lowlands and highlands, the
valleys and mountains, the ridges and sheets of sand-
stone, the scattered bowlders and beds of gravel were
all made tributary to practical lessons concerning not
only geology but also geography, agriculture and the
progress of civilization. The other lecture was by Dr.
Cornelius Van Brunt, of New York, concerning the
*“Wild Flowers of the Connecticut Valley.” He showed
rapidly and with running explanations 140 lantern
slides which were all taken from nature by himself and
'painted by Mrs. Van Brunt, and which are certainly
some of the most brilliant and beautiful slides ever
shown on the screen. He admitted, however, that
rmost of his specimens were from the Hudson River
Valley, though none were exhibited that could not be
also found in the valley of the Connecticut.

In connection with these illustrated lectures which
i were given in the City Hall, and were complimentary
‘to the citizens of Springfield, mention may here be
.made of the day given by the section of physics to the
subject of color photography. This was in what is
known as Evangelist Hall, a much smaller room, and
the hearers were mainly members of the association.
The main paper on this fascinating art was by Mr.
F. E. 1Ives, of Philadelphia, whose experiments have
been freguently described. Three different methods
are now attracting attention. TheLippman, ordirect
process, is based on the theory that if the light which
iforms the image passes through the sensitive film to a
mirror in contact with it, the reflected rays produce
the desired phenomena within the film. In practice a
structureless film of bromide of silver in gelatine is
used backed by mercury. But out of thousands of
exposures few are successful. Hence the public ex-
pect better results from the composite methods of
Joly or Ives. These rely on the fact that all colors can
be reproduced to the eye by mixtures of three spectrum
colors—red, green and blue violet. Three negatives
are made by exposures through selected color screens
adjusted to yield a record of the colors of the object,
and a positive made from this set of negatives can at
any time be translated in color by lantern projection,
or in the photochromoscope. Three images are super-
imposed on the screen, and the three primary colors
are found to be mixed in such proportions asto re-
produce every color and gradation of light and shade.
In practice the complete color record is now made on a
single sensitive plate, at one exposure. Permanent
color prints can also be made from the negatives on
paper, though by a complicated and costly process de-
tracting from its practical value. Joly, in place of three
separate color screens, uses one particolored screen
made up of narrow strips of red, blue and green, get-
ting the same result as the Ives process, only by a
short cut. Serious practical difficulties are met, and it
is liable to vield in the lantern the effect of a colored
picture on ribbed paper. All these matters were ex-
plained in detail by Mr. Ives, who ended by delighting
his audience by the exhibition on the screen of his own
admirable and surprisingly beautiful photographic
reproduction in natural colors of objects varying in
size from a box of candies, or a bouquet, up to the mag-
nificent scenery of the Yellowstone Park. The rich
azure of the pools, the fine browns of the ledges, the
vivid green of the foliage, and all other tints and shades
were brought out with a truthfulness and loveliness
surpassing the skill of the painter.

In this same section remarkable facts were given by
Professor Van Nardoff, of Barnard College, proving
beyond question that red, green and blue are the
;primary coiors, instead of red, blue and yellow, as
has long been stated. His delicate apparatus formed
| white light from the former three as primaries, and
. also brought out various tints, by ingenious combina-
‘thI]S whose mechanical details were devised by Mr.
F. W. Huntingdon, of Montclair, N. J.

One of the most interesting papers was on voice pro-
duction, and another on voice analysis, by Dr.
i Muckey and Dr. Hallock. These were illustrated,
I showing the vocal cords in action. The total range of
sounds made by human voices is about six octaves.
The greatest range of any single voice known was at-
tained by Luerezia Ajugari, in 1770, who actually
sang from G2, with only 192 vibrations per second, up
,to C6, with 2,048 vibrations—a range of four and a
Ellen Beach Yaw has lately reached the

register to that of a woman.

Voice analysis is recorded by making a resonator
, for the fundamental and overtones so as to sound in
sympathy, and to cause tiny gas jets to flicker.
These variations have hitherto been drawn by hand,
| but now they are photographed by a swiftly moving
camera, so as to make a perfectly accurate record.
Practically this invention is very useful in analyzing
the voices of singers or speakers, and determining at
once where they need improvement.

The address by Vice-President W. LeConte Stevens,
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before this section, on ‘' Recent Progress in Optics,”
showed how rapidly the army of workers in that di-
rection had increased and what wonders they were ac-
complishing. Any notice of such an exhaustive paper
must necessarily be incomplete. The physicist is
nearly powerless without the aid of a high order of
mechanical skill. This is exemplified by what Brashear
has done to help Michelson to measure the waves of
light with accuracy so great that no error equal to
one-twentieth of a wave length should appear on the
reflecting surfaces. This entire work has been dis-
tinctly American. Fluorescent solutions enable us to
bring within the domain of optics many wave lengths
previously invisible. It is proved that the shining of
luminous paint is accompanied with chemical action,
and renders probable what may be termed chemi-
luminescence. The fact that substances which show
no light at ordinary temperatures become luminous
when warmed warrants the special term thermo-lumi-
nescence. On the other hand, many substances grow
luminous at the temperature of liquid air (—180° C.)
that ordinarily seem incapable of it ; e. g., ivory, gela-
tine and pure water. All luminescence is probably
jointly physical and chemical. The problem of secur-
ing on the photographic plate a lasting image of the
varied tints of the spectrum has at last been fully
solved, from a scientific standpoint, even if commercial
demands are yet made in vain. This naturally led
Prof. Stevens to a review of the experiments by Lipp-
man, Joly and Ives concerning color photography.
He also rapidly reviewed the recent applications of the
spectroscope, and recent researches in the domain of
polarized light. He spoke of progress in physiological
optics.

Dr. William MecMurtrie’s address before Section C
was on ‘‘ The Relation of the Industries to the Ad-
vancement of Chemical Science.” This was finely il-
lustrated by the history of the development of the coal
tar color industry, and other examples of the interplay
between the new elements, new compounds, new laws
and new methods that are constantly following each
other so rapidly that few of us can keep ourselves in-
formed concerning them. The study of the ultimate
history of all industries will show that, as they grow,
they make increasing demands upon educated men.
For this reason the demand is growing for a combina-
tion of chemical and engineering knowledge in the
same person.

This remark naturally leads us to a word about Prof.
William Kent’s address on the ‘‘ Relation of Engineer-
ing to Economies.” The true definition of engineer-
ing is that it is ‘‘the art of directing the great sources
of power in nature for the use and convenience of
man.” Political economy is the science of wealth;
but engineering is its producer by utilizing the forces
of wind, running water, fuel as found in forests, coal
mines, natural gas and oil wells. Mr. Kent dwelt par-
ticularly on the results accomplished by the use of
coal as a vast source of reserved power and energy.
After many quotations from the standard authorities,
and examples furnished by the existing state of things,
he concluded that engineering will contribute more
largely than any other cause to merge capital and
labor, by making the laborers themselves the cap-
italists. This will be the crowning triumph of engi-
neering, and will warrant the political economists in
burning all their old books and building a superb
monument to James Watt, the engineer, who did
more than all others to increase the wealth of the
nations.

Oneof the most ancient things men have ever made
is the arrow, and, perhaps, no living man has ever
made this weapon the subject of such careful and suc-
cessful study as Frank H. Cushing, the vice-president
of the anthropological section. He skillfully traced
it back to its simplest beginning, and told its fascinat-
ing history down to the present day. He told his own
boyish experience in trying to manufacture stone ar-
rows like those of the Indians, his tool being a tooth
brush handle tied to a rod with a shoestring. He
claims that this success proved that the primitive man
first tried to shape an arrow from bone, then found,
as he himself did, that the bone would chip away
flakes from the flint, and thus discovered that most an-
cient of all the arts. He also expressed the conviction
that the primitive men, judging by his own long resi-
dence amid the archaic Zunis, and other aboriginal
tribes, must have had many simple, yet ingenious
methods of work. They sought the materials amid
beds of pebbles or buried ledges, blocking out the
blanks for easy transportation as broad, leaf-shaped
blades which were hidden in the soil. These caches
are found to-day on old Indian ranges. They learned
to work rapidly. He testified that in thirty-eight
minutes he had actually made seven finished quartz
arrow tips. Certain ceremonies were performed after
the arrowmakers had done their work, which were de-
scribed. The shafts were cut with due sacrifices, peel-
ed and seasoned with reference to the uses to which
they were to be put, for war or the chase. The feather-
ing was from the wings of eagles or hawks, split, trim-
med, and tufted according to specialideas of theirown.
Mr. Cushing gave details of the methods of the Pue-

blos, the Peruvians and others, in making not only
arrows, but knives, spear heads, harpoons and all the
various flint tools and implements. In his opinion,
many of these articles were used indifferently for
sundry purposes, just as a boy now uses his jack knife
in many ways.

The arrow was reverenced by primitive man. The
best archer became the born leader. The chosen ar-
row was the chieftain’s sign. A bundle of these
weapons was the most costly offering to the gods.
Thus it won its place, not only in war and the chase,
but in worship and ceremony. So it was amid the Ro-
mans, the Babylonians and the Chinese, as well as
amid the early races of this country. Incidents were
told showing its use in prayer, sacrifice and divination,
and its relation to records, writings, gambling, and
astrology. Thus what was at first but a flint taken
from the ground became a symbol and a message for
revealing the most secret thoughts of the human soul
and a plumed stylus shaping the history of mankind.

Before the same section Miss Alice C. Fletcher read
a paper on ‘*‘Indian Songs and Music,” giving the re-
sults of long study among the native tribes of our
country. She reminded her hearers that every Indian
ceremony had its appropriate musie, and that among
the aborigines, as well as among civilized nations, the
songs of any people express their emotional life. In-
stead of being always improvised, as is commonly sup-
posed, many Indian songs have been handed down
from former generations. Yet a good new song rapid-
Iy wins popularity, and traveis from tribe to tribe.
The difficulties were related that had attended her
efforts to collect Indian songs. Sacred songs and
love songs were the most hard to gather. Persons
may live a long while among the Indians and never
hear them. In recording their songs the graphophone
has been helpful, where it was available. The rhythm
is always marked, usually with motions of the body.
But there is also a material sense shown by sing-
ing in unison. Miss Fletcher has studied hundreds of
Indian songs and those of widely scattered tribes, com-
paring them with the folk song of other races, with
the result that they are universally built along the
tones of a chord. Even when they sound like wild
shouting this is found to be the case. The harmonic
sense guides the voice when set going by the rhythmic
impulse. In each song occurs a short melodic phrase,
and these phrases are correlated into clauses.

Professor F. W. Putnam, whose long continued
labors in archaology entitle him to speak with au-
thority, described symbolic carvings on the ancient
mounds of Ohio. His conviction is that the mound
builders were a branch of the great southwest people
who were represented by the ancient Mexicans, who
reared the cities of Yucatan, and that these symbols
closely resemble carvings found in Central America.
Dr. Haliburton followed with remarks on the year of
the Pleiades in prehistoric star lore; claiming that all
over the world are vestiges of a calendar regulated by
that group. He cited the Greeks, Romans, Pueblos,
Polynesians, Blackfeet Indians, etc., and was fully
confirmed in his remarkable statements by Professor
Peet, Mr. Cushing, and other members present.

Professor G. F. Wright brought what he claimed to
be an additional relic of prehistoric man in America,
in the shape 'of a rough bit of stone from the glacial
gravel near Steubenville, Ohio, which excited consid-
erable discussion. By some it was regarded as a true
glacial implement, while others doubted. The general
feeling seemed to favor his claim.

At a joint meeting of several sections, Professor W.
L. Moore, the chief of the weather bureau, spoke on
its relations to the science and industry of the coun-
try. As a single instance he cited the fact that $36,-
000,000 had been saved to our shipping by the predie-
tion of one great Atlantic storm last year. He marked
out the new fields of inquiry that the bureau ought to
enter, especially amid the upper strata of the air, and
the study of the soil as well as the air in forecasting
frosts. He traced the development of the weather
bureau from the time when it only gave out ‘‘ proba-
bilities” down to the present accurate forecasting by
States.

The nine sections met in different buildings, some of
them far apart, and it was out of the question to keep
track of all the papers one wanted to hear. Many of
those not now mentioned were no doubt of equal
value with those reported. It was worthy of note
that many of the sections gave prominence to educa-
tional features of their special work. Giving a sum-
mary of the work done : there were 42 papers read in
the section of Chemistry ; 84 in that of Physies; 33 in
that of Anthropology; 28 in that of Botany; 19 in
that of Geology and Geography; 16 each in the sec-
tions of Astronomy and of Zoology; 138 in that of
Economics and Statistics—or, as it is henceforth to be
styled, ‘Social and Economic Science,” and 6 in that
of Mechanical Science and Engineering. This makes
a grand total of 207 papers actually read in the nine
sections, not counting the large number read in the
affiliated societies meeting before and after the parent
organization. Besides these there were three public
addresses by Professor Davis, Dr. Van Brunt and
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Professor Bickmore, each illustrated, one presidential
and seven vice-presidential addresses. On Sunday,
though there were no business meetings, most of the
pulpits of Springfield were occupied by clerical mem-
bers of the A. A. A. S.. among whom may be men-
tioned Professor G. F. Wright, of Oberlin ; Professor
W. N. Rice, of Wesleyan University ; President Wood-
row, of South Carolina ; Dr. H. C. Hovey, of Newbury.
port. Religious addresses were also made by Major
Jed Hotchkiss, of Staunton, Va.; Miss Alice C.
Fletcher, of Cambridge, and several others.

There were in attendance 367 members and fellows,
hailing from thirty States and from Canada. Theranks
have been thinned this year by the death of 42 mem-
bers and fellows, and increased by the election of 185
new members; while 58 old members have been pro-
moted to be fellows, and two persons were made hon-
orary fellows.

An important step was taken in instructing the
president and permanent secretary to arrange with
the University of Cincinnati for safely storing the vast
mass of volumes and scientific papers that have accu-
mulated at the Salem office.

Buffalo was chosen as the next place of meeting,
where the association has been in the habit of meet-
ing every ten years. It was decided to meet in the
fourth week of August, 1896, and to begin on Monday
instead of on Thursday, although this change was not
made without considerable opposition.

The following officers were chosen for the ensuing
year, viz.:

President—Edward D. Cope, of Philadelphia.

Vice-Presidents—A. Mathematics and Astronomy,
William E. Story, of Worcester, Mass.; B. Physies,
Carl Leo Mees, of Terre Haute, Ind.; C. Chemistry,
W. A. Noyes, of Terre Haute, Ind.; D. Mechaniecal
Science and Engineering, Frank O. Marvin, of Law-
rence, Kan.; E. Geology and Geography, Benjamin K.
Emerson, of Amherst, Mass. ; F. Zoology, Theodore N.
Gill, of Washington, D. C.; G. Botany, N. L. Britton,
of New York City; H. Anthropology, Alice C. Fletcher,
of Washington, D. C.; 1. Social Science, William R.
Lazenby, of Columbus, O.

Permanent Secretary—F. W. Putnam, Cambridge,

Mass.
—_—————

The Moon’s Power over the Weather,
Fallacies about the moon are numerous, such asthat
the full moon clears away the clouds; that you should
only sow beans or cut down trees in the wane of the
moon ; that it is a bad sign if she changes on a Satur-
day or Sunday ; that two full moons in a month will
cause a flood ; that to see the old moon in the arms of
the new brings on rain, and 1many others, of which a
catalogue alone would take up a good deal of space.
M. Flammarion says that ‘‘ the moon’sinfluence on the
weather is negligible. The heat reaching us from the
moon would only affect our temperature by twelve mil-
lionths of a degree; and the atmospheric tides caused
by the moon would only affect the barometric pres-
sure a few hundredths of an inch—a quantity far less
than the changes which are always taking place from
other causes.”™ On the whole we are disposed to agree

with the rhyme which thus sums up the subject:

The moon and the weather
May change together;

But change of the moon
Does not change the weather,

Even the halo round the moon has been discredited,
for Mr. Lowe found that it was as often followed by
fine weather as by rain, and Messrs. Marriott and
Abercromby found that the lunar halo immediately
preceded rain in thirty-four cases out of sixty-one. We
always have a lingering hope that some future
meteorologist will disentangle the overlapping influ-
ences, and arrive some day at a definite proof that our
satellite . after all has something to do with our
weather.—Nature.

_—  —r e —
How to Succeed as a Chemist.

‘T noticed,” said the druggist to his assistant, ‘‘that
a gentleman came in with a preseription, and that you
took it and gave him the stuff in about three minutes.
What do you mean by that?” ‘It was only a little
carbolic acid and water,” replied the assistant. ‘1
simply had to pour a few drachms of acid into the bot-
tle and fill it up with water.” ‘‘ Never mind if you had
only to do that.” the druggist declared. ‘' Don’t you
know that every prescription must take at least half
an hour to fill or the customer will think he isn’t get-
ting anything for his money ? When a prescription
for salt and water, or peppermint and cough sirup is
handed to you, you must look at it doubtfully, as if it
were very hard to make up. Thenyoumustbringitto
me, and we will both read itand shake our heads. After
that you go back to the client and ask him if he wants
it to-day. When he says he does, you answer that
you’il make a special effort. Now a patient appreciates
a prescription like that he’s had so much trouble over,
and when he takes it he derives some benefit from it.
But don’t you do any more of that three-minute pre-
scription business, my boy, if you want to become a
first-class druggist.”—Sheffield Telegraph.
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AN EFFICIENT COFFEE DRIER,

Theillustration represents a steam and hot air heated
drier so constructed that all the contents of the dry-
ing chambers must be thoroughly and similarly heated,
the hot air being centrally introduced to the cylinder
of the drier and necessarily escaping through the ma-
terial being dried. A patent has been granted for the
improvement to Emilio Cabrero y Echeandia, Las
Marias, Porto Rico (address in care of C. A. Delgado,

ECHEANDIA’S COFFEE DRIER.

76 Broad Street, New York). The drier cylinder has
closed ends and axial sleeves rotating on an air pipe,
the sleeves having sprocket wheels driven by chains
from a drive shaft. The material to be dried is re-
ceived in circumferential compartments, formed be-
tween perforated walls, the inner one of which ismade
of wire gauze and supported on cross pieces secured
to the end plates, while the outer wall, preferably per-
forated only on horizontal strips, is similarly sup-
ported on cross pieces, which divide the space be-
tween theinner and outer walls into compartments, to
cause the grain to be held more evenly in the revolv-
ing cylinder. There are also holes or openings in the
cross pieces to facilitate the circulation of heat, and
the compartments are filled and emptied through cir-
cumferential houles over which 1oves a slide plate.
Through the axial sleeves passes a central perforated
air pipe connected with a hot air supply by a pipe in
which is a blower, to drive the het air received from a
furnace funnel into the drier. Supported on the air
pipe in the upper half of the eylinder is also a frame-
work with hollow heads carrying a cluster of steam
pipes, connected at one end with a steam supply and
at the other end with an exhaust pipe leading back to
the boiler. The ceylinder is thus heated by the hot air
forced into it through the central pipe and also by di-
rect radiation from the steam pipes, quickly and
evenly drying the coffee, grain, or other material held
in the compartments, as therevolutions of the cylinder
tumble about the contents of the several compart-
ments, and bring them all equally under the influence
of the heat.

O
>—@

A MACHINE FOR PACKING CIGARETTES,

A machine of simple construction to facilitate the
packing of cigarettes, and readily adjustable for pack-
ing different numbers, is shown in the accompanying
illustration, and forms the subject of a patent issued

-
-

NORIEGA'S CIGARETTE PACKER.

to Mr. Eloy Noriega, of Apartado 516, city of Mexico,
Mexico. A suitable base is recessed to form a box to
which is hingel a lid, shown raised in the engraving,
and at the front side of the box is a slideway for a
plunger, the rear side of the slideway being formed by
an adjustable cross bar, the plunger and the cross bar
being recessed on their upper faces to permit the move-
ment over them of a lever pivoted to the rear of the
box. At theright of the plunger is a cigarette recep-
tacle whose rear wall is formed by block drawn rear-
ward by a spring and pressed forward by a wedge

operated by the movement of the lever, the wedge
sliding between the front cross bar and another ad-
justable cross bar. The rear cross bar has rearwardly
extending arms connected by a cross bar moving in ex-
tensions from the casing, and the latter cross bar is
adjusted to the desired position by means of screws
and wing nuts.

The cross bar next the plunger has a series of aper-
tures registering with apertures in the bottom of the
casing at different distances from its front, screws
being placed in different apertures as the bar is imoved
backward, while numerals adjacent to the apertures
indicate how many cigarettes
the receptacle will take when
the fastening screws are inserted
in the different apertures.
Pluungers of different widths are
used for each position of the
bar. The cigarette receptacle
has outer projections over which
a paper bag may be placed, and
has a separate lid opened by a
spring, the catch of the lid being
released and the lid opening au-
tomatically, after the lever has
been moved its full stroke to
actuate the plunger and push
the cigarettes out of the recepta-
cle into the bag or wrapper in-
closing the package. The cigarettes are inserted by
hand before the lid is closed and the bag or wrapper
placed in position.

ﬁflill
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THE “BRISTOL” COUNTER.

The War Telephone.

An interesting experiment of installing a telephone
by trotting cavalry was recently successfully under-
taken by some Prussian Uhlans between Berlin and
Potsdam. Two sets, of one officer and two non-com-
missioned officers, proceeded in the early morning re-
spectively from Berlin and Potsdam. Each set was
equipped with a complete telephone apparatus, which
one of the men carried in a leather case on his chest,
besides the requisite quantity of thin wire. The end
of the wire was connected with the respective towns’
telephone station and the wire was, by means of a fork
fixed at the end of the lance, thrown over the tops of
the trees along the road. As each kilometer of wire was
thus suspended a halt was made, and it was ascer-
tained whether there was connection with the station.
A new kilometer of wire wasthen connected with the
former, and on went the men. The two sets met at
Teltow. The wires, having been respectively tested
with their respective stations, were connected, and
telephonic connection between Berlin and Potsdam
was established. The distance is about twenty miles,
and the whole thing was done in about four hours.

O
>+

Tellurium.,

Tellurium is found in small quantities all over the
United States, conmonly combined with gold, silver,
and bismuth. When present in ores of silver and gold,
it renders their reduction by the process of amalgama-
tion impracticable, so that smelting has to be resorted
to. Copper bullion sometimes contains tellurium.
Even when amounting to only 1-400 of 1 per cent, it
renders the copper so brittle as to be unfit for the finer
uses, though it is good enough for castings. The busi-
ness of freeing copper from the objectionable metal
is conducted on a big scale, the largest works being lo-
cated at Baltimore and at Bridgeport, Conn. From
the copper in solution is precipitated a slime, consist-
ing of gold, silver, arsenic, selenium
and tellurium. The tellurium may
be separated out by chemical
means, but ordinarily it goes with
the rest of the precipitate after the
gold and silver have been saved.

Tellurium forms a remarkable
alloy with aluminum. When the
two are melted together in certain
proportions, they suddenly com-
bine with a loud explosion, form:
ing a very brittle substance. This
substance, when dropped into
water, gives forth a peculiar and
abominable odor. The same odor
is communicated to the breath of
anybody who swallows a small
quantity of the alloy. The smell,
in fact, is one of the worst pro-
ducible in the laboratory, surpass-
ing even sulphureted hydrogen.
Recently many experts in the science of chemistry
have been trying to break it up, being convinced that
it is in reality not an element but a compound of sev-
eral elements unknown.

It is found in the Cripple Creek district, Colorado,
and in Shasta County, California. One of the Cripple
Creek camps is named Telluride.

A peculiarity of tellurium is that a bit of it as big
as a pin’s head mixed with a pound of gold will make
the latter as brittle as glass. Gold ordinarily is ex-
tremely tough, being so ductile that 900 square inches
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of ordinary commercial leaf are beaten out from a sin-
gle dollar’s worth. One of the most striking charac-
teristics of tellurium isits extreme brittleness, as noted
both as regards copper and gold. It looks somewhat
like silver and is very ecrystalline. It is slightly less
heavy than iron.—Min. and Sci. Press.

THE “BRISTOL” COUNTER.

The illustration represents a simple, efficient and
low priced counter, manufactured by C. J. Root, of
Bristol, Conn. Its movements are positive, noiseless,
exact, and it may be absolutely depended upon to

keep a perfect register of every piece or article de-
livered from any machine to which it is attached. Our
engraving shows the cover removed from the case of
the counter, and it will be seen that the several num-
bered counting disks overlap each other, which brings
the figures close up to the openings in the cover and
facilitates reading them, all the figures being at equal
distances from the openings. A spring-pressed catch en-
gaging teeth on the disk-carrying shafts prevents their
rotation except at the proper time. The whole device
is very compact and the wearing surfaces are arranged
to reduce the friction to a minimuw. The dials are
white, have % inch figures plainly marked in black
enamel, and by the use of a key they may be instantly
set at zero or at any desired starting point. The
counter is made in three sizes, counting, respectively,
10,000, 100,000, 1,000,000.

O
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FERNANDEZ’S MARINE AND LAND BICYCLE,

The illustration represents a bicycle construction de-
signed to travel with equal facility on land and ice,
and in the water. The improvement has been patented
by Evaristo Fernandez, of No. 1819 Dumain Street,
New Orleans, La. The wheels are preferably of cop-
per, their side plates inclosing a large central air space,
as shown in the sectional view. The rear wheel, form-
ing the drive wheel, has on its sides lateral blades to
engage the water when the bicycle is so used, and its
felly is toothed to enable it to take hold of ice when
the rubber tire, which is only designed for land use, is
removed. To hold the bicyecle upright when used in
the water, side weights are connected by suitable
bails to the wheel axles, but when the machine is used
onland these weights are raised by chains which pass
through a tube depending frown the frame bars, links
of the chain engaging a stop or pin to hold the weights
raised. The saddle of the machine is of a form de-

A MARINE AND LAND BICYCLE.

signed to prevent the water from splashing up against
the rider, and has at its rear end a lateral mud and
water guard.

O

AUSTRALIAN TIN.—The stanniferous or tin-bearing
area in New South Wales is estimated at 5,500,000 acres
or 8,500 square miles. Up to the present, most of the
tin has been obtained from the New England district.
The value of the tin and tin ore raised in the colony
and exported, from the beginring of 1872 to the end of
1894, was $51,287,250.

-
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BRASS CASTING.

The illustrations accompanying this subject repre-
sent a casting in brass of a condenser tube head
weighing about 500 pounds, the casting being 6 feet 3
inches in length, about 22 inches in width and about
2 inches in height or thickness. Moulded into this
head are about 1,000 circular holes 3{ of an inch in dia-
meter, in which the ends of the steam tubes or pipes
are fastened. In forming a mould for a brass casting,
a stronger sand than is used for iron is required, the
molten metal traveling more, and, unless the proper
sand is used, will eat itself into the mould. The best
sand used for this purpose is called by moulders Jersey
yellow sand No. 8. The tube holes are formed by means
of bottle-neck cores 2 inches in length and 34 of an
inch in diameter, made of a composition of sand,
wheat flour and stale beer, the outside being rubbed

being about 14 inch in height, &% of an inch in dia-
meter at the top and about 1§ of an inch at the bot-
tom. The core print pattern when finished is then
pressed down bottom up into the sand in the bottom
flask or mould box, the material being rammed down
solidly around the pattern until the flask is evenly
filled. A straightedge is then passed over the top to
scrape off the surplus sand and the loose material
blown off the back of the pattern by the opera-
tor by means -of a hand bellows. A sprinkling of
parting sand or wheat flour is then put over the
surface to prevent the sand in the top mould from
sticking to the other. The second or top flask is
then placed in position and a clay wash put on the
sides to make the sand stick. Long wooden
gate pins are then placed in position, sticking upright
in the sand at the sides and ends of the bottom mould.

ration, including the building up of the mould, tak-
ing the operator about two days. A gutter where the
gate pin impressions are is cut into the sand, witha
number of outlets leading into the mould. The upper
flask is then placed carefully in position over the other
by means of a derrick and securely bolted, the back of
the tube head touching and holding the cores beneath
in position. The molten brass is then poured into cir-
cular iron head boxes placed around the gate pin holes,
the metal running down into the gutters below and
into the mould. The metal is poured into the gate
holes from the two sides, the molten brass passing be-
tween the cores forming, when the mould is filled, the
tube holes. The casting, when completed, isallowed to
cool for four hours, after which the casting is trimmed

of itsroughness and filed and sent to a machine shop
to be finished for the fitting of the tubes. It requires
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SLICKERS

with plumbago to prevent the metal from sticking.
Brass founders’ furnaces are mostly sunk under the
floor level, the pit for removing the ash being cov-
ered over with hinged iron gratings. The covers for
the furnace tops are circular in shape and are con-
structed of cast iron. The internal building of the
furnace is fire brick grouted with fire clay. The out-
side shell is circular and made of iron 4 feet in height
and about 2 feet in diameter.

The crucibles in which the ingots of brass are melted
are composed of fire clay and black lead and are known
as blue pots. The crucibles principally used for medi-
um large castings are about 20 inches in height, 12
inches in diameter and about 1 inch in thickness.
The core print pattern for the condenser tube head is
made of wood. The design is first laid out and the
prints securely fastened in placeto the block by means
of nails running down through the center. The

THE BRASS CASTING INDUSTRY.

The top flask is then filled with the moulding sand
and carefully rammed down around the pins, which
project above the mould.

‘When the moulding process is completed, the gate
pins are withdrawn and a fine vent wire run down
through thesand overthe surface to the pattern below,
to let out the gas and prevent explosion during the
casting process. The top mould is then taken off and
turned over carefully, with the impression in the sand
of the upper side of the pattern. The core print pat-
tern is then taken carefully out of the bottom mould,
leaving the impression of the projecting core prints
into the sand, into which the operator or moulder
places the ends of the bottle-neck cores. These cores
are placed in an upright position one at a time until
the holes, which number about 1,000, are filled. The
cores must be fixed securely and stand up straight and
plumb with each other in the holes. Thisis done by

prints are made of maple and are conical shaped,

going over each one again and again, the whole ope-
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about 1,800° Fah. to melt the material, which is com-
posed of 1 part spelter, 2 parts tin and 3 parts copper,
it taking about 7 hours to melt about 500 pounds with
a hard coal fire. The flasks are about 8 feet 4 inches
in length, about 4 feet in width, about 7 inches in
height and about 1 inch in thickness. The mouldsare
trimmed up with steel slickers and small particles of
loose sand taken out by means of lifters. The sketches
were taken from the plant of W. & A. Fietcher Com-
pany, Hoboken, N. J.

ProF. RICHET publishes some figures of mortality
from diphtheria in the Revue Scientifique, which seems
to show that either the disease has this year taken &
milder form or else Dr. Roux’s serum treatment is ef-
fective. The deaths in 1884 in Paris hospitals were
1,400; from 1887 to 1891 they were from 900 to 960 a
year; from 1892 to 1894 they averaged 733; in 1895 they
were 239,
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NEW HIGH SERVICE PUMP, BOSTON WATER WORKS.

One of the last additions to the water supply system
of the city of Boston, Mass., Pumping Engine No. 3,
of the Chestnut Hill High Service Pumping Station, is
herewith illustrated. In many respects it is novel, and
represents, it is believed, an advance on previous prac-
tice.

The station is situated on the east side of the car-
riage road that winds around the base of the Chestnut
Hill Reservoir. The reservoir is surrounded by a
beautiful park and the building of the station is on
the margin of the park between the carriage road and
the tracks of the railroad that here run parallel with
the drive. The station includes two pumps other than
the one we illustrate and a boiler plant. The build-
ings of the station harmonize with the beautiful sur-
roundings, one of the pleasure grounds of the city.

The great pump is a triple expansion engine of the
three-crank rocker type. The cylindersarerespectively
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principle is applied to the steam. The high pressure
steam, passing through a separator which dries it, acts
upon the high pressure piston. On leaving the
cylinder it passes through a tubular reheater, the
peculiarity being that the working steam goes out-
side of the tubes, while live steam from the boiler,
at a pressure of 185 pounds to the square inch,
passes through the interior of the tubes. The reheat-
ers for the intermediate and low pressure cylinders are
identical. The cylinders are steam jacketed, 100
pounds of steam being used for the low pressure cylin-
der jacket and for the others 185 pounds. The drain-
age from the high pressure heaters and jackets returns
to the boiler, while the drainage from the low pressure
jacket and the water separated from the working
steam by the separators is automatically drained back
into the feed water heater.

The three pump plungers are each of four foot
stroke and of 17'5 inches diameter. Their foundation

by the connecting rods leading from the main rockerss
operate to close each valve positively at the exact mo-
ment of the reversal of the stroke. As soon as the
valves are closed the mechanism moves out of the way,
leaving the valves free to open autowmatically. This
feature makes possible the high velocity.

The dome-like structures seen on the right of the
first page view are the air chambers, from which, by a
horizontal pipe branching into thew, the water is
taken for the force main. From these also water is
taken to the condenser, which is of surface type, with
410 square feet of surface, the water passing through
the tubes and condensing the steam, which circulates
about the outside. After passing through the con-
denser and doing its work, the water is delivered into
the force main. The quantity is regulated by a special
valve. Directly below the condenser, which is seen in
the cut, is placed the air-pump, which, with a 12 inch
stroke and 24 inches diawmeter of cylinder, is worked by
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VERTICAL SECTION THROUCH INTERMEDIATE CYLINDER.

HIGH SERVICE PUMP, BOSTON WATER WORKS—SECTIONAL VIEW,

137, 24'375 and 39 in. in diameter ; the pistons have six
feet stroke. The cylinders are carried on platforms
supported by diagonal and vertical columns rising
from the basc plate. The perspective view shows very
well the disposition of these columns; the gallery
surrounding the cylinders, with its numerous electric
lights, is also shown, being one of the really striking
features of the installation. Referring now more par-
ticularly to the sectional view, it will be seen that the
pitmen of the engine act upon rockers somewhat
of the bell-crank type. From each rocker two con-
necting rods run, one to the shaft of the flywheel, this
one being nearly approximately horizontal when the
crank is at its highest point. The other connecting
rod runs in the other direction, at an angle of about
30° from the horizontal, to the plungerrod of the pump
proper. Recurring to the steam end of the engine, the
steam and exhaust valves are gridiron slides, worked
by cams on a horizontal shaft, rotated by gearing from
the ecrank shaft, the gearing being shown on the right
of the sectional view. The high pressure cylinder cut-
off is regulated by a hydraulic cylinder ; the cut-offs of
the other cylinders are invariable, The reheating

is established below the floor of the engine room. By
the reduction of stroke from that of the engine an in-
creased capacity for pressure is obtained, as well as by
the relation of diameters.

In the lower right hand corner of the perspective
view, two diagonal rods can be seen running upward
somewhat similar to the valve rods in a Corliss engine.
This is part of a system which forms one of the charac-
teristic features of the engine, the valves being worked
by the invention of Prof. Riedler, of the Royal Poly-
technic School of Berlin, Germany. The engine has
been designed to run easily at sixty revolutions, pump-
ing against a head of 128 feet. This exceedingly high
speed is made possible by the use of the Riedler valve
ear, here for the first time introduced into this coun-
try, although it has been extensively used abroad, in
some cases for engines running at a speed of seventy-
five revolutions per minute. The pump valves consist
of a number of rigidly connected rings, each ring clos-
ing an annular opening in the valve seat, as the section
shows. The upper valves are delivery valves and the
lower are suction valves. The diagonal rods running
from the center cam, Corliss engine fashion, and moved
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an arm from one of the rocker shafts operating the
valve gear of the pumps.

The steam plant includes a Belpaire firebox boiler,
with two separate furnaces leading into a common
combustion chamber. It is shown in one of our views
on the strong, specially built truck on which it arrived
at the station. The boiler is 34 feet 4 inches long, with
a minimum internal diameter of shell of 90 inches.
There are 201 three-inch tubes, each 16 feet long. This
boiler is for the new pump, being placed in a special
addition made at the rear of the boiler house.

o

Caoutchouc Cement for Cycle Tires.

Bisulphide of carbon, 160 parts; guttapercha, 20
parts; caoutchoue, 40 parts; isinglass, 10 parts. This
cement is dropped into the crevices after they have
been properly cleaned. If the rentis very big, apply
the cement in layers. Bind up the rubber tire lightly
with thread, let dry for twenty-four to thirty-six hours,
cut off the thread, and remove the protruding cement
with a sharp knife, which must previously have been
dipped in water.—Zeitschrift.
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Sorrespondence.

Photographic Decoration of Glass and Porcelain,
To the Editor of the SCIENTIFIC AMERICAN :

I have been much interested in your article taken
from the Technical World, re *‘ The Photographic De-
coration of Glass and Porcelain,” which appears in
your issue of August 10, page 90. In the latter part of
the article, however, I find that the author has split
upon a rock that often falls in the way of novices in
photo-ceramics. I need hardly say anything concern-
ing the formula given, as it is so palpably unworkable
that we can only suppose it is a printer’s error, the
amount of solids mentioned being quite insoluble in
the quantity of water given. But the chief fallacy to
which I beg to call the attention of your readers is one
that is bound to fall to the lot of any one attempting to
produce a photo-ceramic enamel by the method sug-
gested. The author says, after calling attention to
the necessity of coating the powdered image with col-
lodion and then washing out the gum and bichromate,
“The film is then dried. and, assuming that the pow-
der employed is of a vitrifiable nature, the tablet is
placed in a muffle and heat applied until the fusing
point is reached. A porcelain glaze is afterward ap-
plied.”

Any one attempting to produce a vitrified picture by
these means need not be surprised to see the eutire
film form one or two huge bubbles and then ex-
plode. This wiil be due to the expansion of air pres-
ent among the particles of powder resting upon the
surface of the glaze beneath the film of collodion.
The expansion naturally causes the collodion filin to
swell until it can swell no more, and the fire does the
rest. In the production of photo-ceramics by the dust-
ing on process there is one golden rule that must
always be observed, and that is to strip the collodion
film bearing the powder image and reverse it on to
the article to which it is to be fired. In this way we
secure the contact of the collodion film upon the final
support, and the presence of air is eliminated.

W. ETHELBERT HENRY,
Demonstrator of Photo-Ceramics at the Imperial In-
stitute.

6 Farringdon Avenue, London, E. C.

Small Inventions That Have Brought Fortunes,

No better examples of the importance of small things
can be found than among the records at the United
States Patent Office, in Washington. There are to be
seen certain small objects which, by a lucky turn of
affairs or, perhaps, by the ingenuity of the inventors,
have become known throughout the United States
and even throughout the world, and have been the
means of filling the pockets of both the inventors and
their representatives. In fact, it would seem as if in-
ventors of small objects have been far better paid
than skilled mechanies and engineers who have spent
months and years in perfecting elaborate mechanisins.
Certainly, in proportion to the amount of work done,
the lot of the inventor of small objects is more to be
desired than that of the man who spends the best part
of his life over an elaborate machine, the merits of
which are tardily recognized, not, perhaps, until the
inventor, through worry and sickness, is in no con-
dition to enjoy the fruits of his toil. It would seem
also as if the inventors of small objects which have
paid have not, as a rule, been inventors by profes-
sion. They have been for the most part persons who
by sheer luck have stumbled upon an idea which
somebody else has recognized as a good one. Without
the suggestion of this “ somebody else,” who is usually
the one who profits, the great idea, though born,
would rarely grow to maturity.

A story current at the Patent Office is told of an old
farmer up in Maine. The children of the old fellow,
like many other children before and since, had a way
of kicking the toes out of their shoes. The farmer was
of an ingenious turn of mind, and he cut out a couple
of copper strips for each pair of shoes, which were
fastened over the toes and between the sole and the
upper. The plan proved so successful that the farmer
found that, where he had been buying three pairs of
shoes, one pair would suffice. There happened along
about this time a man from thle city with an eye to busi-
ness. He prevailed on the old man to have the idea pa-
tented. This was done, and between $50,000 and $100,000
was made out of it. How much of this the old man
got is not known, but it is presumed that the promoter
got the larger part. The record at the Patent Office
shows only the drawing of the invention as patented
on January 5, 1858, by George A. Mitchell, of Turner,
Maine.

Another similar invention which made a great deal
of money was the metal button fastener for shoes, in-
vented and introduced by Heaton, of Providence, R. 1.
At the time it was considered a fine invention, for the
old sewed button was continually coming off. It has
gradually grown in popularity since its introduction
in 1869, until now very few shoes with buttons are
manufactured without the Heaton appliance.

By a comparatively simple arrangement the ship-

ping tags in use all over the country to-day were
made a possibility. The chief trouble with a paper
tag was the almost unavoidable tearing out of the
tying hole before the package arrived at its destina-
tion. A cardboard reinforcement, round in shape, on
each side of the tying hole was all that was necessary
to make the shipping tag a success. This was the in-
vention of a Mr. Dennison, of Philadelphia, who has
made a fortune out of a lucky five minutes of thought.

The chief examiner of the division of toys cites
many instances where fortunes have been made on
puzzles and similar objects. The pigs in clover puz-
zle had a curious history. The inventor, Crandall, put
it on the market before the patent had been granted,
or, in fact, even applied for. Other people, recogniz-
ing the value of the invention from a financial point
of view, formed companies and began manufacturing
the puzzles in even larger quantities than Crandall’s
company could turn them out. Crandall, of course,
contested for his rights and prayed for an injunction.
The claim was put into interference, which is a long
process and one which tries both the patience of the
department and that of the attorneys. The unfortu-
nate part of it for Crandall was that the craze for the
puzzle was over before the interference was settled.
This is the same Crandall who invented the famous
children’s building blocks, with dovetailed edges,
which had such a run and are popular even to-day.

The return ball, a wooden ball fastened to a thin
strip of rubber, with a wooden ring at the other end,
which was patented somewhere in the sixties, had a
rush of popularity which netted its inventor $60,000,
and it is sold widely to-day. The patent has now ex-
pired. The flying top, a round tin affair with wings,
wound with a string and shot up in the air, made a
fortune for its inventor. Several years ago a puzzle
appeared which attracted considerable attention. It
consisted of two double painter’s hooks, which, when
fastened together in a certain way, could not be taken
apart, except by one who had seen it done. It is said
that this invention came about by the merest chance.
A painter was standing on his ladder scaffold across
the front of a house. He had occasion to use a pair of
the hooks, and, picking thew up hurriedly, entangled
them in such a manner that it was several hours be-
fore he could get them apart. He forthwith had
drawings made and filed an application for a patent,
which was granted. No figures are known at the
Patent Office, but it is supposed that he made a large
sum of money, for the puzzle was sold for twenty-five
cents in all parts of the East, and it cost much less
than a cent to manufacture.

A discovery which has been the means of bringing
forth a number of inventions, both great and small, was
that of Goodyear, the rubber vuleanizer. It was not
until the Goodyear discovery of the vulcanization of
rubber, in 1844, that rubber could be used, except in a
very primitive fashion. Then it was found that, by
the use of suiphur at a certain temperature, rubber
could be moulded, shaped and worked into any form.
Iinmediately after this discovery, the application clerk
at the Patent Office having charge of such matters
was besieged by hundreds and hundreds of applica-
tions for inventions with the Goodyear discovery as a
basis. They related chiefly to matters of form in
which it was desired to work rubber. After that time
the rubber blanket, the rubber overshoe, the rubber
band followed one after the other in rapid succession,
and since that time there has not been a month that
some patents have not been granted for different
forms of rubber.

Now applications are coming in at the rate of four
or five a month, involving many applications of the
pneumatic tubing or cushioning principle. There
are now pneumatic blankets, pneumatic pillows of all
descriptions, pneumatic soled shoes for running and
jumping and pneumatic car fender guards.

A recent invention which has come into prominence
within the last two or three years is the tin cap on the
top of beer bottles. This appliance is steadily taking
the place of the rubber cork with theiron thumb lever.
It is found that the sulphur in the rubber cork is acted
upon by the beer, with the result of causing the rubber
to deteriorate and spoil the beer. An offer from some
whisky makers is attracting the attention of invent-
ors. It isa reward of from $25,000 to $50,000 for an
appliance on bottles which will prevent their being
refilled. As it is now, all the great whisky and beer
manufacturers of the country, and, indeed, of the
world, are constantly getting letters from people who
complain that they have received inferior qualities of
liquids under well-known labels. Of course, it is im-
possible without some such appliance for manufac-
turers to guarantee the contents of bottles. All ap-
pliances so far with this end in view have been un-
satisfactory. The chief difficulty seems to be to make
the invention practical and cheap enough for commer-
cial use. The problem has been solved by a number of
inventors, but at toogreat an expense, for it has seemed
up to the present impossible to get the cost below 2 a
bottle. Completed, the appliance must not cost more
than two or three cents a bottle.

Several years ago a patent was granted for an ad-
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dition to tin cans which made the opening of them a
very easy matter, and did away with the old fashioned
iron can opener. The can had a small rim just below
the top, bent by machinery at an angle just below the
breaking point. By a blow on the top of the can
around the rim the top would be broken off with a
smooth edge. This did not cost the inventor one
cent a thousand above the regular price of the cans.
Armour, the Chicago meat man, as soon as he heard
of the invention, ordered 10,000,000 cans to pack meat
in, to fill an order for the German army. The in-
ventor of this can made a fortune in the first six
months. His cans are now used all over the United
States for oysters and fruits.

The ordinary wood screw, patented August 20, 1846,
by T. J. Sloan, is recorded among the simplest in-
ventions that have made the most money. Then
screws were cut by machinery, some of which is still
used by the American Screw Company, of Providence,
R. L

The man who invented the brass spring fingers one
sees on lamps for holding the chimney in place got for
a long period a royalty of $50,000 a year. William A.
Thrall, a former official of the Chicago and North-
western Railway, patented, June'1, 1886, a thousand
mile ticket which possessed so many advantages that
it has been adopted by many Western roads. Several
years ago Mr. Thrall resigned his place and is now
living on a royalty of $20,000 a year. Within the last
two weeks a patent has been granted on a new whistle
used principally by bicyclers, and made on the princi-
ple of the siren or fog whistle. It is manufactured by
a firm in the East, and they have only been able to
supply the Eastern trade. The inventor has received
for some time past $5,000 a month. Among musical
instruments for general use, the autoharp has perhaps
made the most money. The first one was patented in
1882. Now they are sold very reasonably, and manu-
facturers report immense sales every wmonth. The
organette, with perforated paper sheets, is another of
the money-making musical instruments.—Washington
Correspondent to the N. Y. Sun.

_ @b ]
‘Telephone.

Alexander Graham Bell was born at Edinburgh,
Scotland, on March 3, 1847. His father and grand-
father were both teachers of languages, and his father,
Alexander Melville Bell, long enjoyed a reputation in
the field of philology and linguistics, being the deviser
of an ingenious system of *visible speech.” He in-
tended that his son should follow his profession, and
therefore early gave him instruction in the anatomy
of the vocal organs, their various functions, and the
different subjects belonging generally to the science of
vocal physiology.

When quite a child, Bell was told by his father of an
automaton speaking machine which he had seen. The
boy was so intergsted that he determined to attempt
the construction of such an apparatus himself, and he
then and there invented a speaking machine, built it,
and made it articulate one or two simple words. In
1865 the family removed from Scotland to London, and
about 1866, at Bath, in England, Bell conceived the
idea of following up Helmholtz’s synthetical experi-
ments in the reproduction of sound, by attempting to
transmit speech electrically.

Between the years of 1867 and 1870 he made numer-
ous electrical inventions based on the Helmholtz vowel
apparatus, and, before he left England, had resolved
to pursue one of these inventions, that of harmonic or
multiple telegraphy, to a practical outcome. The idea
of actual speech transmission was running in his mind
all this time, like an undercurrent of thought that he
could hardly formulate in definite expressicn, but it
gradually took clearer shape, and Professor Bell has
stated on the witness stand that to friends in England
before 1870 he avowed his belief that we should *‘ one
day speak by telegraph.” In August, 1870, the Bell
family emigrated from England to Brantford, Canada,
and in April, 1871, Bell went from there to Boston, on
the invitation of the Boston school board. to carry on
a series of experiments with his father’s system of
‘“visible speech,” or physiological symbols for the
deaf. He remained permanently in the neighborhood
of Boston from October 1, 1872, until he removed to
Washnington in 1881. From the very moment of his
arrival in Canada, in 1870, up to the beginning of 1874,
his mind was full of the scheme for the multiple trans-
mission of telegraphic messages by means of musical
tones, and he had other telegraphic inventions also in
hand ; but the old idea of speech transmission was
persistent in claiming his attention, and gradually his
thoughts and energies were narrowed down to this one
field of investigation. He has himself narrated more
than once the manner in which he proceeded, stage
by stage, from his experiments with phonautographiec
apparatus, human ear drums and apparatus for ob-
taining undulatory currents, up to the period when
he and his assistant, Mr. T. A. Watson, were able to
talk to each other telephonically over a short line in
the Boston University, and when, by rapid strides, the
apparatus was brought to a fair degree of efficiency.—
Electrician (U. 8.)

The Inventor of the
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THE EVOLUTION OF THE INTERNATIONAL RACING |sails (foresail and jib), and her bowsprit was loose and |thoroughly identified with the American sloop as to
YACHT.-I. could be reefed inboard in heavy weather. be regarded as its very best feature; and when upon

It was during the fall of the year 1887, and at a
time when the ever memorable Volunteer-Thistle con-
tests were in full swing, that the writer had occasion to
visit a railroad construction camp that was located
high up in the Cascade Mountains of Oregon. It was
a remote, a weird and romantic spot, and set amid
those surroundings of giant forest, frowning precipice,
and snow-clad peak tnat go to make up the grandeur
of Western mountain scenery. It was the last place
on earth in which one would look to hear of yachts and
international cup racing. Yet here, three thousand
miles from Sandy Hook, sat a group of typical West-
erners discussing the merits of keel and centerboard
boats with an intelligent earnestness that would have
done credit to a crowd of
Down East fishermen or
Sandy Hook pilots. The
episode was characteristic
of that widespread interest
in these contests which is
to be found in every corner
of the land. Many a sleepy
hamlet, whose periods of
excitement are strictly
limited to the Fourth of
July and the annual ad-
vent of the itinerant circus,
scans its morning paper
with a feverish interest on
the day of a cup contest,
to see whether the mantle
of George Steers, the de-
signer of the famous
America, has fallen upon
worthy shoulders.

The present paper will
trace, in a brief way and
with the aid of diagrams,
the development of the
racing yachtin thelast ten
years, and will show the
evolution from Amwmerican
sloop and English cutter

Layinﬂ
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Now, here we have two types of yacht that are
widely divergent on every point of comparison. To
what powerful modifying influence are we to attribute
this divergence ¢ The answer is simple. Each type
had been developed by the climatic and topographical
necessities of the courses on which they were built to
sail.

The shoal waters and tortuous channels of American
harbors demanded & shallow boat ; the light breezes of
the American Indian summer encouraged a big sail
spread ; and a big sail spread on a shallow boat de-
mands a centerboard—and there you have it.

On the other hand, the deep waters of the English
harbors encouraged deep draught; the vicious snap
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the advent of the Watson keel cutter Madge in 1881,
and her victorious career against American center-
boards, a school of prophets arose foretelling the
speedy decline of the board and adoption of the keel in
its place, the controversy waxed warm, and the center-
board advocates contended for the superior excellence
of their adopted type with that fervent zeal which
only a yachting enthusiast can show.

The keel and the centerboard, however, as we have
shown above, are only two among many features that
distinguish the two types and that make each pecu-
liarly adapted to its own waters.

The sloop was the product of smooth seas, shallow
harbors and light winds, the keel the product of

broken water and bluster-

ing winds. Each type is
I'C_Z 4 ill at ease and an easy
R“""“"q victitn on the other’s sail-

ing courses. Witness the
easy defeat of Genesta,
Thistle, and Valkyrie in
America, and the collapse
of Navahoe and Vigilant
abroad. Abroad they were
‘“ out of harmony with the
environment,” whereas
each type was an easy
winner in its own waters.
Now let us leave the
centerboard as we found
it—an excelient device in
its own proper sphere—
and by the aid of the fig-
ures, Nos. 6 and 7, let us
look at the questions of
beam and draught in their
relation to wind and sea.
The center of gravity, G,
is a fixed point in the
yacht’s bulk, and remains
the same under all angles
of heel. The center of
buoyancy, B, represents
the center of gravity of the
bulk of water displaced by

In the history of cup
contests, these ten years
may be called the period
of the ‘‘single-stickers;”
of the sloop versus the
cutter; or, as it is more
commonly named, the cen-
terboard versus the keel.

Previous to the coming
of the Genesta, the two
types of yvacht, Awmerican
and English, were radical-
ly different. The Ameri-
can sloop, Fig. 6, was a
boat of wide beam, shallow
draught, and small dis-
placement, with an insig-
nificant amount of ballast,
which was often moulded
in between the ribs on
each side amidships, and
known as ‘ wing ballast.”
She carried a large sail
spread, and last, but not
least, to prevent her shal-
low hull from sliding bodi-
ly to leeward when on a
wind, she had a center-
board.

The peculiarities of her
rig, Fig. 4, consisted in
great length of mainmast,
giving a lofty hoist to the
mainsail, the gaff being
peaked rather low ; a rela-
tively short topmast; a
single head sail, which was
laced to a boom, the main-
sail being also laced to the main boom. Her bowsprit
was fixed and had a sharp upward rake from the
bow.

The English cutter, Fig. 7, was marked by charac-
teristics directly opposite to those of the sloop. She
had narrow beam, deep draught, and large displace-
ment, and carried a perfect ‘‘lead mine” of ballast,
bolted to the bottom of her keel. Relatively to the
Amnierican sloop, she had a small sail spread, and her
deep keel answered the purposes of a centerboard.
Her rig, Fig. 5, was marked by a comparatively short
mainmast, the requisite height for light canvas being
gained by a lofty topmast. The mainsail had a small
hoist, but the long gaff was peaked high, giving a
better set to the canvas in windward work. The main-
sail was not laced, but was hauled out taut to the end
of the boom, the foot of the sail falling with a long,
easy curve below the boom. She had double head
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THE EVOLUTION OF THE INTERNATIONAL RACING YACHT.

ping squalls of the English waters prohibited a big
sail spread; and the short lumpy seas of the chan-
nel called for a hull of moderate beam, with fair and
easy lines, as best fitted to split its way through them
—hence the cutter.

That the centerboard is specially adapted to Ameri-
can rather than British waters is indicated by the fact
that more than a century ago it was tried on some
English boats and found wanting. In 1774 the English
navy built the brig Lady Nelson, of which we present
three views, Figs. 1, 2, 8. She was fitted with three slid-
ing keels; and she was tested in a voyvage to Australia
and back. About the same time a centerboard yacht
was built for the commodore of the Cumberland Sail-
ing Society, a Thames yacht club; but the device
met with little favor, and we hear no more of it on
that side of the water. In this country, on the con-
trary, it proved to be just the thing. It became so
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CUTTER RIG

f Buoyancr under excessive heel.
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the immersed body of the
yacht. TUnlike the C. G.
ot the yacht, it changes as
the yacht heels, and keeps
moving out to leeward as
the fuller body of the boat
is pressed down into the
water. The action of the
dead weight of the boat
may be represented by a
vertical line passing
through the C. G. and pull-
ing down with a force
equal to this dead weight;
the action of the buoy-
ancy of the water may be
represented by a vertical
line passing through the
C. B. and thrusting up-
ward with a pressure also
equal to the dead weight
of the boat, or what is the
same thing, the dead
weight of the displaced
water. Now this force,
multiplied by the horizon-
tal distance in feet between
these two vertical lines
(shown by a full black
line), will represent in foot
tons the righting power of
the boat at that particular
angle of heel. In the case
of the sloop, during the
early stages of heeling, and
owing to the rapid shifting
to leeward of B, this right-
ing power (commonly call-
ed stiffness) increases rapidly. As the heeling becomes
excessive, the C. G. swings up over the C. B. and the
righting lever begins to decrease, as shown in the
dotted lines. The sloop will ultimately reach an angle
at which G will be vertically over B, when the boat
will have lost all righting power, and capsize will
follow. So that it is easily seen that the sloop will
show great stiffness in moderate winds and danger-
ously little as a strong breeze lays her down.

In the narrow, deep-bodied cutter, the center of
buoyancy, represented by B, moves out to leeward
very slowly in the initial heeling, and she will show
very slight initial stability. But as the breeze freshens,
unlike the sloop, her C.B. keeps shifting indefinitely
to leeward and her stability proportionately increas-
ing. Her maximum stability will be seen when she is
on her beam ends. This is shown by the thick
dotted horizontal line in Fig. 7. The above facts
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indicate clearly that the beamy sloop ecan stand
up on an even keel under a press of canvas that
would overpower her slim and narrow sister.
She will have, in this respect, a great advantage
in moderate winds. It is true that her great
beam will give her bluffer waterlines, and a harder
form to drive through the water, as compared with
the cutter. But experience has proved that at moderate
speeds the difference is slight ; and it isonly when the
beamy boat is driven by strong winds at high speed
that wave making setsin. At this point we should ex-
pect the fine sharp lines of the cutter to tell in her
favor; and experience has shown theory to be correct
in this case. In the review of the past ten years’ rac-
ing, which wil! be made in the succeeding paper, it
will be shown that the lighter the wind the larger was
the margin by which the cutter was beaten, and that
the only occasions on which she made anything like an
even fight were those rare chance when old Neptune
was good enough to send the visiting boat a rattling
breeze that had something of the English Channel
vim and weight to it.

Genestahad one such opportunity in her second race,
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time, but a half million tons have been taken there-’mixed in the proportion of two to one and applied

from.

Velvety Lawns,

In thenote on ‘“ Brown Lawns,” in the issue of the
Gardeners’ Magazine of August 3, it was conclusively
shown that the retention of the verdure of a lawn
during a period of dry weather depends to a consid-
erable extent upon the supply of plant food in the
soil, and that when it is possible to assist the grass
with water, the supplies should not be withheld until
it has been burnt up. In this note we purpose making
a brief reference to the best methods of maintaining
or restoring the fertility, as the case may be, of the
soil to insure under adverse conditions velvety lawns.
To dwell upon the fact that a vigorous growth of
grasses cannot be obtained on soils that have become
exhausted is not in these pages necessary, but it is es-
sential to direct special attention to the fact that the
application of manure to a lawn requires the greatest
care to insure its having a beneficial effect. The im-
portance of this will be fully appreciated when it isre-
membered that the herbage is of a complex character,

at the rate of three pounds to the square rcd, and
subseguently a dressing of nitrate of soda be ap-
plied at the rate of one pound to the same area. The
mixture may be applied late in the autumn or in
February, but the dressing of nitrate should not be
given until the end of March or beginning of April.
Although these artificials supply the food required by
the various plants, they do not supersede stable or
farmyard manure, as the latter not only contains all
the food constituents necessary, but act as a mulch,
and by increasing the humus near the surface mate-
rially assist in conserving the moisture about the roots.
As usually applied to lawns, natural manures have an
objectionable appearance for a considerable period, and
we would suggest that instead of spreading the manure
over the lawn in a half rotted state, in accordance with
the practice which obtains in dressing pastures, it
should be dried sufficiently to permit its passage
through a sieve and be then mixed with equal quanti-
ties of powdery leaf mould and old potting soil. This
mixturespread over the turfin the autumn will quickly
disappear, and prove of great value in promoting the

THE
and Valkyrie in her third race off Sandy Hook. In
both cases the aavantages of moderate beam, low cen-
ter of gravity and snug sail spread aloft were clearly
proved. J.B. W.
_— .~ r—
A GREAT COAL VEIN.

Among the largest and most advantageously located
coal mining properties in the world are those of the
Philadelphia and Reading Coal and Iron Company.
In 1894 the company mined 7,415,000 tons, and it re-
ceives a largeamount annually from royalties on leased
collieries. In nearly all the locations where the mines
are operated, the coal is obtained in such abundance
and with such small expenditure of labor that the
operators are extremely wasteful in the work of get-
ting the coal from its place in the earth on to the cars
for market, but it is safe to say that there are few
places in the world where great quantities of coal are
so readily obtainable as on the site shown in our illus-
tration.

AtShenandoah Stupping a thin erustonly of land has
to be removed when a vein of coal 50 feet thick and of
indefinite extent horizontally is reached. The coal is
taken to the breakers at the colliery on the other side
of the mountain through tunnels at the base of the
vein. This stupping has only been worked a short

and includes both gramineous and leguminous plants ;
and that as these differ materially in their food re-
quirements, the peculiarities of each class must be duly
considered. If this is not donpe, one or other will as-
suredly predominate. Without entering at length
into the scientific aspect of the question, it may be well
to point out that certain manures are more favorable
to some plants forming the herbage than to others,
and that when one Kkind of manure only is used, the
plants for which it is specially adapted will grow with
undue vigor and crowd out the others. For instance,
dressings of wood ashes and kainit, in consequence of
the potash they contain, and of gypsuin, by reason of
its power of rendering the potash in the soil available
as plant food, have a favorable influence pon the
growth of the clovers. On the other hand, nitrogen-
ous manures, as nitrate of soda and sulphate of am-
monia, promote the growth of grasses, and as a proper
balance of grasses and clovers is essential to the
formation of a velvety turf, it is important that the
requirements of both classes be properly met. It
therefore follows that, when artificial fertilizers are
used, they should contain phosphates, potash, and ni-
trogen ; superphosphates or bone wmeal, kainit, and
nitrate of soda will give these constituents and in
proper proportions if superphosphate and kainit are
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growth of the grasses and clovers, and preventing the
lawn being burnt up during dry weather.
e
A Mine on Fire Over Forty Years,

The commissioners appointed by the local govern-
ment to inquire into the * history, causes, and effect”
of the coal mine tires of Pictou County have just finish-
ed taking evidence. The commission is composed of
Inspector Gilpin, Deputy Inspector W. Madden, Henry
Mitchell, and A. Dick. The work of the commission
was directed mainly to an investigation of the con-
dition of the Foord pit. This mine has been on fire in
one place or another since the fifties, and it is burning
yet. Explosion afterexplosion hasoccurred, and many
lives have been lost. When fire broke out in one
place the miners resorted to another, sinking a new
shaft. To avoid the fire onan upper level, a shaft was
sunk and coal taken out on the level immediately be-
low the fire. Soon the fire came through, and again
the miners were driven out. Nothing that the owners
could do availed to drive out the fire, and the splendid
mine has been practically abandoned, though a little
coal is now being taken out on a level below a part
that is on fire. The object of the commission is to learn
whether something cannot be done to save so valuable
a property as the Foord pit.—Halifax Herald,
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THE WASHBURNE ADJUSTABLE FASTENERS FOR
WATCH CHAINS, NECKTIES, COLLARS, ETC.

The accompanying illustrations represent a very
pretty and unique little device for the safe and secure
fastening of watch chains upon the garments without
tearing or fretting the cloth and without using the
buttonhole. Itismanufactured
by the Washburne Manufactur-
ing Company, of Waterbury,
Conn. It may be instantly ad-
justed to any part of the cloth-
ing, and forms an ornament as
well as a great convenience, be-

ing much more

BACKVIEW. quickly brought
et intoservice than the
buttonhole bar,
which frequently
causes the button-
hole to gape open,
allowing the button
! to become unbut-
NP toned. The fasteners

are finished in 14 k. gold and gold plate, and may be
engraved with initial or emblem, thus serving as a socie-
ty badge in addition to their usefulness. In another
application of the device, as
a scarf fastener, it presentsa
very neat appearance, but
cannot slip or fall off, al-
though it will not tear or fret
the most delicate fabrie. It
is a simple but practical form
of spring clamp made of brass

or bronze, and, by lifting the lever in the
center of one of its shield-like sides, the
edge of the vest or of a pocket, the waist-
band of the trousers, the edge of a scarf, or
of the belt, or any other part of the cioth-
ing, may be placed between the open leaves,
when an attachment will be securelv made
by turning down the lever, clamping the
fastener into position. In its use as a collar
fastener, buttonholes are not required on
either the neckband or the collar. A rear
leaf of the fastener is first attached by means
of the clamp to the proper central position
on the neckband, and the ends of the collar
are then placed between the open leaves in
front, when the closing of the lever securely
clamps the collar in place. The device takes
the place of the common collar button or
stud, and the adjustment is much 1more
easily and quickly made. The free ends of

quently on looking along the gallery the yellow tint of
the atmosphere could easily be perceived. Up to the
fifth day the color of the chlorine could generally be
observed in the building; after the sixth day the pans
were removed, though sometimes with difficulty, and
the gallery thus fumigated had its windows and doors
thrown open. The charge contained in each pan was
estimated to yield about 514 cubic feet of chlorine gas.
In fumigating a sgace of 2,000,000 cubic feet, about 700
pounds of common salt and the same of binoxide of
manganese were employed, and it will appear by a
slight calculation that about 1,710 cubic feet of chlo-
rine were employed to disinfect this space. In com-
mon cases Faraday believed that about one-half to one-
fourth of this quantity of chlorine would be sufficient.
—The Architect.
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Cycle Notes.

Great Britain it is said has 1,300,000 cyclists and a
capital of 75,000,000 pounds sterling is invested in the
production of these bicycles and tricycles. The fac-
tories in which the machines are made give daily em-
ployment, so it is reported, to 43,000 men.

The second annual exhibition of cycles and cycle
accessories and sundries will be held under the auspices
of the National Board of Trade of Cycle Manufactur-
ers at Madison Square Garden, New York City, from
January 18 to 25, 1896. Spaces will be allotted October
9, and applications must be received prior to October 4.

A speed indicator called ‘‘ Howigoe” is being intro-
duced in England. It has no clockwork or springs,
but consists of a closed glass cylinder contained in a
nickel plated casing which is clamped to the handle
bar. At the end of the cylinder is a small pulley

BACK VIEW.

the collar are allowed to lap or pass by
each other, so that. collars of different
lengths may be readily worn over the same
neckband. When applied to a pencilholder,
it holds the pencil securely, takes up no
appreciable room, and presents a neat and
attractive appearance, the adjustment being
effected by simply opening and closing a lever. As
an eyeglass holder its advantages are obvious, from
the readiness with which it can be instantaneously
adjusted in any desired position upou a garment, and
for this service it is largely employed by both ladies
and gentlemen.

Faraday’s Disinfecting Systemn.

In 1825 Professor Faraday was consulted by the gov-
ernment about the disinfection of the prison at Mill-
bank. The space amounted to nearly 6,000,000 cubic
feet, and the surface of the walls, floors, ceilings, ete.,
was about 1,200,000 square feet. This surtace was
principally stone and brick, most of which had been
lime-washed. A quantity of salt reduced to powder
was mixed with an equal weight of binoxide of man-
ganese, and upon this mixture were poured two parts
of sulphuric acid previously diluted with one part of
water and cold. The acid and water were mixed in a
wooden tub, the water being first put in, and, it being
more convenient to measure than to weigh the water
and acid, ten measures of water and nine of acid were
used ; half the acid was first used, and when the mix-
ture had cooled the remainder was added. Into com-
mon red earthen pans, each capable of holding about
a gallon, were put 34 pounds of the mixed salt and
manganese, and there was then added such a measure
of the diluted acid as weighed 414 pounds; the mixture
was well stirred and then left to itself, and all aper-
tures were well stopped. The action did not com-
mence immediately, so there was sufficient time for
the operator to go from pan to pan without incon-
venience.

On entering a gallery 150 feet in length, a few min-
utes after the mixture had been made, the general dit-
fusion of chlorine was sufficiently evident; in half an
hourit was often almost impossible to enter, and fre-
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KEY CHAIN

FASTENER.

THE WASHBURNE ADJUSTABLE FASTENERS.

wheel which is operated by a cord passing around
another pulley wheel attached to the center of the
front wheel of the bicycle. When the machine is in
motion the glass eylinder is revolved rapidly, the bub-
blein the liquid with which thecylinder is filled shows
the speed which is being made. The casing is gradu-
ated from zero up to forty miles an hour. To insure
accuracy each machine is graduated separately.

With very little practice on a slight incline any rider
may become an expert in back pedaling. Simply re-
verse the action of pedaling, putting on the pressure
gradually and keeping the chain taut, not putting on
the weight in sudden jerks.

Very stringent regulations have been adopted for
cyclists in Naples. Private machines are taxed $2.40,
while those which are rented are taxed $1. Each ma-
chine must be numbered and the number must also be
on the glass of the lamp, which must be lighted at the
same time as the street lamps. A brake and some
means of giving warning of approach are also required.

The L. A. W. Bulletin gives the following regard-
ing the packing of pneumatic valves: ‘‘Nearly all
caps used to stop the openings in air valves have a lit-
tle washer of some elastic material which is designed
to make a tight joint in between the cap and end of
metal tube. The most satisfactory material is a par-
tial rawhide such as is used for belt lacing. It may be
obtained at hardware stores.”

An association to be known as the United States
Military Wheelmen has been organized, with offices at
621 Broadway, New York City. The plan is to unite
wheelmen who have a knowledge of military tactics
into bodies of such size as to test the practicability of
moving and maneuvering large bodies of troops with
the bicycle.

A correspondent of the L. A. W. Bulletin advises,

after numerous experiments, that cotton seed oil in
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PENCIL HOLDER.

BWIVEL BYE-GLABA
HOLPER.

the proportion of 40 per cent to 60 per cent of kero-
sene produces as nearly perfect a light as is possible.
Booksellers say that the present craze for cycling
has nearly demoralized the summer book trade in
light literature, for the cyclist does not carry books.
The motor bicycle was used as a pace maker in a
race held at Mulhausen, Germany.

Metallic Lactates for Electroplating,

In connection with a paper on the electrolytic de-
position, for analytical purposes, of metals dissolved as
lactates or glycolates, Dr. Jordis, of Munich, pointed
out that lactic acid provides an excellent solvent for
electroplating. As yet experiments have only been
made in thie laboratory with plates of 30 square inches
surface. The deposits form so uniformly and easily,
however, and adhere so well, that there is great hope
for technical processes based upon Dr. Jordis’ re-
searches. Theexpensivefreelacticacid is notrequired.
In Germany, according to Engineering, lactic acid is
quoted at 590 marks—as many shillings—per 100 kilo-
grammes (220 pounds); a fairly pure acid can be ob-
tained for 300 marks, while purc lactates of calecium
and zine, from which the acid is generally separated,
cost 190 and 435 marks.

Coatings of copper and brass of varying shades on
iron, zinc or copper, of zinc on iron and copper, and of
iron and of nickel, can be obtained without difficulty,
without any special apparatus. Whether the latter
point will be confirmed in operations on a larger scale
remains, of course, to be seen. As to zine, Dr. Jordis
does not app2ar to have been particularly successtul.
In any case, the process has great interest for engrav-
ers, whose blocks are not as a rulc of large dimen-
sions, and particularly for the silverplating
industry. Amalgamated brass is, in a bath
of lactate of silver, covered with a pure
white coating of silver, which takes the
highest polish. It would be a great boon
if we could replace the dangerous cyanide
of potassium by the harmless lactic acid.
The connection with milk might suggest
bacteria, as the decomposition of the lactic
acid into carbonic acid and acetal aldehyde
need not, in the vat, proceed as certainly as
it does in platinum dishes. But lactic acid
is itself regarded as antiseptie, aud the elec-
tric current, though perhaps not so fatal to
micro-organisms as is often asserted, does
not favor their development. The commu-
nication was brought before the second an-
nualmeeting of the German Electrochemical
Society, which assembled at Frankfort-on-
the-Main in the first week of June, under
the presidency of Professor Ostwald.

- o r— _
Knowlton’s Waterproofing for Woven
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Fabrics.

This composition is used for the purpose
of filling up the pores of the fabric previous
to the application of the waterproofing ma-
terial. Two poundsof common flaxseed are
steeped in half a gallon of water, until it
reaches the consistency of laundry starch.
The mixture is strained, and a quart of the
liquor is mixed intimately with one-quarter
pound of Spanish white. Instead of Spanish white,
there may be used ocher, ground chalk, soapstone, or
pumice stone.—J. J. K.

O

Improved Mining and DMilling Methods.

A striking contrast bhetween old and new mining and
milling methods and conditions is afforded by the old
bill in an Arizona mining camp and the report of the
operations of the Alaska-Mexican Gold Mining Com-
pany for the year 1894. Alaska is more remote than
Arizona, yet last year that company worked 73,141
tons of low grade ore at an average cost per ton of
$1.97%5. This includes everything, and is illustrative
of what skill and close management can do in a mine.
Of that $1.9714, labor in the mine'took lessthan 70 cents;
supplies, 3214 cents; labor in the mill took less than
2414 cents; mill supplies, 33 cents; cklorination of con-
centrates cost 173 cents; * general expenses,” 73
cents ; the office expenses, less than 114 cents; bul-
lion charges, 4 cents. Of course such a result would
not be possible, even at the present day, in Arizona;
but is worthy of note that in far off Alaska, so remote
from supplies of all kinds, a corporation was able to
work in one year 73,141 tons ore that only yielded $2.79
per ton and yet make a profit of 8124 cents on each
ton. Of the $2.79, $2.11 was free gold, the 68 cents
coming from concentrated sulphurets. The year’s
profits were $59,640; the total receipts, $204,042.

A METHOD of welding lead has been recently devised
in France by M. Blondel. The surfaces to be joined
arecarefully cleaned, and between them is placed a thin
layer of lead amalgam. On passing an ordinary solder-
ing iron along the line of junction, the mercury of the
amalgam is vaporized, and the lead, set free in an ex-
ceedingly finely divided state, fuses and unites the
two surfaces together.
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THE PYRAMIDICAL PLEASURE RAILWAY.

A late form of popular entertainment devised for the
British public comprises a pyramidical railway, for an
illustration and description of which we are indebted
to St. James’s Budget. It is a recently patented
invention, and embraces, as will be seen, many features
made popular in our own gravity roads at the seaside
and other pleasure resorts. It is a cone-shaped, circu-
lar iron structure, or of wood, as the case may be, ac-
cording to the scale on which it is erected, and from
the top downward at an easy gradient is arranged a
winding track, round which the passenger in search of
excitement may be carried to the bottom as quickly as
may be. Perhaps we may describe exactly what hap-
pens. The passenger takes his seat in a car on the
ground level. The caris then hoisted to the top of
the structure by means of a lift, and is run out on to a
small turntable, from whence the descent is started.
By the time the car reaches the bottom of the gradient
it may be imagined that the velocity it has attained is
considerable, wherein lies the excitement of the trip.
Arrived here, the car runs on to an upward gradient,
and passing through a short tunnel—a detailintended
to counteract any symptom of giddiness which may
occur to persons of weak nerves—comes to a natural
stoppage at the point from which it started. It isin-
tended to use the structure as a place of entertainment
for many more people than will be able to avail them-
selves of the cars. For instance, the whole of the track
will be utilized as a promenade, a footway being placed
alongside the lines, and at the top of the cone will be
a covered pavilion, surrounded by
balconies, in which may be found

course, necessary—a thorough love of the game and a
reasonable supply of ingenuity.

Here is the whole principle in a nutshell. The game
of golf consists in driving small balls over the country
and sending them into a series of holes with mallets or
clubs. He who goes the rounds of the holes in the
fewest strokes wins. The number of holes or links
may be seven, eight, nine, ten, or more. They may be
any distance apart. They may be over any kind of
country. I[f there are only four or five, go over these
three or four times for one game. If you have eighteen,
that is quite enough. Nine is a common number, giv-
ing the player eighteen hoies in all—that is, nine out
and nine back. Asitis comparatively easy to ‘*hole”
the ball on perfectly level greensward, the scheme is
to secure a bit of country which offers obstruections,
such as ravines near holes, or stone walls, sand pits, or
anything of this nature. In other words, the more
irregular the country, to a certain extent, the better
the links.

You who are near the seashore should work some-
what as follows, therefore: Go out some day, taking
along your American ingenuity, and start from some
spot near the hotel. You must select alevel bit of earth
for a ‘‘teeing ground "—a place to start from. Per-
haps two hundred yards away there is a deep
sand pit. Here is your next spot. Take six
inches of four inch gas pipe, and drive it into
a level piece of turf or hard ground near the sand
pit. Excavate the earth inside the pipe, and there you
have a hole six inches deep and four inches in diameter.

any of these things, but in driving the ball so that it
will stop within a few feet of the first hole, if possible
on the green. Then your object is to go into the hole
on the next stroke, or in the next few strokes.

Having once holed, take the ball out with the hands,
make another tee, and drive for the next hole. At the
same time that you are playing, your opponent is like-
wise driving another ball from hole to hole. If you go
the rounds of the links in ninety-five strokes, and he
does it in ninety-six orninety-seven, orany larger num-
ber, you have won. There are other ways of counting
which can be easily learned by one who becomes in-
terested in the game.

Do not make the mistake of thinking that a dozen or
more clubs are necessary. They are not, at first, at
any rate. By and by, when you join a golf club, and
play on well laid out links, with all the refinements pos-
sible, some of the extra clubs will perhaps be of use;
but for the boy or young man who is beginning, and
who does not expect to be a professional or a champion
tournament player, six clubs are more than enough.
These are briefly :

The Driver is a wooden club of the kind called *‘ bul-
ger.” This is used to drive the ball when it is in good
position and a long straight distance is to be covered.

The Brassy is a club which is of wood, but has a shoe
of iron, hitting thus a more precise and heavier blow.
It is to be used for shorter distances and when the ball
lies in a position where you cannot get a good, full
swing with the driver.

The Cleek is an iron club—that is, the lower part is
all iron—and is used forstill shorter
strokes than a brassy, and where

a band of music and refreshment
bars, while the whole of the inside
space beneath the pavilion and
within the circular track can be
covered in and used as a concert
hall or theater. Finally, the power
which is used to raise the lifts can
be requisitioned to establish a sys-
tem of electric lighting, so that at
night the pyramid may be aglow
with a host of small incandescent
lamps.

What to Wear When Eeing
Photographed.

The sorrows of the trying ordeal,
having one’s photograph taken,
may be mitigated by following a
few suggestions 1made by Mrs.
Catharine Weed Ward in the Pho-
togram, the magazine which she
and her husband conduct in com-
mon. Mrs. Ward says: *The
greatest number of sitters are ut-
terly ignorant as to how materials.
colors and styles of costumes will
appear in the finished portrait, and
the operator is blamed for what is,
as a rule, not his fault. Asa rule
it is well—and should be required—
to avoid very positive patterns,such
as large plaids, checks, wide stripes
and much jet or other glittering

the *‘lie” or position of the ball is
still worse, when a stiff, quick
stroke is required, with more pre-
cision and less distance to it.

The Mashie has a shorter handle,
which is stiffer than the foregoing,
and at the same time the face of
the shoe is turned backward, so
that as you hit the ball it lifts it
quickly, differing from the driver
stroke just as a “fly” differs from a
*‘liner” in baseball. This club is
used for getting a ball out of a sand
pit, or a rut in the road, or long
grass, where distance is hardly an
item.

The Lofterisiron-footed, and still
more turned back as to face. Itis
used to jump the ball out of a
deep bunker, and to make it rise
quicker while not going so far as the
mashie would send it. The lofter is
also used to send the ball up on the
putting green.

The Putter is a club used for
sending very short but extremely
accurate strokes, those, for exam-
ple, which actually send the ball
into its hole after it has been sent
up on the green with the lofter.
Some of these are iron, some wood;
the metal are better.

These are all the clubs that are

trimming and much jewelry. Sharp
contrasts in materials, trimming or
style of cut are a decided detri-
ment to a pleasing portrait, and, as
a rule, the tone of color should harmonize with the
sitter’s complexion and hair. Glistening silks are diffi-
cult to light well, as is any material which does not
easily lend itself to soft folds. Dead luster silk, soft
woolens, crapes, fleecy tissues, and similar materials
are always effective.” Mrs. Ward advises, too, that
one should soften by rendering it indefinite the line
between skin and dress, both at neck and wrists, re-
membering always that, however well a costume may
appear in reality, it alters before the camera and may
call attention to what might otherwise pass unno-
ticed.

Practical Golf*

It is a great mistake to think that the game of golf
is confined to country of a special topography, or to
well laid out links prepared under the auspices of clubs
and experienced golfers from England. Naturally,
links which have been laid out by an experienced hand
over territory suitable for the game will be better than
others, but, practically speaking, any boy or man can
make his own linksand have many a good game of golf
onthem, if he has territory enough. If you are at the
seashore, for example, you have the very best grounds
for links in the sand dunes and the uplands that are
usually within a mile of the beach. If you are in the
mountains, there is capital country at hand in all the
irregularities which are always near mountains. If
youare on farm lands, there are sure to be clumps of
trees, little ravines, and a dozen other varieties of de-
pressions and elevations, all of which can be utilized.
Only one thing is needed in all this, and that is, of

* By James Hammond, in the Outiook.

THE PYRAMIDICAL PLEASURE RAILWAY.

When the earth around the hole has been thoroughly
rolled, you have the first hole and its ‘ putting green.”
If, in making your stroke from the teeing ground, the
ball goes into the sand pit, you have to drive it out by
using the clubs, each stroke counting against you. The
sand pit or ‘‘ bunker?” is, therefore, what makes the
stroke difficult and brings out the skill of the player.

Perhaps three hundred yards on there is a large
mound of earth, or a stone wall, or a row of trees. Put
the second hole and green just beyound this, and again
this obstruction or ‘‘hazard” will serve its purpose.
The distance may be anything from half a mile to three
miles over the links. They themselves may be in a
straight line, in irregular lines, or in a circle. It does
not matter. Variety and difficulty are the two quali-
tiesneeded. Of coursein thoroughgoinglinks all teeing
grounds should be bits of greensward, perfectly level
and smooth, and the course from hole to hole should
be free from long grass. But, practically speaking,
anything will do.

The game itself consists in hitting this small ball,
which is nearly two inches in diameter, with one of the
series of clubs from one hole toanother over the course.
You ‘‘tee off” at the start by making a little pile of
earth, placing the ballon this with the hands, and thus
securing an opportunity for a strong stroke with the
club. After this the ball cannot be touched with any-
thing but the club, until it has been holed, except un-
der certain conditions, when it counts against the
player. This first stroke ig, of course, a long drive, the
object being to get as close to the first hole as possible
on the first stroke. You may hit a fence, or get into a
bunker, or strike a tree. The skill lies in not doing
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necessary; and with what has al-

ready been said of the game and

the links, no boy in the country

need go without playing golf if he
really wants to play. Lay out a set of links and see
how easily it can be done.

——

Iron in Food.

Professor Bunge, in the course of a paper on iron as
a medicine, read before the German Congress of In-
ternal Medicine, has been ventilating someideas which
are as much matter of general science (and therefore
extremely important) as they are details connected
with the physician’s domain. He is strong on the
point that iron should zeach our blood through the
medium of our food, ratherthan through the druggist’s
specialties. Iron, as everybody knows, is a food ele-
ment absolutely essential for the proper constitution
of the body. Itis as rigidly demanded by the plant as
by the animal; and it is from plants that Professor
Bunge shows we should chiefly receive our iron supply.
Spinach, he tells us, is richer in iron than the yolk of
eggs, while the yolk contains more iron than beef.
Then succeed apples, lentils, strawberries, white beans
peas, potatoes, and wheat, these substances being given
in the order in which they stand as regards the plenti-
fulness of their iron constituents. Cow’s milk is poor in
iron, but, as balancing this deficiency in the food of the
young mammal, it is found that the blood of the youth-
ful quadruped contains much more iron than the
adult. Thus, in a young rabbit or guinea pig one
hour old, four times as much iron was found than oc-
curs in these animals twoand a half monthsold. These
are interesting facts, chowing that nature probably
draws on the original store of ironin the young animal
for its nutrition during its milk-fed period.
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Self-motive Carriages and Electric Accumulators.

The foolish race, writes M. Hospitalier in L’ Industrie
Electrique, that has just taken place between Paris
and Bordeaux and back, has brought out incontestably
the advantages, henceforward indisputable, of petro-
leum, or more correctly, of the essence of petroleum or
gasoline ; it has relegated steam to thesecond rank and
placed electricity much lower still on the list, for a
partisan of this mode of locomotion, as bold as rash,
presented a carriage which would traverse the 1,775
kilometers of the course, if not in the 100 hours allowed
to competitors, at any rate in a time more suited to
the future applications reserved for self-motive car-
riages on public roads.

We need not wonder at the almost entire absence of
electricians from this competitien, the object of which
still remains a mystery to many, and to some a bitter
deception.

As regards the bicyclette, theinterest attached to the
races is, and should only be, ephemeral; practical ap-
plications only will survive, and the competitions that
present the most practical character are those that will
render the greatest service to the development of self-
motive locomotions, the dawn of which is appearing at
the end of this century. From this point of view, the
competition of carriages without horses, instituted last
year by the Petit Journal, was much more useful, and
responded far better to a real want than the Paris-
Bordeaux-Paris race.

But long races from town to town, and long trials of
speed over long distances, are not suited to electric car-
riages deriving their electrical energy from accumu-
lators; these carriages must really be placed on the
same footing with carriages drawn by horses which
start in the morning and return to the coach house at
night, so as to recuperate during the night the energy
expended during the day. And, again, these carriages
are only suited to applications for conveying people
either for purposes of business or pleasure; in a word,
we want to realize the electric cab or carriage. For
conveying goods, the place is already filled and well
filled by the gasoline carriages which are already used
by a number of firms for their town deliveries.

A few general figures will suffice to show the supe-
riority of gasoline from a mechanical and economical
point of view.

The motors of 2 to 5 horse power used on the gasoline
carriages consume about 500 gr. of a density of 07 per
mechanical horse power hour available on the axle of
the motor.

Taking transmissions into acecount, when considering
the efficiency, 1 kg. of gasoline represents at least
250,000 kgm. available at the rim of the wheels. With
the boilers used on the steam carriages, 1 kg. 6f good
coal produces at most 6 kg. of steam, and the non-con-
densing motors consume at least 18 kg. of steam per
horse power hour, or 5 kg. of coal per horse power
hour. One kg. of coal, therefore, produces at the most
90,000 kgm. on the motive axle and 50,000 kgm. avail-
able for traction at the rim of the wheels, taking trans-
missions into account.

An electric accumulator produces now a maximum
of 15 ampere hours at 2 volts, or 30 watt hours, or 18,000
electric kgm., which represents 5,000 kgm. available at
the rim of the wheels, taking into account the efficiency
of the motor and transmissions. We may assume that
the weight of gasoline, steam, and electric motors are
to all intents the same, but the petroleum motor neces-
sitates the transport of a certain quantity of water for
cooling purposes, and the steam engine that of a still
larger quantity of water to be converted into steam
on the journey, while with the accumulator we must
transport a considerable and constant weight. 1t fol-
lows from this that the figuares 250,000, 50,000, and 5,000
do not represent the respective valves of the mechani-
cal energy utilized in the three kinds of self-motive
carriages. A closer comparison lowers the compara-
tive value of the steam engine, and raises that of the
petroleum engine, since the latter has not to carry use-
lessly, like the accumulator carriage, a considerable
dead weight, the transport of which absorbs the greater
part of the available energy.

These figures show that there is no chance of com-
petition between the accumulator carriage and the gas-
oline carriage in a speed test like the Paris-Bordeaux-
Paris race, and they justify the alniost entire absence
of the former, for only two carriages of the kind were
entered, and only one really took part in the compe-
tition, arriving at last at Bordeaux after numerous
mishaps on the way. But steam has many objections
which it would be puerile to mention; petroleum en-
gines have to be started by hand after each little stop-
page, they are noisy and productive of much jolting,
they exhale an odor which is far from agreeable, and
often they can only be persuaded to ascend hills of
any steepness on the condition that the passengers are
obliging enough to dismount, and sonietimes even push
the vehicle.

‘While rendering all due honor to gasoline, and sin-
cerely applauding its success, and notwithstanding the

unfavorable figuresthat we have just quoted, electrical
carriages offer such advantages as regards comfort,
convenience, simplicity of manipulation, etc., that we
must still persist in believing in their superiority for a
metropolitan service in large towns provided with dis-
tributions of electrical energy. The electric carriage
will best solve the problem of the electric cab, the pos-
sibility of realizing which we suggested in 1881, and
which, it seems, is on the eve of being realized in Paris
itself. Qui vivea verra.

R AR s

Electrocution of Shade Trees.

It is a question whether the stringing of electric wires
in cities and villages will not destroy alarge proportion
of the shade trees. Complaint is made in several cities
that where the wires pass through the foliage the trees
in nearly every instance have died, presumably from
the effects of the electric current. It has been noticed
also that the death of the trees almost invariably foi-
lows a season of rain, when the wet leaves are good
conductors of electricity and carry it from the wires to
the trees. In some cases the death of trees has been
caused by wires supposed to be thoroughly insulated,
the covering having been rubbed off the wires by the
friction of the branches when moved by the wind.

The evidence that the trees have been killed by elec-
tricity is furnished by the fact that in numberless in-
stances the trees through which the wires pass died in
an hour during a storm, while those standing a few
feet from the wires were uninjured. These results will
raise the question as to the liability of electric light
companies for the damage caused by the Killing of
shade trees. The right to string electric wires does not
give the further right to destroy the shade trees, which
may constitute the chief value of a piece of real estate.
Neither does it give the right to lop off the branches
and otherwise disfigure ornamental trees simply be-
cause such branches happen to bein the way of the
wires. This has beendone by an electric light com-
pany in one of our suburban villages, and many large
and beautiful trees have been practically ruined by
such vandalism.

This destruction of trees is quite likely to lead to ex-
pensive litigation before a property owner’s right to
receive damages for his loss is established by the
courts. A good deal of trouble could be avoided if elec-
tric lighting and power companies would take pains to
place their poles and string their wires so as not to in-
terfere with the ornamental trees along their lines.—
Chicago Record.

RECENTLY PATENTED INVENTIONS.

Railway Appliances,

CAR MoviNGg BAR.—John McFarland,
Austin, Canada. For moving and shifting cars in rail-
way yards, this inventor provides a bar or lever in which
fitloosely independent jaws adapted to rest on the rail
and grip it on opposite sides, a spring connecting the
lever with the shanks of the jaws. When the lever is
placed on or aver the rail and the handle pressed slightly
down, the lever acts in a wedge-like manner on the jaws
and causes all the weight to be converted into grip onthe
rail, the grip being automatically released by the action
of the spring when the pressure is removed.

QUICK AcTION BRAKE VALVE.—Wil-
liam Hirst, Trenton, N. J. This invention covers an im-
provement in triple valves, whereby the pressure in
the brake cylinder is retained at all times up to the re-
quired full working pressure. It provides a retaining
valve in the form of a spring-pressed piston valve ar-
ranged in the triple valve exhaust and normally held in
open position by pressure from the train pipe, the valve,
on reduction of pressure in the train pipe, connecting
the triple valve exhaust with a port leading to the main
valve to establish communication between the auxiliary
reservoir and the brake cylinder.

Electrical.

ELECTRIC TARGET.—Milton T. Weston,
Kenton, Ohio. This invention relates to pleasure ground
targets to be struck by a spear or wand, or targets for
shooting galleries. A circuit closer is actuated from the
bull’s eye and is so connected as to actuate an alarm, and
also, through an electromagnet, release a hanger, where-
by a prize will be presented to the one making the bull’s
eye. The alarm bell and the magnet may be placed
above and alongside of the marksman, the bell ring-
ing and the prize dropping by his side on a successful
shot being made.

NMechanical.

DowEeLING MACHINE.—Christian Loet-
scher, Dubuque, Towa. To drive dowel pins into mor-
tised joints in sashes, doors, etc., this inveator has de-
vised a machine in which an inclined spout feed device
is grooved to permit the lengthwise sliding of a dowel, a
stop plate at the lower end of the spout having an aper-
ture registering with its groove, while a feed tube con-
nected with a plate extends substantially in alignment
with the lower end of the groove. The machine has a
hollow head in which is a movable plunger, a collar
movablerelatively to the head being controlled by the
plunger, and the head and collar having a dowel
feed passage at an angle to theline of motion of the
collar.

HAND DrRILL.—Robert Binnie, Bolivar,
Pa. To facilitate drilling in rock, etc., at any angle,
without danger of the drilling tool getting stuck in the
hole, the drill shaft is mounted in a carriage on a frame,
and on the drill shaft is a sliding frame provided with

wheels, cams on the driving shaft engaging the wheels,
and there being a worm on the driving shaft and a worm
wheel in which the drill shaft slides, the shaft having a
key and groove connection with the worm wheel. The
drill can be readily set in any desired working position,
and is easily moved about from place to place.

Miscellaneous,

WAR SHIP.--George W. Van Hoose,
Tuscaloosa, Ala. To enable the whole armament of
heavy guns of a ship to be fired at once in any direction,
this invention provides a form of turret and barbette in
which the turn table of the turret always remains below
the upper deck and protected by the barbette, the gun
carriage and its housing rising above the deck when fir-
ing and falling below it at other times, so that one set of
guns adjusted to the higher position may fire directly
over another lower set of guns. A special form of bar-
bette, and of turn table with gun carriage and housing,
are provided, and special hydraulic devices for raising
and lowering the guns and their housings.

WovEN CHENILLE FABRIC.—Leedham
Binns, Philadelphia, Pa. This is an improvement on
former patented inventions of the same inventor, provid-
ing a fabric having a fine appearance and adapted to be
formed in various ways to produce a large variety of
styles. It comprises a continuous web on opposite sides
of which at intervals are arranged separate sets of warps,
wefts being interwoven with the separate sets of warps,
while the ends of the wefts project from the outermost
warp threads to form tufts.

Los HAUuLING DEVICE.—Albert Van
Duzer and Walter Kirby, Scotia, Cal. This isa simple
attachment which may be conveniently applied toa cable
and to a log to be hauled, and adapted to release and
permit the logs to slide freely down a steep grade, the
attachment being such that the cable cannot get be-
neath the log, but will always be in position to do the
most effective work.

TYPEWRITER COPYING ATTACHMENT.
—Charles H. Keith, New York City. According to this
invention, a frame applicable to the carriage has a brace
to hold it in the position of use and a roller to receive
either a duplicating belt of carbon paper extending
around the platen roller, or a belt saturated with copying
compound, a supply roller to be filled with copying paper,
areceiving roller to receive copy paper after the impres-
sions are made on it, and spring-actuated mechanism to
turn the receiving roller and cause it to automatically
take up the copy paper as it is carried forward by the
platen roller in the regular operation of spacing the lines,

ARCHES, PARTITIONS, ETC. — Foster
Milliken, New York City. For such constructions this
inventor provides a combination of cement and concrete
with wrought iron or steel which will develop the full
strength of all the materials. The invention consists in
corrugating wire or similar material reinforced at its cor-
rugations, bending the corrugated material to shape and
bedding the reinforcing material and corrugated material
with cement or concrete. The construction is also sunita-

ble for roofs, domes, sides of buil#ings, vault ligcht work,
ete.

VEeEHICLE Tor Box OoR RACK ATTACH-
MENT.—Lawrence H. Ilansen, Viborg, South Dakota.
For farm wagons especially this invention provides a
means whereby an upper structure may be readily at-
tached to the wagon body, to afford a high body for the
carriage of cattle, corn, grain, etc., the sides and ends of
the body extension to be dropped down and held at
an angle, adapting the vehicle for hauling hay, straw, etc,
Locking devices are provided whereby the body exten-
sion may be held firmly in whatever position it may be
placed, and the upper structure held rigidly in either its
expanded or its closed folded position.

GLUE SToCK CUTTER AND FEEDER.—
Peter Cooper Hewitt, New York City. By this invention
an apparatus is provided by which glue stock may be
taken from the washer, conveyed to a cutter and held in
position to be acted on by the knives. "I'he cutting machine
has a series of circular cutters, a serics of serrated disks
for holding the stock while it is being cut, a glue stock
conveyor consisting of endless belts extending between
the disks, guards between the cutters preventing the
stock from being carried around by them. Adjustable
gearing connects the shafts of the cutters and disks for
regulating the position of the cutters relative to the disks.

Box Lip RAISER AND FASTENER.—
Charles L. Feinberg, Brooklyn, N. Y. According to
thisinvention, a catch is fixed to the body of the lid and
a keeper to the adjacent portion of the box bodly,
there being combined with the keeper a spring capable
of raising the lid on the disengagement of the catch and
keeper. That portion of the body which carries the
keeper is yielding, so that it may be moved to engage or
disengage the catch and keeper, the automatic raising of
the lid being sunultaneously effected with the release of
the fastening device.

CURTAIN FIXTURE.— Delbert B. Me-
Capes and Edward D. Quinn, Vermillion, South Dakota.
This is designed to be a handsome attachment to be ap-
plied to the outer or inner face of the window frame to
hang an ordinary window shade roller in, so that it may
be readily adjusted vertically to bring the roller to the
desired height. It comprises a slotted barrel in which
slides a bracket projecting through the slot, means for
fastening the barrel to a support, and an adjusting rod
extending upward into the barrel and connected with the
bracket.

CAPSULE FILLER.—Albert M. Ingalls,
Duluth, Minn. This improvement comprises a funnel
having at its outlet end an expansible and contractible
tube to receive and hold by contraction a capsule body
while being filled, and a double-ended reversible ram-
mer with a longitudinal bore serving as an air vent. It
is cusily operated and simple in construction, and facili-
tates the rapid filling of capsules with the desired amount
of medicinal and other material.

DENTAT, MATRIX.—Joseph M. Strout,
Portland, Me. A matrix retainer, comprised in this in-
vention, can he set up Wy the fingers in like manner as a
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wrench, and placed in position as a napkin holder and
cheek distender, or it may be turned down close to the
gum, being quickly adjustable on either the upper or
lower teeth or the bucal, lingnal or palatine surfaces and
crosswise of the teeth. The matrix is inexpensive and
is made in sections united at one point in their length in
a manner to be readily disengaged when withdrawn, ob-
taining the result of a band matrix, yet possessing the
advantages of a two-piece matrix.

G AME CoUNTER.—William F. Hoch-
speier, Jersey City, N. J. This device comprises a board
on which are parallel rows of figures, one row having its
figures in groups or series and the other having figures
to correspond to those in the groups of the opposite row,
there being tilting angular finger pieces pivoted between
the rows. Itisintended for use in games where suc-
cessive amounts are made to complete a final total.

G AME COUNTER. — Joseph Voelker,
Pittsburg, Pa. This device has a shallow cylindrical
case whose cap piece has a single orifice, an inverted con-
cave bell being held within the case and a dial rotating
on the post, while a series of indicators is adapted to
successively appear at the orifice in the cap piece, being
moved with a sten by step movement by actuating me-
chanism within the bell, as the player presses upon a
finger piece projecting frcm one side of the case.

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

NEW BOOKS AND PUBLICATIONS.

THE MINERAL INDUSTRY,ITS STATISTICS,
TECHNOLOGY AND TRADE IN THE
UNITED STATES AND OTHER COUN-
TRIES TO THE END OF1894. Vol. III.
Edited by Richard P. Rothwell
New York: The Scientific Pablishing
Company. 1895. Pp. 770. 8vo.
Plates, illustrations and tables.
Price $5.

To the engineer, the chemist, the metallurgist, the buyer,
the seller of minerals, the investor in mineral property,
and to the legislator who should know the resources
and conditions of production in every country, this work
is absolutely indispensable. This is the third volume of
*“ The Mineral Industry,” and brings the subject up to
date. The work describes the occurrence and character
of deposits in which the useful minerals are found, the
characteristics of the mineral, the methods of mining,
treatment of ores, characteristics of metals, costs, uses,
statistics of production, import and export, consumption,
review,of mineral, metal and mining stock markets, as-
sessments by mining companies and dividends from 1884
to 1894. To this are added extremely valuable technical
articles by the most competent authorities, giving the
most recent progress in each department of mining, me-
tallurgy, and chemical industry, thus bringing the tech-
nical literature up to date. The tables of itemized cost
production of many of the minerals and metals afford in-
formation of the utmost value to all interested in the in-
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dustry. Vel III contains the table of contents of the
two preceding volumes, so that the literature on such
sabjects as carborundum and monazite can readily be
traced. A splendid index contains about 12,000 sepa-
rate titles.

AN ELEMENTARY TEXT BOOK ON STEAM
ENGINES AND BOILERS FOR THE USE
OF STUDENTS IN SCHOOLS AND COL-
LEGES. By J. H. Kinealy., New
York : Spon & Chawmberlain. 1895,
Pp. 236, 8vo,103 illustrations. Price §2.

The author is Professor of Mechanical Engineering in
Washington University, St. Louis, Mo. He states that
the book was written more especially for students in
the universities and colleges. The student is first given
an idea of thermo-dynamics, then of the action of steam
in the cylinder of the engine, ¢f the metion of the steam
valve, of the differences between the various types of en-
gines and boilers, of the generation of heat by combus-
tion, and of the conversion of water into steam. In the
derivation of some of the formula in thermo-dynamics
the calculus is used, but the use of all mathematics
higher than algebra and geometry has beenavoided as
much as possible. The subject is presented in a clear
and concise manner.

MoX0GRAPH ON FLUID EXTRACTS, SOLID

EXTRACTS, AXD OLEORESINS. By
Joseph Harrop, Ph.G. Columbus,
Ohio: Harrop & Company. 1895.

Pp. 230. 16:mo. interleaved. Price §2.

By the author of the well known ¢ Monograph on Fla-
voring Extracts.” The druggist of to-day is fitted by
reason of the good education which is now required by
registered pharmacists, and handy appliances, to manu-
facture many of the preparations which once were the
sole product of large establishments. The work treats
of the articles used in the manufacture of medicinal ex-
tracts, the processes of rnanufacture and preservation.
There are formulas for fluid extracts, solid extracts
and oleoresins. The work should find aplace i the
working library of all pharmacists whomake their own
fluid extracts.

CINEMATICA DELLA BIELLA PIANo.
Studio differenziale di cinematica del
piano con applicazioni alla costru-
zione razionale delle guide del movi-
mento circolare e rettilineo. Per
L’'Ing. Lorenzo Allievi. Naples:
Francesco Giannini & Figli. 1895,
8vo. 2 vols. Pp. 151. 29 plates.

>~ Any of the above books may be purchased through

this oftice. Send for new book catalogue just pub-
lished. MuNN & Co., 361 Broadway, New York.

SCIENTIFIC AMERICAN
BUILDING EDITION.

SEPTEMBER, 1895.—(No. 119.)

TABLE OF CONTENTS.

1. An elegant plate in colors of a residence at Edge-
water, Chicago, Ill. Three perspective elevations
and floor plans. Mr. J. L. Silbee, architect. A
pleasing design, with many good features.

2. A residence in the Colonial style, recently erected
in Tennis Court, Flatbush, L. I., at a cost of $7,200
complete. Perspective elevation and floor plans,
also an interior view. Messrs. Stevenson & Greene,
architects, New York City. Anattractive design.

3. A dwelling at Bronxwood Park, N. Y., recently erect-
ed at a cost of $6,000 complete. Two perspective
elevations and floor plans. Mr. J. M. Lawrence,
architect, Mt. Vernon, N. Y.

4. A residence at Mt. Vernon, N. Y., recently erected at
a cost of $8,000 complete. Perspective elevation
and floor plans. Mr. Walter F. Stickles, architect,
Mt. Vernon, N. Y. An attractive design in the
Colonial style.

. A cottage at Bergen Point, N. J., recently erected at
a cost of $4,200. Mr. Wesley J. Havell, architect,
New York City. Perspective elevation and floor
plans. A neat design, showing some original and
pleasing features.

6. A dwelling at Bedford Park, New York City. Two

perspective elevations and floor plans. Mr. Edgar
K. Bourne, architect, New York City. An attract-
ive design in the English Gothic style.

7. A two-family dwelling recently erected at New
Haven, Conn. Two perspective elevations and floor
plans. Cost complete, $5,080. Architects, Messrs.
Stillson & Brown, New Haven, Conn.

8. St. Ann’s Episcopal Church, Kennebunkport, Me.
Perspective view and ground plans, also an interior
view. Mr. H. P. Clark, architect, Boston.

9. A residence at Williamsport, Pa., recently erected
for J. F. Fredericks. Architect, David K. Dean.
Perspective elevation and floor plans. An attractive
design.

A Colonial house at Far Rockaway, N. Y.
tects, Messrs. Child & De Goll.
vation and tloor plans. A model design.

Miscellaneous contents : The Hayes metallic lathing,
illustrated.—Neolith as a paint and decorative
mediun for relief work, illustrated.—Gas radiators,
fire grates, ctc., illustrated.—Improved heaters,
illustrated.—Improved sash lock, illustrated.—
American homes and the cabinet or parlor organ,
illustrated.—The Laurie steel lath, illustrated.
—The Austin & Eddy sash hanging attachment,
illustrated.

The Scientitic American Building Edition is issued
monthly. $2.50 a year. Single copies, 25 cents. Thirty-
two large quarto pages, forming a large and splendid
MAGAZINE OF ARCHITECTURE, richly adorned with
elegant plates and fine engravings, illustrating the most
interesting examples of Modern Architectural Construc-
tion and allied subjects.

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

361 Broadway, New York.
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Wusiness and FPersonal.

The charge for Insertion under this head is One Doilar a line
Jor eacn insertion : about eignt words to a line. Adver-
tisements must be received at publication oliice as eariy as
Thursday morning to apvear in the foilowing week’s issue.

For Sale—Patent No. 525,951, Sept. 11, 1864. Unloading
device. Address W. 1. Klaniken, Tehuacana, l'exas.

For pumping engines.
*C.8.” metal polish.
Presses & Dies.

J. 8. Mundy, Newark, N. J.
Indianapolis. Samples free.
Ferracute Mach. Co., Bridgeton. N. J.

Heading machinery. Trevor Mfg. Co., Lockport, N. Y.

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

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

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

For the original Bogardus Umversal Eccentric Mill,
Foot and Power Presses, Drills, Shears, etc., address
). S. & G. F. Simpson, 26to 36 Rodney St., Brooklyn, N. Y.

Expert machinist wanted by a manufacturer of cut-
lery and hardware specialties. Must be capable of mak-
ing necessary repairs and inventing labor-saving im-
provements. None without highest references as to
character and ability need apply. Address Manufac-
turer, box 73, New York.

§=®~Send for new and compiete catalogue ot Scientific
and other Books for sale by Munn & Co., 361 Broadway,
New York. Free on application.

HINTS TO CORRESPONDENTS.

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

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

Inquiries not ans\\‘ere({) in reasonable time should
be repeated ; correspondents will bear in mind that
some answers require not a little research, and,
though we endeavor to r ﬁ)ly to all either by letter
or in this department. each must take his turn.

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

Special Written Enformation 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.
Boolks referred to promptly supplied on receipt of

rice.

l‘liﬁera]s sent for examination should be distinctly
marked or labeled.

(6613) S. D. writes: On perusing your
paper of March 9, 1895, page 150, Iread a paragraph
headed: ‘ Wire Fence Telephones in Australia,” and
thought you would be interested to learn that about seven
months ago I utilized the top wire of the existing fences
for telephonic use and it works to satisfaction. The line
is about two miles in length, the wire being with staples
as usual, no insulation is needed. At the splices we
scrape off the rust and make a continuous connection.

(6614) J. L. says: What is meant by
the aromatic group in chemistry ? A. A class of hydro-
carbons, chiefly characterized by containing a group of
six carbon atoms in which, out of the twenty-four units
of atomicity, eighteen are supposed to be saturated by
union of carbon with carbon, leaving only six open to
external saturation,

(6615) J. M. B. asks: How can the
globes on incandescent lamps be colored red, blue, green,
and opal ? I want a coloring that will not wash off, and
that will not flake off by the heat. A. 1. Prepare the
glass by thoroughly washing in soap and water and dry-
ing. Then dip in bath, made by beating up the whites
of two eggs in 14 pounds or pint of water and filtering,
and hang up todry. Dissolve the aniline color in pho-
tographer’s common collodion. 2 Red or blue aniline
will form clear solutions, while the green solution will
require filtering. 3. Yellow aniline forms a handsome
color, but the surface of the glass presents a frosted ap-
pearance after the application. 4. Violet and purple
colors may be obtained by combining red and blue in
different quantities. When the solution is ready, dip the
prepared glass bulbs therein, hang up to dry, and finally
pass a current through the bulb for half an hour, that the
heat thus generated may harden the coating of the col-
lodion, or place in a current of air. 5. The preparation
can easily be removed with alcohol or sulphuric ether,
but is not affected by water. Experience has shown
that the best results are obtained by not using too much
aniline. Make the color light rather than deep, and
apply two or three coats.

(6616) W. S. says: A cannon ball is fired
from a cannon in a horizontal position, another cannon
ball is dropped from the mouth of same cannon at the
moment of firing. Which will strike the earth first? A.
The effect of gravity on a falling body is the same
whether moving with high velocity horizontally or drop-
ping vertically, but as a cannon ball fired horizontally
at the caunon points in a tangent to the earth’s surface,
the dropping ball will reach the earth first by a very
small fraction of time.

T0 INVENTORS.

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

INDEX OF INVENTIONS

For which Letters Patent of the

United States were Granted

September 3, 1895,

AND EACH BEARING THAT DATE.

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

Advertising device, G. M. Underwood..............

Advertlsmg machine, coin-controlled, H.
......................................... 545, 632 545,633

Air brake controlling mechanism, W Thomp-

8

Air moistener, W. H. Armstrong
Alarm. See Burglar alarm. Electric alarm
Asynchronous motor, Hutin & Leblan
Auger, well oryt)at J. M. Fishback. .
Axle bov, car, J. Petithomme. .

Bag, L. D. Benner...........
Bag holder, L. J. 'I'anquary
Ball bearing shears, L. A. Williamson.
Basket. waste paper, J. W. Stewart. . .
Bevelm" veneer strips. machine tor, C.F. Scam-

545,823
Blcycle attachment, T. A. Fowler. 545,474
Bicyclestand, L. Knowlton. .... . 545,631
Blast fumace, W. Penberthy 545,718
Boiler. See Steam poiler.
Book holders, swing bracket for, W. K. Crosby.... 545,683
Book, manifold sales, J. R. Carter........... 545,676, 545,677
Bottle cutting apparatus A.Benson............... 545167
Box. See cigarette box.
Box iron, M. ¥l 545,784

Box staying mdcnme,J Mohs 545,808
Brake. See Car brake. Electric brake.

brake. Wagon brake.

Vehicle

Brake, E. 8. Hall . 545492
Brick machine, W. J. Soper.. 545,543
Bridge, suspension, A. Sherry 545,825
Broom corn separati g mach 545,619
Brush, C. E. Holland.. 545,691
Brush. air, J. S. Overma 545,526
Buckle and skirt retai

Basch 545,841
Buckle chafe, F.J. Bringhai 545,447
Buggies, storm curtain for, B. Mar 545707
Buggies, storm curtain for. W. M. Morrison . 545,113
Burglar alarm, electrical, J. R. Alexander......... 545,835
Burner. See Gas burner. Hydrocarbon burner.
Button, F.Jonish. .. ..ot it iiiieeens 45,799
Cable support, traction, Ross & Bachman.......... 545,729
Canning fruits 01' vegetables apparatus for

Bowen & Flac! . 545,770
Car brake, J. H. Core ..... . 545.849
Car brake, F. 8. Johnson. .. 545,507
Car brake, F. P. Musser. ... . 545810
Car brake apparatus, J. S. Trott, . 545,663
Car coupling, G. W, Barfield.. 545,839
Car coupling, R. M. Ford..... . 545,645
Car coupling, T. Griffith.......... .. 545,79
Car coupling, Henderson & Harris .« 5456501
Car coupling, S. J. Meeker....... . 545,604
Car coupling, Scurr & Cotton . 545862
Car coupling, J. F. Tiner..... . 545,751
Car tender, R. Bustin............ . 545,579
Car fender, W. H. H. Diffenbauch . 545,181
Car, railway plow, W. B. D . 545,782
Car safety fender, street, J. B. Lyford 545,704
Car signaling apparatus, C. Harond . 545.58!
Cars, end support tor, S. A. :

ne.

Cars, safety attach mem tor fenders for cable.
electric, or other, R ti

Carbureting apparatus, air, F. J.

Cartridge loading lmplement McNeill & Demse

Caster, ball, C. H. Gaffney 5789

Cement making maLerials and vprocess of obtain-
i[gg lgarbon dioxide, apparatus for burning, W.

Charr. See Invalid chair.

Chair fan attachment, rocking, Pickel & Schmale

545,858

545,552
545,721

Channei cleaning device, M. M. Looney 545.602
Cizar cutter and lighter, W. F. Folmer . 545473
Clgarette box. A. L. Ellett Jr. 545,855
Cigarette machine, W. Maxfield 545 805
Ciamp. See Crank clamp. Lme

Clarinet, G. F. Pruefer..... 545,610
Cleat for electric wires, 545,620
Clevis, J. L. Colbert. Jr 545,680
Clothes drier, E. Prescott 545,668

Cock. angle, W. R.
Cock, plug, J. D. Bo
Loclg rxgkht and left, hand stop and waste, F. H.

B¥:11) $000 a0 0p0R00eoa00000000000 a0 0000000000000
Cuffin bandle, F. Rateliff.................. ...
Coin-controlied mechanism, H. A. Manley..

Collar points, machine for rollme. A. E.Grant.... 515,688
Ccemposing machines, machine for making con-
trollers for, F. A. Johnson 545,697

Condenser, surface, J. Renshaw 45,612
Confecuonery, manufacturing fancy, S. A. John—

545,698
P 545 807
.. 545,450
. 545,145

Cr»nveymz apparatus, T. 8
Cooker, steam, J. B. Brown
(Cooking apparatus, steam, A. Stewart

Counter-seat, J. L. Lord...................... L 545 804
Coupling See Car coupling. Strap cnuplmg.
Crane, power, F. O. Kilgore.............coevivvennnne 545,589

Crank clamp, ad justable, F. E. Bresler.
Curling iron holder, G. A Turner

. 545,343
| 545,557

Current generator or motor, alternating,

ThOMSOM G e oevveoeaccessosrsodflivecsoosceserssuses 545,554
Cut-off* sepamtor and grader, adjustable, D. J.

DAVIASOD ...oitt tir tiiri it e 545,581
(.‘ul:ter.t See Cigar cutter. Meual cutter. Rotary

cut
Cutterhead for woodworking machines, J. L.

S (s (TG B Ao ea A0 ARA 0000 G CAaANOHE00 45,654

Cycles, powder duster for, S. Franken, Jr 45,475
Derrick, portable, J. Sarver.............. 45.731
Deqlgmng,method of, W. S. Eaton. 45,624
Desk, Iid, E. K. & F. D. Pooley.. 45,813
Dibbling maehme, G. K. Qpnzenb 145,545
Door fastener, M. P. Pirtle.. 45,533
Dough dividing machine, J. 45,636
Draught rigging, J. G. T 45,555
Dredger, L. W. Bates 45,762
Drier. See Clothes a
Drying apparatus, F. E. Otto.. . 545,715
Drill. SeeCoal or rock drill.
Drilling apparatus, H. E. Reeve.. 45.611
Duster and curtain pole lifter, C. L. 45,600
Ege holder, A. J. Baker.... 45,567
Klectric alarm, W. S. Hull. 45,663
Electric brake, W. L. Hedenberg .. 545,498
Electric conductor safety appllance. A. E.

12 G e ) 56 860000660000 006000AEA000000a00 00000 AT 545,629
Electric conductors, support for overhead, M. N

Hanford.... ... cooeeosiiiveseransecssoesosssssees 515,495
Electric motor, O. E. H. Kramer. 515,592
Klectric motor, J. O’Neil 545,524
Electri® motors. method of and apparatus for

controlling currents for, T. Von Zwelgbergk 545,664
Electric tool and machine, H. . 545,569
Electric transformer. W. K. Brittin 54:) 670
Elevator. See Water elevator.

Klevator stop, Bell & Williams.. £45,i61
Embalming table, G. B. Passmore 545,608
Enameling bricks, etc., composition for. M.

0000000 00ag AR E0O00He o OBa00000Ra0a0000560000 545,157
Engine. See Gas engine. Steam engine.

Engine reverse motion. steam, J. [, Alexander... 545437
Engines, electric igniting apparatus for gas, H.

I 80 O h00e000008005 55000 A00RE0000REO00CEanED 545,553
Engines, equalizing means for locomotlve, J.E.

Hugheg 628

Eyelet, E.'Kempshall.....

Eyeletting machine, foot power, 8. Field 468
Fan attachment. treadle, N.N. Chase.... ,453
Fare register, H. F. Huehes. oo ,627

Fare register. J. J. Keunelly
Keed mill, J. Eastwood..
Feed trough, S K. Burke.......
Feedwater heater. J. E. Schliep
Fence machine, wire, 8. Z. Clark. .
Fence machine wire, J.
Fence post anchor, L.
Fence stav, Diller
Fence wire tension devici
Fender. See Car fender.
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File, account, L. W. Gilson. 45,482
Fi leﬁ holding clip for box, okl 45,550
Firearm, magazine, J. M. Browning 45,671
Firearm, recoil operated, A. Hauff. 45,496
Fire guard, elevator, S. D. Ball. 45,642
Fire kindler, L. Worster 45,621
Fireplace lining and andiron support, combmed

0. Tkins 45,531
Flanging machine, H. L. Gate 45,791
Flour cabinet and sifter, F. R. Greene 45,48
Flue cap, F. A. Heggy....... I Lyt
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Folding table, W. Macomber
Forging press, etc., frame for, H. Alken
Fork attachment, C. A. Russe
Furnace. See Blast furnace.
Furnace, D. D. Read
Furnaceregulator, W. R. Smith. ...
Gage. See Water gage.
Game counter, J. K. Lohstroh .
Garment bangine device, B. Lip
Gas burner, C. E. Dressler
Gas, device for separa
Symons....

. 545,603
545,758

. 545,723
545,542

545,601
545,783
545,550

Gas engine, H 545,502
Gas engire, F. S, Mead 545,709

Gas heating and lightil
dall. 545,851
545 816

uda
Gas regulator, J. L. Richter

. 545,725
Gate. See Turnstile gater.

Gate, J. H. MOTTIS. .. c.teiitierneeiraieissesnnnncanne 545,521
Gates means for operating swinging, F.J. Collin-

OT). ..\ ccocnsuesen st omnnsnsenssas 545,681
(;enerator See Current generator
Glass, ladle for dipping, F. Shuman...... . 545,826
Glass'melting tank, T. P Kenney 545,630
love fastener, b. &, Hall ....... 545.4¢
Gold, extracting, P. De Wllde ...... 545.852
Grading machine, road, Q. 'I. Dutro. . 5.

Gun, box magazine #olt,J. M. Brownmg
Gun, box magazine bolt, W. Mason......
Gun carriage, hydrauhc recoil, M. k. Smi
Gun, magazine, 1. G. Bennett........
Hame fastener, T. N. Martin..
Hammer, Eower A. Beaudry
Handle. See Coffin handle.

Harness, skirt for double, F. J. Bringham......... 545,445
Harvester and binder. com Artmann & Proebl... 545441
Harvester and shocker, corn, H. E . Poage......... 545,
Heater. See Feed water heater. Hot air heater.

Lamp beater. Water heater.
Heating apparatus, C. Fischer..... ................ 545,470
Heating apparatus for carriages or railway cars,

A, BaSCATY. ..ot vttt e aaeeaes ,442

Heating furnace, air, W. S. Stevenson et al.
Hldes.iepllamng G. C. Wa] er.

Hoisting apparatus, T, Marnell. .

Hoisting machine, 0. E. Heastad
Horse detacher, w. H Smoot..........
Horses, gaiting device for, H. G. Gould
Horsesl.\o& nailless, W. H. Wakfer..
Hose nozzle, garden, F. Lewls. .......
Hot air heafer, W. F. & B. G. Camp.
Hydrocarbon burner. B. F. Lawtor..
Hydrocarbon burner, Stewart & Carn
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Ice elevator chain, L. Hunter.... 5,690
Indicator. See Medicine dose indic
1ndicat or, B. F. thtenhouse 5,726

Insecttrup K. L. Block..
Insulator, electric, D. M
Invalid chair, fol ding, B. 8. Jamm
Invalids, device f or lifting, D, H. Shutters
Jacquard machine, G. W. Stafford

Jar fastener, M. L. Deering
Joint. See P]pe joint.
Kiln, H. H. Everhard
Knife attachment for revolvers, E. Paul.....

Knitted garment and making same, J Holmes.
Knitting machine, Musgrove & Smith
Knob lock, door, G. L. Barney......

e
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Knob lock door, barney & Clough 545,66
Ladder and truck, extension fire, A.'B. Cairnes... 5 i
Lamp, central draught, Edsall & Lathrop... 545.462
Lamp chimney holder. G. A, Welch..... 545,562
Lamp, electric are, R. H. Jahr...... . 545,694
Lamp, electric arc., R. Segerdahl . 545,736
Lamp beater, G. C. Howard........ ... 545,651
Lamp hoisting or lowering device, F. W, Smith... 545,539
Lamps, adjustable support for electric or other,

L. GOAdU .uu 545.485

Last and tree, combined, A. R. Wellman
Lathe, deadcenter, G. E. Hunter..
Leather article, F.J. Bringham....
Leather article, seamless, F. J. Brmgham
Leatber dressing composition, F. A. Hurd.........
Leather, man ufaeture of marbleized, J ~choll
Leggin, L. E. Lev:
Line clamp, G. K Ashley .....
Lmotype machine, A. D. Pentz..
Lock. See Knob lock  Sash 1ock.
Locomotlve W, P.HenszeyY....cocoove vevvrnnnannnn
Locomotive tender, Sattelkau & Winkelmann. ...
Loom for weav ing valances, 1. E. Pal mer.
Loom pile, wire, G. Segschnexder
Loom temple, W. [. Stimpson..
Loom warp stop motion, C. F.
Loop making machine,
Lubricator, T. G. Lewis
Magazine tor repeating
Mattress frame, metallic, A. E. Kenney.
Measure. automatlc hqmd J. Cowan
Meat cutter, R. C. Ellrich

Medicine dose mdlcator R. Fullerton.
Meter. See Gas meter.

Mica tor boiler_coverings, etc., manufacture of

flake, H. C. Michell.......c.covvuiiiins vvvinnenns 515,605
Mill. See Feed mill. Windmill.
Mirror maze, G. Caslan..........eovvriienieensinnenns 545,678
Motor.t See Asynchronous motor.  Electric

motor.
Music leat turner, W.B. Purdy......cooeeeiviiinnine 5859
Nail drivers nosepiece for loose, L. Goddu........ 545 487
Nalls machme for making and driving wire, J. B. HRGR
Newspauer selling apparatus, automatlc, Abelson

esser 545,436

Nut lock, F‘ W.Coleman........ cooveevenareennn.. o H4E,77
Nut lock, F. A. Mershon. 545.516
Nut lock, J. W. Spriegel.. .. 540,747
Nut lock, J. D. Tynes......... . 545,617
0il cake trimmer, J. 8. Ovens.............. . 513716
Ordnance. breech-loading. J. B. G. A, Cane . 545,773
Organ reed milling machine, H. B. Tibbitts.. . 545,831
Oven, domestic, A. Lindemann.. 545.511

Package, sealed, 0. S. Fellows..
Packing and wrapping maclhlnes. feeding attach-

ment for. H. D. Whipple 545,564
Pac‘kmg,metalhc T. Crabtree..... . 545.580
Packing, metallic rod, J. L. Barkel . 545,761

Paddle, P. K. Mannes...............
Paper bag and envelope cabinet, J.
Paper coating and drying apparatus, G J. Burns
Paper feeding machine, T. A. Briggs..
Paper feeding machine, L. C. Hopkms
Paper feeding machine. I.. L. Hopkin
Paper making machines, suction dev1
banks & Parker.
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Pencil holder, W. Wilson..
Perforator, W. O. Gottwa
Perforator, H. G. Miller.... e
Phonogram reproducing apparatus, E. H. Amet..
Piano frame, Prescott & Nowell
Pipe hanger, R. W. Clark......
Pipe hanger, H. C. Weeden......
Pipe hanger and attachment R. W. Clark
Pipe joint, S. G. Ho
Pipes. means for connectm" soil, W.J. & E. Free-

:..._.;».2‘9.‘;;;...»‘.
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man 545,477
Pitman rod G Hasbrouck 545,648
Plane, E. chade.......... 545,132
Planter, C. N Baller 45.837
Planter, J. H. Elward. 545,584
Planter, J. D. Schofield..............oooovviin viiiaen 15,824
Planter, corn or seed, 3. C. Lannen. 45,700
Pianter, potato, L. C. Evans........... 545187
Planting machine, potato, S. H. Fish : 5 5471
Plow carriage, sulky, N. B. Ousley.. .. 545,525
Plow sulky, J. W. Belles............. 5 .»45 765
Pool balls, constructing, G. H. Burt.. 5 545 578
Popcorn compressing and moulding machine, W.

W.Turnbull........coueiceieeesesascasosoosenee

Potato hand dropping attachment, C. H. Frost
Poultice, R. Kusserow

Powder applying devme. remedlal R. 8. Cills
Press. See Printing pre:

Pressure regulator, 'I'. C. McGrath

| 545,679
545,714

Printing press, H. L. Fisher . 515472
Pulier. See Stapie puller.
Pump, S. A. Rouse.. . 545.730

L BB613

Punch, J. C. Rlchardson .
. 546,717

Puuch, gormble hydr auhc,

Rack. See T'winerack.
Rail structure, F. P. H 545,798
Railway plock signal system. A. W. Hall 545,494

Railway bond, electric, E. S. W heeler
Railway semaghcre signal, J. W,
Railway switch, R. G. Burto
Railway switch, C. 8. Jackson.
Railway switch, Samuel & Ang
Railway sthches, pneumatic appar
ling, J. W. Thomas, Jr...
Railwav tie, iron, W. Garn
Rasp, W. Shaw.. ... 545 739
Reapers, mowers, etc., osciliating e
A e 000 OOOBE BE0D0E00000000 545,529

Register. See Fare register.
Reglu]ator. See Gas regulator. Pressure regu-

ator,
Rings, manufacture of ﬂnger, H. Lebr............. 545,597
Riveting machine, J. AdU.........ooviiiiieiinns s 545,756
Rolling seamless metalllc tubes, apparatus for

M. Mannesmann . 545513
Rotary cutter, A.S. 645.618

Rotary field mo tor, A. ]:.. Du Boxs-Reymoud. eeees 545,853
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Sash balance, Payment & Hartig... .. .. 545,609
Sash balance and holder, G. F. Clame
Sasb lock, A. B. Cough
Saw guard. F. M. Hoover..........

Sawmill machinery, D. E. Dawson........ 515,644
Saw sharpening machine, M. A. Andrews 5,836
Saws, gage for side filing, W. H. Miller... 545,518
Sawing machine, W. CUrtis. . .. ov veuerns 545,180
Scaffolding stand or support,J. A. Allen... 545,43
Scale, automatic computing. A. U. Smith.. 545.616
acraper road, S. M. Thayer .. 545,748
Screwing and boring hand tool, L. Sileott.... .0 % 545,827
Seat. See Counter seat.

Seeder,J. M. W. LODE.......cooovernunirien iunenenn 545,703
Separator. See Cut- off separator. Tooth sepa-

rator.

Sewing machine, F‘owler & Warren........ooo.eeee . 545,025
Sewing machine, L. G¢cddu........ 5 b

Sewing machine, G. L. Harlow..
Sewing machme sele, L. Goddu
Sewing machiné tack pulling attachment, J.

Bertrand.........oeueerreereneesinesnnn eeeeeser. 545,609
Shaft supporter. vehicle, (. G. KlicK..ccee000aecaee 545,518
Shears. See Ball bearing shears.

Shears, H. Aiken
Sheatb or case. . J. Bringham.

sSheet associating mecbanism, L. C. Crowell.......
Sheet associating mechanism, W. Spalckhaver....
Shirt. 8. G. Scherick...............c.iiiiiieeennns
Shoe firying apparatus, A. Rodde. 3
Shutter fastener, F. S. Graves
Sign for street cars, illuminated, Pearson & Rlce.
Sienal box, N. H. Suren 5
Signaling appara(us electric. B. Price..
Signaling apparatus, electrical, J. H. Fil
Siphon, F. S. Hillhouse................
Slack adjuster, C. Lindstrom..
Soapsheets, preparing, Roach & Tou;
Sole for footwear, cushioned
Spinning frame, .I Brindle..

22
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Spinning machine stop mech 163
Spinning machines, yarn proter‘tor attachm

for, M. Larner 545,510
Spinning spindle, H. ,590
Staple puller, A. H. Russel a4a‘§37
Starching machine, We]don , 153
Steam boiler, D. Ewart.. 45,464
Steam engme. N. Chandler 45.846
Steamer, E. R. Garrett............. .790
Stereopticon panorama machme, C. A. Chase 515452
Stirrup, Haddorf & Kgeers ......... ....... 45,796
Strap and buckle, k. J. Brmfrham ......... 45,574
Strap coupling, breast S. A. D. Reynolds . 72
Straps, joint for ends of leather, K. J. Bnngham 45,57
Street sweeper, G. D. Hufhand. 45,652
Sulky, E. S. Frazier............... .. 515476
Swing actuating mechanism, J. A. Brunner....... 45,451
Switch. See Railway sw1tch
Syringe, .J. F. Hartz 545.647

Syringe, J. T.. Putegnat......coooeueeeneiiiiveeneenann 545,817
Table. See Embalming table. Kolding table.

Table, V. OaKes.........o.ovvrverininnnieneennn.nn.... 545812
Table leg fs.stemnfr W.P.Sellers.................. 545,538
Tablet on post boxes, etc., automatic changing,

Pape & Wermann ............... .coooviveen i 545,621
Target, electrical annunciating, O. Kauffmann.... 545 699
T'elegraph, key, G. F. Philbrook..................... 545,532
'I'el2scope. microscope, and camera. combined, R.

B b1 o (1 L g anaaE000na0AeRANEaE00a0EEBRNAoeAAAaAN 545,143
Teletyper, C. Spiro. . 545,637
Tiling, drain, C. Roney. . 545,535
Time-check receiver. electric, C. K. Jardine. .. 515,696
Tire, vehiclc wheel, W. Stelfox et al 545,547

Tires, metallic fastener for pneumatic, J. L.
] 11T a6 60000000 00068000030 0o B000EH00CI0000a0
Tires or other articles, valve for pneumatic, C.

Courtney 45,455
Tom-tom, Meyer & Foulds 545,710
Toothpick recepv.acl e, H. S 45,546
Tooth separator, E. Wishart 45,754
Toy, R. Smlth 15,541
Track structure. i Samu 45,821
Trap. See Insect trap.

T'riturating and emulsifying machine, W. B.

CoOwWan.......u..... ceeee. 545,456
Trolley, Z. 1. Furbist ,686
Trolley arrester, H. k. Hildebrandt 45,649
Trolley guard, J. T. Moody et al...... 20

Trollef wire support, J. W. Meaker................ 4.
Trough. See Keed trough.
Truck bolster, car, K. F. TGOMTA e
Truss. Ware & Willamar.,............."
Tube filling or emptying device. H. H. Ballard. ..
Tug attachment, hame, J. Jeannotte...............
Tug. hame, F. J. rimzham ........ .545.446,
Tug loop, shaft, F. J. Bringham..... 0600
Tunneiing apparatus, rock, H. Byrne
Turnstile ;z.ue B. T. wley..........
Twine rack, J.C. & W Strodel
Type, L. B. "BONtOT...vsenennss
Type bar su morter E. S. Shimer.
Type holder,C. F.
Typewriter attachment Lansing & Jones
Typewriting machine, J. M. Crary ..
Typewriting machme, S P. Larson ..
Typewriting machine, E. S. Shimer (r).
alve, H. P.Mohn....................
Valve, balanced, W. F. Gould oo
Valve for direct-action engines, H. C. Sergeant. ..
Vegetable assorter, J. H. Heinz... 5
Vehicle brake. C. Stever.........
Vehicle wheel, S. Neal o0
Velocipede, railway, M. Sternberg.........coevueeees
Ventilator See Window ventilator.
Ventilator, T. Griffith
Voting machine, H. A.
Wagon and velocipede. combined, C. B.
Wagon brake, A. N. Pendergrass.........
Wagon brake, automatic, J. W. Wildman
Wagon. perambulator rocker, and swi
vertible, E. 8. Morton.
Wagon running gear, T, Gr
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Washing machine, J. W. Sunder]a: , 147
Water closet connection, C. A. Frit: 857
Water closet. connection, C. R. Schmi 733
Water cioset flushing apparatus. J. Wrigley 566
Water elevator, A. Hogelan 650
Water elevator, steam vacuum, Sattelkau &
Winkelmann 45,822
Water gage, F. Rockstroh et al. . 515,727
Water heater, automatic, I. M. Seamans. .o 545,78
Water wheel governor, W. 8. Libbey....... B OOBo0 515,599

Wheel. See Vehicle wheel.
Wheel handlmg device, C. W. & L T. Gresham... 545,490
Windmill, D. E rnard.. .. 545,840
Window veutlla.tor, S F. Jones..

DESIGNS.

Bottle, A. P. Preston..
Stove. gas, A. H. Wolff..
Tray, G. Brooks..

24,655
o 24.657

TRADE MARKS.

L1 ) A e a06 6 00000 BRA0RqH0000P B oaAEE0aaGE0G00006E000
Harwmonicas, mouth, C. Bruno & Son.
Hooks and eyes, H. ’Davidson Company .. ..
Knitted goods, certain named, Knoxville Knitting

pany
B ohair, wool, wool shoddy. tops, noils, andyarn,

Holmﬂtmm Tolson & Company.. 27,021
Noodles, G. A. Platfmann....... 7.033
Olives, pickled, C. J. Wetmore 21,032
Puzzle, H. H. Baker ............ 21,017
Remedy for fevers, L. M. Va. de Gonzalez. . 21
Remedy for rheumatism and dipbtheria, F. .

BONYIMAI ... etunrrreneaeennnenacneeneesns sesnnnen 27,037
Remedy for women’s diseases, *‘ A. M. C.” Medi-

cine Company 21,039
Ribbomns, velvet, G Balay & Cie 27,019

baddlery and harness bags, and other eather

goods, 1. Middlemore...............cooiiennnnnn. .
Smoking pipes, Akron Smoking Pipe Company.
Soap, voilet, Seely Manufacturing Company.
fobacco, chewm.tz. B. F. Weyman
T obaceo, smoking, B. F. Weyman
Whi skv, Charwot & Heury
Waisky, Mosges Risk & Son:
Worm powders, A. S. Olmst

A printed copy of the specification and drawing of
any patent in the foregoing list, or any patent in print
issued since 1863, will be furnished from this office for
25 cents. In ordering please state the name and number
of the patent desired, and remit to Munn & Co., 361
Broadway New York.

Canadian natents may now be obtained by tne in-
ventors for any of the inventions named in the fore-
going list, provided they are simple, ata cost of $40 each.
If comphcated the cost will be a little more. Kor full
instructions address Munn & Co., 361 Broadway, New
York. Other foreign patents may also be obtained.

Wodvertisements.

ORDINARY RATES.,

Inside Page. each insertion - - 75 cents a line
Baci Page. ench inserrion - - - - $1.00 a line

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

The above are charges per agate line—about eight
words per line. This notice shows the width of the line.
and is sel in agate type. ¥Wngravings may head adver-
tisements at the same rate per agate line, by measure-
ment, as the letter press. Advertisements must be
received at Publication Office as early as Thursday
morning 1o appear in the foilowing week’s issue.

Foot Power

Stat' %% sc;?:om:'i:lg
Lathes

Cross Feed

9 and 12 inch Swing.

New Designs. Novel Features.
Send for Catalogue B.

SENECA FALLS MFG. COMPANY,
695 Water St., Seneca Falls, N. Y.

AMERICAN PATENTS.— AN INTER-

esting and valuable table showing the number of patents
granted for the various subjects upon which petitions
have been filed from the beginning down to December
3l 1894. Contained in SCIENTIFIC AMERICAN SCUP-
PILEMENT, No. 1002, Price 10 cents. To be had at
this office and from all newsdeulers.

OWER & FOOT SHAPERS,PLANERS.DRILLS,
L s MACHINE SHOP OUTFITS TOOLS
AND SUPPLIE LOGUE FRE
SEBASTIAN LATHE CO. ‘IZOCULVF.RT 51 CINCINNATI 0
Tu INVENTU Rs E. IKonigslow. Manufac-
turer of Kine Machinery
and Models, offers Special Facilities to Invent-
ors. Guarantees to work out ideas in strictest secrec;
and_any improvement that he can ‘sug%est goes with th e
work. ‘Thousands of men have crude though really val-
uable ideas, which they lack mechanical training to de-
velop. Novelties and patented articles manufactured
by contract. 181 Seneca St. Cleveland, Ohio.

[CATALOGUES FREE TO ANY ADDRESS

Pumsing Waler by Compessed A

Wetake pleasure in announcing that by arrangements
made with J. G. Pohlé, we are enabled to furnish our
customers with the

POHLE AIR LIFT rvmr,
protected by numerous American and Foreign patents.

This department of our business will be under the per-
sonal supervision of Dr. Pohlé, the inventor and pat’ee

THE INGERSOLL-SERGEANT DRILL CO.
Havemeyer Building, 26 Cortlandt St., New “York.

GENERAL MACHINERY FoR g

MininG TUNNELING, \
QAULARKRY ARMNARORD W ORNL ‘
RAND DRILL Co 23 Park PLAcE New YoRK?

RELATION

ments of the Eyes a,nd the Movements of the Head.—

BETWEEN THE MOVE-

. Crum Brown, M.D. An interesting discussion of
the cause of the prompt and wonderfully accurate come-
pensatory movement of the eyeballs. ith one illus-
tion. Contained in SCIENTIFIC AMERICAN SUPPLE-
MENT, No. 10°21, Price 10 cents. To be had at this
office and from all newsdeulers.

VANDUZEN *32%" PUMP

BEST IN THE W
Pumps Any Kind of L/quld
Always in Order, never Clogs nor
R freezes. Every Pump Guaranteed.
&

: 10 SIZES,
200 io 12000 Gallons per Hour,
7 to 875 each. Address

THEE W. VANDUZEN (0.,

102 to 108 E. Second St., Cincinnati, 0,

Scientific Pook (Jatalogue

RECENTLY PUBLISHED.

Our New (‘atalogue containing over 100 % es, lnclud-
ing works on more than fifty different su j%cts.

be mailed free to any address on application.

MUNN & CO., Publishers SCIENTIFIC AMERICAN,

361 Broadway, New York.
EMPIRE

© BOILER CLEANER °

—COMPOUND
We Don’t Offer Gratuities, but our
Circular will give you the information
that will enable you to Save Time,
Trouble and Money. Tried, ap-
%rm‘ed and being used by the Largest

ailways and Factomesm the East.
FICE:

Kemble Bldg., 19 Whitehall St.,N.Y.

THE SANDBLAST PROCESS.—BY J. J.

Holtzapffel. A full description of this interesting pro-
cess and of the apparatus employed; with a discussion
of its capabilities and present and future applications.
With 8 illustrations. Contained in SCIENTIFIC AMER-
1CAN SUPPLEMENT, No.1010. Price 10 cents. To be
had at this office and from ull newsdealers.

Scientific Jmevican,

[SEPTEMBER 14, 18095.

ROCK
ORE

-B REAKER
urfnffl?('/“’df/fi’l/i/ﬁ LESS -
 POWERTHANANY OTHER ON EARTH

[ m"f’mNGJ&‘é&E‘JSE‘R,pRY

& GATES IRON WORKSo6:7 7
550 ELSTONAVE.CHICAGO.

BUY
TELEPHONES

That are good—not *‘cheap things.”” The differ-

ence in cost is little. 'We guarantee our apparatus and

5uarantee our customers against loss by patent suits.
ur guarantee and instruments are 301" GOOD.
WESTERN TELEPHONE CONST'RUCTION CO,

440 Monadnock Block, CHICAGO.

Largest Manufacturers of Telephones in the United States

'HELLO, CENTRAL!

Do you use telephones? [f so. we can give
you just what you want. Our specialty is Blake
l Transmitters. There is a ** best’’ in everything,
B and ours are the best. We supply complete
= telef)hones or all or any of the parts to construct

a te phone. Write for illustrated catalogue.

: PHENIX INTERIOR TELEPHONE CO.,

131 Liberty St., New York.

THE M. & B. TELEPHONE.

Absolutely Non-infringing.

Absolutely Guaranteed.

Absolutely the Best Exchange

SWITCH BOARDS.

Illustrated Catalogue on application Free.

BF~ Agents Wanted. . .

THE U. S. TELEPHONE CONSTRUCTION CO.
131-133 8. Fourth St., PHILADELPHIA.

T F 5178 &0
Sold in four weeks.
A successful invention. Highly recom-
mended by Telephone Companies. Easily
adjusted to any ’Phone. ff you have a
’Phone, order an Arm Rest; solid brass,
nickel plated. Only $1. 00 euch : delivered
on receipt of price, charges paid.
The Amerlcan Tele\ghone Arm Rest Co.
211 & andolph St. Chlcago
PATENTED. GENTS WANTE

ARTESIAN WELLS —BY PROF. E.

G. Smith. A paper on artesian wells as a source of
water supply. Essential geological conditions of arte-
gian wells. Some chemical features of artesian well
supply. Contained in SCIENTIFIC AMERICAN SUP-
PLEMENT. No. 943. Price 10 cents. To be had at this
office and from all newsdeulers.

AWELL DRILLING MACHINERY.
\'\ MANUFACTURED BY

\ WILLIAMS BROTHERS,
\ ITHACA, N.Y.

[ mounTED OR ON SILLS, FOR
DEEP OR SHALLOW WELLS, WITH

STEAM OR HORSE POWER
i SEND FOR CATALOGUE
S=-ADDRESS WILLIAMS BROS.ITHACA/N ¥

BI-SULPHIDE
OF CARBON

for use 1n the arts, Killing Insncts
in Grain, Killing Rurrowmg
1mals, ete. _Manufactured by
E. R. TAY LOR, Cleveland, Ohio

The New
Model No.

2.

Improved

4 American s
ISNOW
READY =7 T ypewriter 8

The Latest Model of the First Successful Low-Priced
Typewriter. New ideas, greater speed, improved con-
struction and better finish. Sold by the makers direct
at price slmhtl above the manmufacturing cost.

EF Se or catalogue andletter written with it.

AMERICAN TYPEWRITER CO0., 267 Broadway, New York

T Typewriter

EXCHANGE,

= 14 Barclay St., New York.
156 Adams St., Chicago.
38 Court Sq., Boston.

el We will save you from 10 to
50 per cent. on Typewriters of all makes.
§ é“‘ Send for Catalogue. . o .

LIGHT AND ELECTRIFICATION.—BY

Oliver J. Lodge. The fundamental facts ot a new branch
of physics, the subject of photo-electric action, the in-
fluence of lllummamon upon electrified surfaces. Con-
tained in SCIENTIFIC AMERICAN SUPPLEMENT, No.
1016. Price 10 cents. To be had at this office and from
all newsdealers.

BARNES Foot-Power
MACHINERY.

FOR WOOD AND METAL WORK.

Machipes for |
Cai Electrictans. Model Makers,
Cabloet -n-; Blacksmiths, Bicycle Repalrers,
Machinist Inventors, matour Mochanict,

THr BesT roo'r Poln:u MACHINES IN THE WORLD.

W. F. & JOHN BARNES 0., 1999 RUBY ST., ROCKFORD, ILL.

STARRETT’S
IMPROVED SPEED INDICATOR.

— Graduations show every revo-
lution, and with two rows of

figures,read both right and left
as the shaft may run. Auxil-

Price iary split cap is made to slip over the
$1.50. pointed spindle to use on a center or
With Split pointed shaft.

Cap, $1.75. 8~ Ilustrated Catalogue Free.

Manufacturer of Fine Tools,

The L. S. Starreft CD., P.0.Box 13, ATHOL, MASS.
SINTZ GAS ENGINE CO.

GRAND RAPIDS, MICH.,

Manufacturers of the Sintz Sta.
tionary and Marine Gasand
Gasoline Engines, Eecially
adapted for Boats and Electric

Lighting. Runs with manufac-
tured or natural gas— Boats and
launches. Prices within the reach
of all. ¥~ Sendfor Catalogue.

Mention this paper.

“Pacific” & ‘‘Union”
Gas & Gasoline
ENCINES.

Marine and Station- ga

ary. 1to7 h. p.

Safe, Sxmple, Eco-

nomical.

T h e 0 L 0 B Ecg AS

Menon Av & 49th St.
Philadelphia, Pa.

“WOLVERINE" GAS AND GASOLINE

STATIONARY

' ENG'NES, and MARINE.
The “ Wolverine ” is the only re-
versible Marine Gas Engine on
the market. It is the lightest en-
Requires no
Abso-

gine for its power.
licensed engineer.
==lutely safe. Manufact’d by

WOLVERINE MOTOR WORKS,
12 Huron Street,

GRAND RAPIDS, MICH.

© 1895 SCIENTIFIC AMERICAN, INC.

MECHANICALDRAWING =

Mechanics, Steam Engineering, Electricity,
Architecture, R. R. and Bridge Engineering,
Plumbing, Heating, Mining, English Branch.
es. Send for free circular, stating subject
wish to study or your trade. AN
Correspondence School of Industrial ¥
Sciences, SCRANTON. PA.

NICKEL

AND
ELECTRO-PLATING
Apparatus aud MHaterial.

Hanson & Vankale Co.

Newark.

81 LIBERTY ST., N.Y.

35 & 37 S. CANAL ST.,
CHICAGO.

. Jd

Send your business card
for 150 p. 1895 catalogue.

Department of
Science and Technology.

Instruction by mea.ns of lahoratory and class-room
practice in Drawmg Machine Design, Algebra,
Geometry, Physiecs, hemlstry. Electrical (‘onstmcmon,
Steam, Strength of Materials, Mechanism, Carpentry,
Machine Work, Plu mbing, Painting.

all Term Begins September 23.
For application blanks and other mforma.tlon address

ATT, Secretary.
PRATT INSTITUTE, Brooklyn, N. Y

== THE

¥ ESTABLISHED 1845.

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

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

Terms of Subscription.—One copy of the SCIEN-
TIFIC AMERICAN will be sent for one year—52 numbers—
postage prepaid, to any subscriber in the United States,
Canada, or Mexico, on receipt of T'hree Dollars by
the publishers; sixmonths, $1.50; threec months, $1.00.

Clubs.—Special rates for several names, and to Post-
masters. Write for particulars.

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

MUNN & CO., 361 Broadway. New York.

—.—
Scientitic Qmerican Supplement

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

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

Price for the SUPPLEMENT. for the United States,
Canada, and Mexico. $5.00 a year; or one copy of the
SCIENTIFIC AMERICAN and one copy of the SUPPLE-
MENT, both mailed for one year to one address for $7.00.
Single copies, 10 cents. Address and remit by postal
order, express money order, or check,

MUNN & CO., 361 Broadway, New York.

o‘i[j ,‘l’ l", P (zrf" I,‘t' .
Wmlding Zditron,

THE SCIENTIFIC AMERICAN BUILDING EDITION is
issued monthly. $2.50 a year. Single copies, 25 cents.
Thirty-two large quarto pages, forming a large and
splendid Magazine of Architecture, richly adorned with
elegant plates and other fine engravings; illustrating the
most interesting examples ot modern Architectural
Construction and allied subjects.

A special feature is the presentation in each number
of avariety of the latest and best plans for private resi-
dences, city and country, including those of very mod-
erate cost as well as the more expensive. Drawings o
perspective and in color are given, together with Floor
Plans, Descriptions, Locations, Estimated Cost, etc.

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

MUNN & CO., 361 Bloadway, New York,

gxpurt gﬂxtmu

of the SCIENTIFIC AMERICAN, with which is incor«
porated ‘“LA AMERICA CIENTIFICA E INDUSTRIAL,”
or Spanish edition of the SCIENTIFIC AMERICAN is pub-
lished monthly, and is uniform in size and typography
with the SCIENTIFIC AMERIOAN. Every number con-
tains about 50 pages, profusely illustrated. Itisthefinest
scientific, industrial export paper published. It circu-
lates. throughout Cuba, the West Indies, Mexico, Cen-
tral and South America, Spain and Spanish possessions
—wherever the Spanish language is spoken. THE SCI-
ENTIFIC AMERICAN EXPORT EDITION has a large
guaranteed circulation in all commercial places through-
out the world. $3.00a year, postpaid, to any part of the
world. Single copies, 25 cents.

§~ Manufacturers and others who desire to secure
foreign trade may have large and handsc:mely displayed
announcements published in this edition at a very
moderate cost. Rates upon application.

MUNN & CO.. Publishers,

361 Broadway, New York.
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Important to all Applicants for Engineer's License

EDWARDS’

ExaminationQuestions

and Answers.

THIRD EDITION-JUST READY,

Edwards’ 900 Examination Questions and Answers for
Engineers and Firemen (Stationary and Marine) who
desire to obtain a U. 8. Government or State License.
By Emory Edwards, Marine and Mechanical Engineer.

Third Edition, 240 pages. I‘ull bound, in pocketbook
JForm. leather, gilt edges. Price $1.50, bymml Jfree of post-
age to any address in the world.

&~ A circular showing in_full the very elaborate index
to this important book will be sent free of postage to any
one who will apply.

§F" Our New and Revised catalogue of Practical and
Scientific Books, 91 pages, 8vo, as well as our other cata-
logues and circwdars, the whole covering every branch of
Science applied to the Arts, sent free and free of postage to
any one in any part of the world who will furnish his

Tess.

HENRY CAREY BAIRD & CoO.
INDUSTRIAL PUBLISHERS,BOOKSELLERS & IMPURTFRB
810 Walnut St., Philadelphia, Pa., U. =,

Now ready. Plate and India paper (Sheet Demy).

The Cathedrals of England and Wales.

Library Edition (limited to 250 copies), containing 62
Plates (Views and Plans), with descriptive letterpress,
republished from The Builder, revised and partly re-
written. Unbound (in portfolio), 8l. 13s. 6d., American
price, $29.40; bound (whole buckram), 41, 4s American
rice, $33.60. “The drawings are certainly very beauti-
ul.”~The Times. “A very attractive publication.”—
Morning Post. “ A noble volume.”—Pall Mall Gazette.
“ A most interesting and useful work.”—Guardian.
Address Publisher of The Builder, 46 Catherine Street,

London, W. C., England.

WHY

Finest Class _of Rubb

perience,
This

chasers of Outfits.
Seeillustrated article in Sci. AM. Dec. 9, 1893.

Any live mar can make money rapidly anywhere with one of our Outfits.

g8

Esofl

8o

o8 i

oo better than secure a “ New

° 8‘, Pressand Manufacturing Outfit.

oo

3 pay any Stationer or Printer well to
1=} others using many Stamps will

o and for sale.

American,

NOT MAKE RUBBER STAMPS ?

Do You WANT TO Go INTO BUSINESS FOR YOURSELF, OR ADD A GOOD LINE
TO YOUR PRESENT BUSINESS?

If you want to engage in Pleasant and Profitable work, requiring but little capital. and
which can be made to pay well either in a permanent locanon or traveling, you cannot do
York” combined Rubber Stamp Vulcanizer and Mould

It will
ut in one of our machines, and Fruit Growers and
find it very profitable to make Stamps for their own use,

These machines are unequaled for Speed, Accuracy and Economy, and produce the
be

They received HIGHEST AWARD, MEDAL and

DIPLOMA, at WORLD’S FAIR, CHICAGO, 1893.
With éach Machine is sent a cogy of our book, “ How to Make Rubber Stamps for
Profit,” which makes every detai
can turn out First class Stamps at once.
book is also sold separately at $1.00 per copy, which amount is refunded to pur-
Write at once, to-day, direct to the manufacturers for complete circulars.

BARTON MANUFACTURING CO., 340 BROADWAY, NEW YORK

80 plain, that any person, without previous ex-

FOR ALL

FIRE BRICK Fukebses.

.« « « o« . @F Send for Prices and Catalogue.
BROOKLYN FIRE BRICK WORKS.
88 Van Dyke Street, BROOKLYN, N. Y,

PORTAD

ALL SIZES & STYLES

FOR_ CATALO

Thls Cut Tells the Story. Our Circular
does it Better—a Postal will bring it.

But there’s no argument like experience,
therefore every purchaser of

The ‘“‘Practical” Trousers
Hanger and Press,

if he don’t like it, can have hls money
refunded by returnmg ittous

It will keep your u'ouners
| “SMOOTH AsS 1F TRONED.”

W Price 7 3c. Sent, postpaid, on receipt of
price in postal note. stamps, or otherwise.
PRACTICAL NOVELTY CO.,425 Walnut St.

Agents wanted. Phila, Pa.

THE MASK AND FALSE NOSE IN-

dustry.—Full details of the method of manufacturing
false noses and fualse faces in Paris. With 4 illustrations.
( ‘ontained in SCLENTIFIC AMERICAN SUPPLEMENT. No.

1008, Price 10 cents. ‘10 be had at this office and from
all newsdealers.

2 Horse Power Motor, or
20 Light Dynamo, in payments

2 of 85 per month. Other sizes.
Hobart Electric Mfg. Co., Middletown, 0.
our spare time.
Im rove ully study at your home, under our
direction, Freehand and Mechanical

meing. Perspectlve, Lettermg and Mathematics. Send
for information, EE. PENNA. CORRESPONDENCE
INSTITUTE, Philadelphia, Pa. Box

The Shipman Auto-

matic Steam Engine
NO SKILLED ENGINEER.

Kerosene Oil Fuel.

1,2. 4, 6 and 8 horse power.
No Extra Insurance. Effi~
g cient, Economical. Durable.

SHIPMAN ENGINE CO.
200 Summer Street.

BOSTON, MASS.

FUNCTIONS OF THE HAIRS OF
Plants.—By J. Pentland-Smith, M.A ., B.Sc. A consider-
ation of the uses of plant hairs and of their influence
upon the distribution of the plants that bear them.
With 9 illustrations. Contained in SCIENTIFIC AMER-
ICAN SUPPLEMENT, No. 1019. Price 10 cents. To be
had at this office and from all newsdealers.

NOW READY !

Seventeenth Edition of

Experimental Science

You can success-

REVISED AND ENLARGED.
120 Pages and 110 Superb Cuts added.

Just the thing for a holiday present for any man,
woman,.student, teacher, or anyone interested in science.

In the new matter contained in the last, edition will be
found the Scientific Use of the Phonograph. the curious
optical illusion known as the Anorthoscope, together
with other new and interesting Optical Illusions, the
Optical Projeccion of Opaque @bjects. new experiments
in Projecticn, Iridescent Giass, some points in Photo-
graphv. mcmdma Hand Cameras, Cane Cameras, etc.;

vstems of Electrical Distribution, Electrical Ore Find-
er, Rlectrical Rocker, Electric thmes How to Color
Lantern Slides, Study of the Stars, and a great deal of
other new matter which will prove of interest to scien-
tific readers.

840 pages, 782 fine cuts, substantially and beautifulglsy
bound. Price in cloth, by mail. $4. Half morocco, $3.

gF~Send jor tilustrated circuiar,

MUNN & CO., Publishers,
Office of the SCIENTIFIC AMERICAN,
361 BROADWAY, NEW YORK.

STATISTICS OF THE UNITED STATES.

—Abstract of a work by Mr. Henry Gannett, giving some
remarkableand little known facts that tell of thegrowth,
the present condition and the resources of the United
States.  Contained in SCIEXTIFIC AMERICAN SUPPLE-

MENT, No. 1011, Price 10 cents. Mo be had at this
officeand from all newsdealers.

Split Die & Tap Holders fiine

Four assortments for

each holder, holding up

to and including 14 sizes.
@@= Send for fully illus-

trated catalogue.

WELLS BROS. & CO., P.0O.Box B, Greenfield, Mass

AW FABER

Manufactory Established 1761.
LEAD PENCILS, COLORED PENCILS, SLATE
PENCILS, WRITING SLATES. STEEL PENS, GOLD
PENS, INKS, PENCIL CASES IN SILVER AND IN
GOLD, STATIONERS’ RUBBER GOODS, RULERS,
COLORS AND ARTISTS' MATERIALS.

78 Reade Street, - - - New York, N. Y.
Manufactory Established 1761.

BUHL TUBULAR HEADLIGHT
1T BURN AND
— e

THOUT R
9 BUHLSTAMPIN(. C

A 5
MANUTRS 0F TUSULAR LANTEPNS. O DET’W'T‘ MICH

MESSRS. MUNN & CoO., Solicitors
of Patents, have had near]y fifty
years’ continuous experience. Any
one may quickly ascertain, free,
whether an invention probably is
patentable by writing to Munn & Co.
Communications strictly confiden-
ial. A handbook of patents and
how tO obtain them sent free.

PATENTS

taken through Munn & Co. receive
special notice in the Scientific Amer-
fcan. This splendid weekly paper,
elegantly illustrated, has the largesi
circulation of any sclentlﬂc work.
a year. Specimen copies free.
Address MUNN & CO.,
New York, 361 Broadway.

TYPE WHEELS. MODELS 8 EXPERIMENTAL WORK. SMALL MACHINERY |
NOVELTIES & ETC. NEW YORK STENCIL WORKS 100 NASSAU 8T N:Y.

Parson’s Horological Institute.

Qchool for (([atchmakers

ENGRAVERS AND JEWELERS.

8™ Send for Catalogue and References.

PARSON'S HOROLOGICAL INSTITUTE,
302 Bradley Avenue, PEORIA, TL.L.

Volts 1.25

Amps. 2.00

Size 11-16"x2 3-4''
The CA P() FARAD is the smallest Battery of its

power ever made. Requires neither care nor attention.

Not affected climate. Always ready, and mails under

a2 stamp. Price. 1,15 each, by mail.

JAS. ). PEARSON, 27 Thames Street, New York, U. S. A,

ALCO VAPOR LAUNCH

Engine and Helm Controlled from Bow
Latest improved and only 12 to1 Motor
now ready for the market. 18 to 40

Launches. 2. 3, 5 and 7 horse power.

No hcensed Engineer or Pilot requlred Speed and Safet'y
guaranteed. No Dangerous Naphtha or Gasoline used.

ARMS & LEGS

WITH RUBBER HANDS & FEET.

The Most Natural, Comfortable and
Durable. Over 16,000 in use.

New Patents and Important Improve-
ment. U. S. Gov’t Manufacturer.

Illustrated book of 430 pagesand for-
mula for measuring sent free.

_- BF See illustrated article in SCl. AM.
of August 3, 1895.

A A. MARKS, 701 Broadway, NEW YORK CITY

L]
Encyclopcdla
L] L]
Britannica«

If you own the Ninth Edition of 20
this great work (any publisher), ¥
its value to you may be enhanced
ten times.
¢ Send your address to The Wer=
ner Company, Chicago, and
they will mail you full partlcu]ars
and a sample copy of the monthly I
magazine “Self Culture,” free. <
uéz( w(ﬂ/ w LA g@gﬂl\" 2
2 }’ } /’/‘Ao\

7

e x\&
RIS \7.\

{

QK
.&ef
N
SAGSA

R
&
&5

NS

N7
X6
&

N
SR,

%

SRR e

W

3)\ i‘g’ ’/J’\ ”/

\\3‘/‘;@’//\1\“9‘1\//

The Cllmax Stereotyper

e Mou‘dmg Press Combined,

for making perfect Celluloid Ste-
reotypes to be used in plice of metal
stereotypes. Also for making Rub-
ber mtamps. Should be in use in
every printing office. See SCI. AM.,
Dec. 30,1893. Send for circular to

THE J. F. W. DORMAN CO.
217 E. German St., Baltimore, Md.
Manufacturersof

Rubber Stamps, Vulcanzers, Stereo-
type Machinery and Supplies.

Experimental & Model Work

E. V. BAILLARD, 106 Liberty Street, N. Y.

‘THE FISHER
Patent Steam Pump Governors

For Steam Pumps Workmg under Pressure

FISHER PATENT GRAVITY GOVERNORS

Kor Steam Pumps filling elevated open tanks,
are the most posmve and durable devices
made for the Purpose
REDUCING ALVES,
¥ Send for circulars and testimonials.
FISHER GOVERNOR CO..
S.1st Avenue. - - Marsha]ltown, Iowa.

buys a beautitul little Canoe; or

a Ma, mﬂ(‘ent Pleasure Boat for
end for

J H. RUSHTO.

AGENTS WANTED

to sell the Best Cooking
3\ Kettle in the World. No
¢ more scalded or burned hands.
¥ They are made of Nteel and
Granite lined, and adapted for
general use. Covers and Steam-
ers and fire-proof Stove Mats
included. Every piece warrant-
ed. (¥ Sample free and terri-
tory secured. Add
OBERMANN
55 8. 5th Avenue, N. Y. CiTy.

BALL BEARING AXLES AND RUB—

ber Tires.—A paper read before the Carriage Builders
National Convention, Philadelphia. October, 1894, show-
ing the advantuage to be derived from the use of ball
bearings and pneumatic tires in road vehicles. Con-
tamed in SCIENTIFIC AMERICAN SUPPLEMENT, No.
992. Price 10 cents. T'o be had at this office and from
all newsdealers.

$I8

ﬁage llus. catalog.
CANTON, N

== THE ONLY ==
Small Foot Power Drill Press

Nowready for the market.

For Bicycle Repairing and all kinds of
Small Drili Work. Manufactured specially
for small work. Just the thing for Experi-
menters, Electricians, Inventors and Model
Makers. Made for power use without stand.

Sells at merely a nominal price.

Full particulars and prices by mail.
RICHARDS m FG. C
218 Fulton St.. rooklyn, N.Y.

THE OBER LATHES

For Turning Axe, Adze, Pick,
Sledge, Hatchet, Hammer, Au-
ger, File, Knife and Chisel Han-
dles,Whiffletrees, Yokes, Spokes,
Porch Spindles, Stair Balusters,
Table and Chair Legs and other
—— u‘regular work.
8F™ Send for Circular A.
The Ober Lathe Co., Chagrin Falls, 0., U.S.A.
A London firm of Engineers having a

business and a Show Room in one of best positions,
desire the English representation of an American firm
of good standing producing special machine or appliance

of established rga)ut,atmu References exchanged. Bil-
bie, Hobson, 70,80 Queen Victoria St., London, E. C., Eng.

Little Giant Drill Press

considerable

Marine Vapor Engine Co., Jersey City, N. J.
VAPOR ENGINE ano

MuN ITu POWER COMPANY,

8 Erie Streetr, Grano Rarins, MicHican.
CASOLINE LAUNCH ENGINES ano LAUNCHES <

SEND FOR CIRCULAR.

© 1895 SCIENTIFIC AMERICAN, INC.

$125

175

PUMPS For COMPRESSING -
OXYGEN & HYDROGEN
GASES into CYLINDERS'

BY HAND POWER.PRICE $ 15.00
SENDFOR CATALOGUE N22 TO
CHAS. BESELER,
218 CENTRE ST, NEW YORK.

SUPERIOR TO COTTON WASTE

Endorsed by Fire Underwriters

Safe, durable, cheaper k““\“‘-“‘ \N Beware of

Agents wanted

loose woven imitations
AMERICAN SILK MFG. CO.
313 Walnut Street, Philadelphia, Pa.

If you want the best CHUCKS, bhuy Westcott s
Little Giant Double Grip
Drill Chucks, Little Giant
Drill Chucks

= = Lathe Chucks, Geared
Combination Lathe Chucks, Plain Universal Lathe
Chucks, Independent Lathe Chucks. Made by
Westcott Chuck Co., Oneida, N. Y., U. S. A.
Ask_for catalogue in English, French, Spanish or German.
FIRST PRIZE AT COLUMBIAN EXPOSITTON, 1893,

EIAMOND

TE.IN FLOU
CRY AL WHEEL, -SLAB&HONE ORM.
UNDUM CO._ MONONGAHELA CIT Y. PAr U, S.A.

TENTS

We manufacture Tents of every variety and size,
for all conceiy

POWDER;
CARBORUI

or. ice o cot.top can
! ur orddrsj\largeyr smayl, an 1Mend
our lll strated CataloguR of TRuts ayd Cawp Fur-
niture, if you ‘areJQ jerestad, u recRipt 0
address and six centsTﬁ stamgs.
GEO. B. CARPENTER & CO.
202-208 So. Water St., CHICAGO

TOWERS am TANKS

PATENT SECTIONAL

ALL IRON TOWERS

of 4 and 12 Columns,

for Water Works, Cities, Towns,
and Manufactories.

PLAIN, ALL WOOD TOWERS
ELEVATED TANKS
for Automatic Fire Sprinkler Plants
MANUFACTURERS OF
IRON and STEEL TANKS.
Louisiana Red Cypress Wood Tanks
a Specialty.

W. E. CALDWELL CO.,

219 E. Main Street,
LOUISVILLE, KY., U. S. A.

SANITARY SOAP VASE

PREVENTS disease, waste, pilfer-
ing of soap, clogging of waste pipes,
stain of marble, uncleanly 8oaj dlsh
AFFORDS each user fre , dry
pure soap.
The Only Clean, Sanitary, and Safe
way to use soap.

Agents Wanted.
Sanitary Soap Vase Co.,
Aqueduct Bldg., ROCHESTER, N. Y.

EXPERT MODEL MAKING, ®tgme

J. C.SEYL, Prep. Chicago Model Works,Chicago, Ill. 179
E. Madison St. Write for Catalogue of Model Supplies

OPERA'I‘ING

NORWICH LINE

AND

LINE LIMITED

BETWEEN
New York and Boston.

A NEW PIPE WRENCH

Grips Quickly and Firmly, GALVANIZED
as well as other Pipe, and will Not Crush
it. Won’t lock on pipe. Does not
mar nut or highly polished

fitting. Other
All features.
Dealers.
Send for Little Book Free. e o

TELE

BAYONNE CITY N.J.

BRASS BAND

Instruments, Drums, Uniforms, Equip-
ments for Bands and Drum Corps. Low-
est prices ever quoted. Fine Catalog, 400
Ilustrations, mailed free; it gives Band
Music & Instructions for Amateur Bands.

LYON & HEALY, 33-35 Adams ., Chicago.
THE NEW BRISTOL COUNTER

re E
00T, BRISTOL CONMLS.A,

S o Patented April 181 ir ,-,.‘,\./” Z
Registersan accurat,e account of work done on printing
presses, grain tallies, weighing, measuring and other
automatic machines. Counts up to1,000,00¢ and repeats
automatically. Simple,accurate, durable. Special count-
ers to order. §:&~ Send for circular.

C. J. ROOT, Bristol, Conn., U.S. A,
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Wovertisements.

ORDINARY RATES,

Inside Page. each insertion. - 75 cents a line
Back Page. each insertion. = - %1.00 a line

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

I'ne above are charges per agate line—about eight
words per line. Thisnotice shows the width of the line,
and is set in agate tyoe. FEngravings may head acver-
tisements at the same rate per agate iine, by measure-
ment, as the letter press Advertisements must be
received at Publication Office as early as Thursday
morning to appear in the following week’s issue.

There are two
classes of bicycles—

COLUMBIAS

and others

Columbiassell for $100 to everyone
alike, and are the finest bicycles the
world produces. Other bicycles sell
for less, but they are not Columbias.

POPE MFG. CO., HARTFORD, CONN.
You See Them
Everywhere

Land and Water Bicycle.

PATENT FOR SALE.

A machine adalpted to travel on water, land, or ice
Patent No. 537,921, April 23, 1895. For descrlptlon see
g&ge 164 of this’ paper. Address EVARISTO FER-
NDEZ, New No. 1814 ¥ wnain St., New Orleans, La

895 e
\\\\W/‘x
N

Latest models, wood or steel nms
t0301bs.; allsn les and prices.

Shipped anywhere

C.0.D. Saving you

dealers profit.

$100¢0akwood’for$62.50
/) $85 ‘Arlington’ % $45.00
/ & <337

7.50
$20 i ¢ $10.90
Pneumatic tires; weight 1734
Lnrge illustrated catalngue free.

CashBuyers’Union, 162 W.VanBuren St. B131,Chicago
THE BICYCLE: ITS INFLUENCE IN

llealth and Disease.—By G. M. Hammond, M.D. A val-
uable and interesting paper in which the xub;ect is ex-
haustively treated from the following smndpomls 1.
T'he use of the cycle Wy persons in heaith. 2. The useof
the cycle by persons diseased. Contained in SCIENTIFIC
AMERICAN SUPPLEMENT, No. 100:2. Price 10 cents.
To be had at this office and from all newsdealers.

~_—~~ - 365 DAYS AHEAD OF THEM “ALL
APPLY AT ONCE FOR

MACHINES, Corliss Engines. Brewers
and Bottlers’ Machinery. THE VILTER
MFaG. Co., 899 Clinton Street, Milwaukee, Wis.

ICE

The

American

Bell Telephone
Company,

§
{
{

iy

125 Milk Street,
Boston, Mass.

g e R R AR

This Company owns Letters-
Patent No. 463,569, granted

to Emile Berliner Novem-
ber 17, 1891, for a combined
Telegraph and Telephone,

e R S

covering all forms of
Microphone Transmitters

or contact Telephones.

GREAT SPECIAL QFFER

Thousands of Electricians, Inventors, College Students, Amateur
Mechanics, Experimenters, Manufacturers,

doctors, lawyers, clergymen, business men, young men, teackers, scholars, mechanics, and parents, as well as thou-
sands of other readers of this paper, have requested us to make a special offer, for a limited time, on our great
standard dictionary and encyclopzedia of the world’s knowledge. We have decided to do so simply
as a means of advertising this great storehouse of information. Ve do not expect to make money by this
offer, as the very low price and extremely liberal terms offered but little more thautpays for pa,per, printing,
and binding ; but the tremendous amount of talk created will help to advertise this most modern and up-to-date
home » eiercnce library. Believing the readers of this paper are intelligent, well meaning, and trustworthy,
we do not hesitate in placing before them the greatest bargain ever offered, and on such easy terms that
any one who can afford an investment of 7 cents per day can take advantage of it.

No_business or professional man, housewife, teacher, young or old, prosperous or otherwise, or any
one else who wishes to keep abreast of the times, or who is interested in the laudable enterprise of self-educa-
tion, can afford to allow this rare opportunity to pass by without very careful investigation. Understand, this
great work embodies all the features of a complete dictionary, and a thorough eneﬁclopaedm The work has been
adopted as a text book by man schools and colleges, and is regarded as authority wherever the Eng=-
lish language is spoken. bhe new, revised, enlarged, and entirely up to the times

Encyclopzdic Dictionary,

the regular price of which is from %42 to %70, is now offered all readers of this paper for the insignificant sum
of 7 cents per day, in month] 1)1' payments of $2each, until the sum of $16 is paid. This is but little more than
one=third the regular price of the four magnificent volumes as represented in the picture. This greatest of all
dictionaries and encyclopzdias was edited by such world-renowned scholars as

Dr. ROBT. HUNTER, A.M., F.G.S., Professors HUXLEY, MORRIS, HERRTAGE, ESTOCLET, WILLIAMS, etc.,

assisted by scores of other specialists in various branches of knowledge.
Over 17 years and $750,000 required in the production of this Magnificent Monument of Education.

1T 1S A COMPLETE DICTIONARY of the English Language. Euvery word is exhaustwely treated as to its Origin,
History, Development, Ety-
melogy, Pronunc iation and

vumous other meanings.

THOROUGH
ENCYCLOP‘EDIA of
Anatomy, Botany, Chem-
astry, Zovlogy, Geo ogu, Anrt,
Music, Agriculture. Phyr
ics, Philosophy, Mechanics,
History, M; ytholo y. Bibli-
cal Knowledge, e

ItisaSuper h Llln A=
1y Book. substantially
bound, printed from new
plates, in large, clear type,
on heavy white paper, and
illustrated with thousands
of new pictures made es-
pecially for this work.

It is better than all
other dictionaries, be-
cause the latest edition of
Worcester contains but
116,000 words and 2,126 pa-
ges: the latest Webster
contains but 140, words
and 2,011 pages; the Stand-
ard contains but a little
over 200,000 words and 2,318
pages, and even The Cen-
tury contains but 225,000
words, and sells for $60 to
$100. Encyclopzdias of va-
rious kinds sell for $50 to

Thisgreat ENCY

L L OP/EDIC DI(‘

ONARY. containing
5, 357 pages, over 3,000 illus-
tratlons, bound in four
handsome volumes, has
over 250,000 words, 50,000
encyclopaedlc su bJ ects N
The above illustration is an exact reproduction of the four magnificent volumes of THE; and is sold on such easy
ENCYCLOPADIC DICTIONARY. They are bound in rich silk cloth, with gilt back etamp,' terms everybody can buy
handsomely embossed sides, and marbled edges. Each volume 9 inches wide, 113 mchesl it without financial in-
long, 3 inches thick. Contains 5,357 pages, 3,000 illustrations. Weight about 40 pounds.| convenience.

What Good Judges Say about the Work.

I prize highly The Encyclopadic Dictionary for the
number of words it contains, for accuracy of defini-
tions, for fullness of illustrations, and for encyclopadic
comprehensiveness.

BISHOP SAMUEL FALLOWS, Chicago, Ill.

Has many distinctive claims to superiority. Such a
work bhas long been needed by the business man, the
active student, and in the home circle.——Philadeiphiu
Inguirer.

Cwumc

TIONARY D‘ﬁmo"ﬂ"‘

YloNAm'

h -
t"Cm. IC t“
D 00"‘59 CYCLOPED!

RY BICTIONARY

The Encyclopadic Dictionary opens the dictionary
war which may involve the Century, the Standard, and
the International.—New York World.

I consider The Encyclopzdic Dictionary superior to
Webster, Worcester, Century, or Standard. For the
busy lawyer who wants to know things quickly, no bet-
ter reference book could be had.

BENJAMIN F. HU
Attorney and ex- StateSenator, Phlladelphla

I have examined The Encyclopadic Dictionary, and
am much pleased with it. It is valuable as a dictionary
and as a work of reference. Itis copious and yet con-
cise. In all respects it is a work that every student

I have Webster, Worcester, and the Century, and for
encyclopzdias 1 ’have the Britannicaand Appleton’s.
It is but simple truth to say that The Encyclopedic

Dictionary is a magnificent substitute for all of them.
J. H ATWOOD,
Attorney, Leavenworth, Kan.

should possess.
GEORGE 1. WERTS, Governor State of New Jersey.

Satisfaction guaranteed, or money refunded if books are returned within ten days.
) This Special Offer will hold good only for a short time. The price will
DON T FORGET begmt{)ually increased until i%renches $42 to $70per set. The wgrk is not

for sale in book stores, and can only be obtained from us or our regular authorized representatives.

HOW TO CET THIS CGREAT WORK .

Send $2 by post-office order, express order, or check, and the entire four handsome volumes will be forwarded.
Every month thereatter send , in the same manner, until the sum of $16 is paid. Understand, the whole set
of 4 volumes is sent when the ﬁrst $2 is paid; thus you have the use of them while paying the balance, at the rate
of 7 cents per day. All freight or express charges must be paid by purchaser. Werefer to any commercial
agency, or any bank in Philadelphia. Any one wishing to pay cash for the complete set, ma. deduct 10 per cent.,
and send $14.40. This allowance is practically the cost of keeping the account if purchased on easy terms.

Pamphlet of 80 specimen pages free on receipt of 6 cents to pay postage. = (Please mention this paper.)

SYNDICATE PUBLISHING COMPANY,
237 So. Eighth St., Philadelphia, Pa.

ACENTS WANTED

know all about
address and you
Price List and

Charge. m——

LIGHTNING
cOo.—

If you wish to
it, send us your
will receive our
Catalogue free of }

g Mention

DO YOU WANT A LAUNCH ? g

That you can run
yourself.

That is Clean
and Safe.

Scientific American.”

That requires
neither Licensed
Engineer nor
Pilot.

Send 10 cent stamp for Illustrated Catalogue of .

THE ONLY NAPHTHA LAUNCH.
GAS ENGINE AND POWER COMPANY, 185th St., Morris Heights, New York City.

© 1895 SCIENTIFIC AMERICAN, INC.

New.

%l Lper

ENGINES Boilers and Machine Tools,

s and Second-hand. Send stamp for
“Machinery & Supplies.” W. P. Davis, Rochester,

M E R Y Emery W heels, Grmimg Ma-

9 chines and Grinders’ Sugplles,

uick process and ]argp stock, When in a hurry,
Q fp'l‘ﬂh TANITE CO., NEW YORK CITY,

CINCINNATI. and STROUDSBURG, PA.
ARTIFICIAL
Free Catalog. Geo.R. Fuller,

Box 2150, Rochester, N. Y. L IM B s

CIDER & WINE PRESS
MACHINERY.

POWER AND HAND PRESSES.
(Capacity, 10to 120 Bbls. in ten hours.)
Send for 50-page Catalogue.
Empire State Pulley and Press Co.
FULTON, OSWEGO Co., N. Y.

AE N]‘s WANTED For FINETo°ls N EVERYSHOP
anoae: C.H.BESLY & CO.

CHICAGO, ILL.U.S.A.—

AND AGENCY.

Machiner

Foot and Hand Power.
| /4 \id Agents Wanted in Every County.
L.F.PABKS, 260 Colerain Ave. CINCINNATI 0

The $5.%
POCKET KODAK

EASTMAN KODAK €O,
Sample photoand booklet ROCHESTER. N.Y

Jor two 2-cent stam ps.

Computing Figures
mentally is probably the
hardest kind of toil known.
The Comptometer makes it
easy, is twice as quick, in-
ures accuracy and relieves
E all mental andnervousstrain,
Why don’t you get one?
Write for Pamphlet,

FELT & TARRANT MFG CO,
52-56 ILLINOIS ST., CHICAGO.

PERFORATED N METAL

oreR N\ TR usg

Chicaco. sno 284 PEARL 5! NEWYORK]
| |

10 O% Profit

No Humbug. New Summer Goods.
Agents wanted in every cily and
town in U. 8. Catalogues Free.

THE BOLGIANO WATER MOTOR CO.
Box 13, Baltimore, Md.

The Robinson Patent Grinding Mill

CAPACITY

3,000 5,000
POUNDS or FEED MEAL |
PER HOUR. :

MANUFACTURED BY =Y

MUNSON BROS

UTICA, N. Y.

At 3 Pricg

14 to 50 H. P.

Ricycles, Watches. Gups, Buggies, Harness,
Sewing Machines Organs, Pianos Safes,Too:s
Scales of all varieties \nd 1000 other articles.
Lists free. CuiciGo ScaLe Co., Chieago. LI,

DURABILITY
Motor of 19" Century

How do these look together?

Proof.—Running 9 and 10 years
with less than a Five Dollar
bill for repairs.

Try, and Be Convinced.
CHARTER GAS ENGINE CO.
P. 0. Box 148, Sterling, Ill.

ECONOMY, RELIABILITY,
SIMPLICITY, SAFETY.

AL guaous’s’gﬁ?ée?ﬂvo’eﬁ's g
eveo:r% sn;,)rgc o: dusiness ﬁ.!rc m’m :

for Home Amnsement.. talogue

MCALLISTER, Yo Opten, 47 N3sBaU St.,u.v.

PRIESTMAN SAFETY OIL ENGINE

* Phenomenally low in cost of operation.”—Franklin Inst.

N mg'i‘llﬂtm Kerosene, NOT Gasoline ,,
ENGINEER

Economical, Simple, Safe, Au-
tomatic. For Electric nght-
ing, Pumping, Milling, ete.

PRIESTMAN & COMPANY, Inc.
Frount and Tasker Streets, - =

Philadelphia
WE ARE BUILDING . . .
The Ceiebrated ———=

"HORNSBY-AKROYD"

OIL ENGINE
The De La Vergne Refrigerating Machine Co.
FooT E. 138TH STREET, NEW YORK.

JESSOP'S STEE L5et

FOR TOOLS, SAWS ETC.
WM JESSOP & SONS L2 91 JOHN ST. NEW YORK

PRINTING INKS,

The SCIENTIFIC AMERICAN is printed with CHAS,
ENEU JOHNSON & ¢O.S INK, Tenth and Lombard

Sts., Philadeiphia, and 47 Rose St., opp. Duane, New York





