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THE AMERICAN IRON TRADE FOR 1896.

If a copy of the statistics of the American Iron Trade
for 1896 were put into the hands of a student fresh
from a course of lectures on political economy, his be-
lief in one of the cardinal truths of this science would
be liable to receive a rude shock in the first few pages
of the pamphlet. If the ‘‘cost of production deter-
mines the selling price,” how comes it, he will ask, that
the first pages of the ‘ statistics” are taken up very
largely with an account of various influences which
caused the violent fluctuations in price of the past
year ? The ‘‘ wire nail pool ” came to an end about De-
cember 1, 1896, and ‘‘ prices dropped rapidly.” Its fate
is shared by the ‘ billet pool,” and a similar fall in
prices is noted. In May the ‘‘beam pool went to
pieces” and prices experienced a simultaneous fall. An
examination by the author of the statistics into the
causes of low prices and depression leads to the con-
clusion that, though sonie of them may be *‘ occult and
intangible,” there are two that are plainly visible—the
distrust of the country’s future due to the silver move-
ment, and the pressure upon prices and profits of a ca-
pacity of production which isgreatly in excess of our
powers of consumption. A similar cause to the last is
the reckless construction of unnecessary railroads which
have since become bankrupt: and the wrecking of
other railroads, which were needed, by hostile State
and national legislation is also noted.

It is satisfactory to note the great increase which has
taken place during the last few yearsin both our ex-
ports and manufactures of iron and steel. This has
been Iparticularly marked in the calendar years 1895
and 1896, our expor:s for these years being respectively
$35,071,563 and $48,670,218. In each of the last four
years our exports have exceeded our imports, the ag-
gregate exports amounting to $143,844,873 and the ag-
gregate imports being $95,778,838. The decline in im-
ports is due to decreased demand for foreign tin plates
and to the low price of our iron and steel. Our in-
creased exports are due to the same low prices, though
this increase has brought no appreciable relief to our
glutted markets.

Since the close of the civil war there have been four
periods of particularly low prices for iron and steel,
the first occurring after the panic of 1873. The rate
given in the following table is per long ton, except for
bar iron, which is quoted by the 100 pounds.

Articles. 1873-9. l 1884-5. ‘ 1891-5. ‘ 1896-7.
No. 1 foundry pig iron, at Philadelphia.. | $16.50 | $17.50 | $12.00 | $11 75
Gray forge plg iron, lake ore, at Pitts-
burg..... . 16.00 | 14.00 8.90 8.50
Bessemer mg iron, at Plt,tsburg 19.50 | 17.00 995 9.25
Old iron T rails, at Philadelphia 18.00 | 16.50 11.00 11.50
Best bar iron, at Pittsburg....... 1.60 1.50 1.10 1.05
Steel rails, at mills, in Pennsylvan .00 | 2600 22.00| 1700

There is a decrease in the production of all kinds of
material except open hearth steel. There was a de-:
crease of 5 per cent in the amount of iron ore mined ;
the output of pig iron decreased 87 per cent; Bessemer
steel ingots, 20°1 per cent; other steel than open hearth
decreased 136 per cent; structural shapes, 4'3 per cent ;
Bessemer rails, 14 per cent; wire rods, 21‘1 per cent ;
wire nails, 19'1 per cent ; cut nails, 241 per cent ; open
hearth steel (the one exception) showing an increase of
142 per cent. The following table gives the totals of
production for the years 1895 and 1896 :

Total production.

1895. 1896. °
Pigiron.... ....... creesatrenanan 9,446,308 8,623,127
Bessemer steel ingots.. 4,909,128 3,919,906
Structural shapes.... ... 517,920 495,671
Open hearth steel. .. . 1,187,182 1,298,700
Crucible steel.......... ... 67,666 60,689
Bessemer rails. . . ..1,299,628 1,116,958
Wirerods. ....... veee. 791,130 623,986
Wire nails........ ..e..........5.841,408 kegs 4,719,860 kegs
Cutnailf...ecccvvnnnnee veee....2,129,804 1,615,870 **

Although there has been a decrease of nearly a
million tons in the total production of pig iron, it is
noteworthy that the growth of the industry in the
Southern States continues, Alabama, Virginia and
Tennessee coming fourth, fifth and sixth in the list.
Pennsylvania, of course, stands first, its output being
4,024,166 tons or 46 per cent of the total production of
pig iron in 1896 ; Ohio produced 14 per cent ; Illinois
and Alabaima each produced over 10 per cent of the
total, and Virginia over 4 per cent. All the other
States fell below 3 per cent. The largest falling
off is in Pennsylvania, where the decrease was over
675,000 tons.

There is a small increase in the productlon of Besse-
mer steel compared with the averages of recent years,
which has been somewhat more than 3,500,000 tons.
The falling off in the production of Bessemer steel rails
will not surprise any one who is familiar with recent
railroad history and present conditions in this country.
The extraordinary activity in railroad construction be-
tween the years 1885 and 1892, when the total con-
struction for one year alone reached a total of over
12,000 miles, will explain the enormous demand for steel
rails. At the close of that period some of the ablest
railroad men in the country gave warning that the
country was being over-supplied and stated that most

© 1897 SCIENTIFIC AMERICAN, INC.

of the country contained more ‘railroads than would
meet its needs for the next quarter of a century., The
disaster which speedily overtook a large proportion of
the roads, and the present depressed condition of those
that did not go into the hands of receivers, has verified
their forecast of the situation, and explains the great
falling off in the total production of Bessemer rails.
The total mileage upon which rails were laid in 1895
was 1,922 miles and in 1896 it was even less, being only
1,850. These figures are the lowest since the year 1875.
Pennsylvania leads the States in the production of
rolled iron and steel, having made 56-8 per cent of the
total production of rolled iron and steel in 1896, against
56°4 per cent in 1895 ; Ohio 1made 139 per cent in 1896,
against 144 per cent in 1895 ; Illinois made 10°7 per cent
in 1896, against 101 per cent in 1895; and Indiana made
3'5 per cent of the total product in 1896. No other
State produced 3 per cent in that year. Texas and
Iowa were the only States having rolling mills located
within their borders which did not roll either iron or
steel in 1896.

One of the most interesting tables in the statistics
is that of the world’s great pig iron producers. In 1869
the United States produced 1,711,287 tons, Great Brit-
ain 5,445,757 tons, and Germany and Luxemburg com-
bined 1,409,429 tons. A dozen years later, in 1881, the
United States produeed 4,144,254 tons, Great Britain
8,144,449 tons, and Germany and Luxemburg 2,914,009
tons. In the following ten years the United States
not only doubled its own output but surpassed the
total for Great Britain, the respective totals being
9,202,703 and 7,904,214 tons, Germany and Luxemburg
producing 4,658,450 tons. We lost the lead to Great
Britain in 1894 but regained it the following year, when
we reached our maximum figure of 9,446,308 tons. The
figures for1896 are : United States, 8,623,127 tons ; Great
Britain, 8,563,209 tons ; and Germany and Luxemburg,
6,374,816 tons. Of late years the most striking fact has
been the rapid advance of the industry in other coun-
tries than the United States and Great Britain. At
present, out of a total world’s production of about
16,500,000 tons of crude steel, the latter countries to-
gether produce more than 9,500,000 tons, while all
other countries combined produce 7,000,000 tons. When
we bear in mind that half a dozen yearsago all other
countries produced only 4,400,000 tons, it is evident
that if the present rates of increase continue, the com-
bined output of the United States and Great Britain
will be less than that of the rest of the world com-
bined.

THE BRITISH ASSOCIATION MEETING.

To all who are interested in the promotion of useful
knowledge for the general benefit of the race, the an-
nual meetings of the British Association for the Ad-
vancement of Science have come to be looked forward
to as seasons of special advantage, rich alike in their
unfolding to the popular eye of the progress made in
many branches of science for the preceding year and
the promises held out and guide marks placed for fu-
ture advancement.

In our last week’s issue we gave a summary of the
principal papers discussed at the meeting of the Amer-
ican Association, working on similar lines, and held a
week earlier. The British Association meeting was
held at Toronto, Canada, its sessions continuing from
August 18 to August 25. The fact that the meeting
this year was held on this side of the Atlantic, and
that it came so soon after the magnificent celebration
of the Queen’s Jubilee, contributed not a little, no
doubt, to the splendid enthusiasm with which the
visiting scientists were received by our Canadian
neighbors, and which was heartily participated in as
well by a large delegation of American representatives
of scientific advancement. The oecasion also brought
vividly to mind the former meeting of the British Asso-
ciation at Montreal, in 1884, the first that had ever been
held outside of the United Kingdom, and the ensuing
series of visits then made by representative foreign sci-
entists to various great industrial establishments and
notable engineering works in the United States. It
was then that, for the first time, the gigantic strides
which this country was making in many lines came to
be fully appreciated, and, in the iron and steel manu-
facture, especially, it was felt that we were not only
dangerous competitors in a field where England had
heretofore claimed undoubted primacy, but that we
were working in a direction and with a skill likely to
give us the lead. The facts then so plainly set forth
have acted as a spur to foreign manufacturers ever
since, and consumers everywhere have reaped the béen-
efit in better goods at lower prices.

At the meeting this year among the eminent foreigners
present were Lord Kelvin, Lord Rayleigh, Prof. Roberts-
Austen, and Messrs. Preece and Lodge, the famous elec-
tricians ; Lord Lister, the father of antiseptic surgery,
and last year’s president ; Prof. Williamn Ramsay, who
was associated with-Lord Rayleigh in the discovery of
argon, and who alone is entitled to the glory of first find-
ing helium in terrestrial minerals ; Sir John Evans, the
new president ; Prof. John Milne, recently of the Uni-
versity of Tokio, where he investigated the phenomena
of earthquakes extensively; Prof. William Cawthorne

o



SEPTEMBER 4, 1397.]

Seientific Jmerican,

Unwin, one of the engineering experts who counseled
the Cataract Construction Company when Niagara
was harnessed ; Sir Bosdin Leech, chief engineer of the
Manchester Ship Canal; Prof. James Bryce, author
of “The American Commonwealth ;” and sixty or
seventy others, who enjoy a high reputation in Eng-
land, Scotland or Ireland, by reason of their profes-
sional activity in some department of science. A great
many public and social or semisocial functions, with
various excursions to different points of interest, includ-
ing a visit to the Niagara. Falls power plant, were
pleasant features of the occasion, into which all seemed
to enter most enjoyably.

In his opening address the president, Sir John Evans,
said that he would undertake no general review of re-
cent scientific progress, but would discuss a question
belonging to his own special field of study.

ARCHZAEOLOGY.

The relations which ¢hemistry, mineralogy and his-
tory bore to this science, he said, were important, but
the aid of geology and paleontology was imperative, if
one inquired into the antiquity of man. When in 1859
human remains were found in the valley of the Somime,
in France, in gravels that also yielded bones of the
mammoth and the woolly rhinoceros, the coexistence of
man with these animals in the quaternary period was
established for a time. After the first excitement had
subsided, there was a tendency among scientists to cut
down the lapse of ages necessary to account for the
changes in the earth’s surface which had occurred since
those gravels were deposited. He, however, sympa-
thized with the view taken by Sir Charles Lyell that
such penuriousness was a mistake. Many at the present
day had got over this feeling, and of late years the gen-
eral tendency of those engaged on the questions had
been in the direction of seeking for evidence by which
the existence of man on earth could be carried back to
a period earlier than the quaternary gravels. The
speaker cited some of the attempts in this direction.
He was himself not satisfied with the supposed dis-
covery of flint immplements in pre-glacial deposits in the
eastern counties of England, because they resembled
too closely those of post-glacial timnes there, nor could
he yet accept the evidence of the Norfolk Pliocene forest
bed, where flints had been found within a few months
that looked as if they had been worked by human
hands. This alleged discovery and similar ones in
France, Italy and Portugal were accepted by some geol-
ogists, but they were too few and too isolated to satisfy
Sir John. Nevertheless, he did not despair of obtain-
ing proof of man having lived in the tertiary period.
Sir John did not indulge in specific figures, but effec-
tively emphasized the remoteness of time to which be-
longed the earliest blunt stone implements of the paleo-
lithic era in western Europe. He believed, however,
that man existed before this in southern and eastern
Asia. This, in fact, he considered the birthplace of
the race, and he favored special investigations in that
part of the globe.

This address will be published entire, as well as the
other most valuable papers presented at the meeting,
in current issues of the SCIENTIFIC AMERICAN SUP-

PLEMENT.
GEOGRAPHY.

Before the geographical section, Dr. J. Scott Keltie,
for many years secretary of the Royal Geographical
Society, said he considered the present problem of this
science in Europe, the region most in need of explora-
tion being Albania. In Asia there was work to be
done in the Malay Peninsula and Southern and Cen-
tral Arabia. But the chief stress was laid upon the
district lying between the Himalayas and the forbidden
city of Lhasa, in Thibet. Parts of China, too, were
still a blank on the maps, and there was something to
learn about the source of the Irrawaddy River. In
Africa it was desirable to explore the Central and
Western Sahara, the region south of Abyssinia and
northwest of Lake Rudolf and the highlands of British
East Africa. On thelatter Dr. Keltie remarked that it
might be necessary to find homes for future genera-
tions when the United States and Canada becaine
over-populated. The discovery by the young geo-
grapher and biologist, Moore, of salt water fauna near
Lake Tanganyika, showing that that country had
once been beneath the ocean, was an important reve-
lation and indicated what fine surprises yet awaited
the intelligent investigator. In the Arctic region the
archipelago of North America was one now most need-
ing attention. The speaker enlarged also on the de-
sirability of studying Antarectic territory.

MATHEMATICS AND PHYSICS.

In this section Prof. A. R. Forsyth, of Cambridge
University, made a forcible plea for the study of mathe-
matics, not only in its relation to other branches of
knowledge, but for its own sake. Lord Kelvin dwelt
on the immense practical importance of mathematics,
and said such work as harnessing Niagara was im-
possible without a thorough grasp of the higher mathe-
matics. He dwelt, too, on the rapid spread of the
study of this science by engineers in the last twenty
years. An hour later an eminent city engineer of Liver-
pool, George Frederick Deacon, uttered anopinion seem-
ingly contradictory to Lord Kelvin’s. Mr. Deacon once

worked in the laboratory of Sir William Thomson
(now Lord Kelvin), and accompanied the latter on the
expedition which laid the first successful Atlantic cable,
in 1865. As president of the mechanical science section
he discussed the education which young engineers
ought to have. He commended the technical schools
of the United States and Canada as superior to many
in England in extent of the workshop practice pro-
vided for students. This he considered more valuable
than some of the mathematical training given them.
College bred men were not always the most successful
engineers. Well directed observation and long expe-
rience were secrets of success.

THE WORLD'S FUEL SUPPLY.

At another session of this section, Lord Kelvin dis-
cussed the world’s fuel supply and air supply in a
highly original manner. By fuel he meant not only
heat, coal and oil, but existing forests and mould ; in
fact, all ancient and modern vegetation. Referring to
the familiar phenomenon of plant life, that it absorbs
carbonic acid and throws off oxygen, he argued there
was possibly, even probably, a distinet relation between
the amount of oxygen gas in the earth’s atmosphere
and the amount of vegetation past and present. Three
tons of oxygen are required to burn one ton of standard
fuel. Consequently, he would assume that for every
three tons of oxygen in the air one ton of fuel had comne
into existence. The outcome of this rough computation
was 340,000,000 tons of fuel.

PROF. RAMSAY LOOKING FOR ANOTHER ELEMENT.

Prof. William Ramsay, of London, who divides with
Lord Rayleigh the honor of discovering the new ele-
ment in the atmosphere which they named argon, pre-
sided over the chemical section. His address was
devoted to showing why he expected still another ele-
ment would in time be found resembling both helium
and argon in some respects. Chemists were familiar
with several groups of three elements each, in which
the difference in atomic weight between the first and
the third members was 36. The atomic weight of
helium was first placed at 4, and that of argon at 40.
Eventually both of these figures would be reduced
somewhat, but the interval would probably remain
about the same. He was thus led to believe that an-
other member would be found for this group to fill a
vacancy between helium and argon. Such discoveries,
based on Mendeleef’s ‘‘ Periodic Law,” have been pre-
dicted and made before this. Prof. Ramsay and his
assistant have already examined an extraordinary
number of substances in the hope of finding the un-
known gas, but so far without success. The speaker
expressed his own confidence in the soundness of
Mendeleef’s law, in spite of some discrepancies between
the actual atomic weights of many elements and the
weights which the theory demands.

THE HUMAN STRUCTURE.

In the anthropological section, its president, Sir Wil-
liam Turner, of Edinburgh, spoke of ‘‘Some Distinct-
ive Characters of Human Structure.” Some of the
peculiar features of man’s frame, he said, are the curv-
ature of his spine, the crooked way in which the thigh
bone fits into the hip, thegreater freedom and grace of
the movements of thelegsthan are possible with apes
and lower animals, the more highly developed hand
and certain characteristics of the foot. All of these, in-
teresting and significant as they are, are overshadowed
by the superiority of the brain in relative weight and
in complicated structure. Boys’brains at birth weigh
more than girls. The brains of men of intellectual
eminence weigh fifty-five or sixty ounces on the aver-
age, while imbeciles may have only thirty ounces.
The mean internal capacity of the craniums of adult
Europeans is about one thousand five hundred cubic
centimeters,and in Australian aborigines one thousand
two hundred and eighty. That of adult male gorillas
is about four hundred and ninety.

—_— e —
THE PARIS EXPOSITION OF 1900.

The French stand easily first among the peoples of the
world in the matter of getting up fetes and shows and in
arranging pageants which shall have the highest spec-
tacular effects. The worldof fashion has always looked
to Paris for its leaders, and those in pursuit of pleasure
for its own sake have made their Mececa on the banks
of the Seine. How much of the idea of the Paris Ex-
position of 1900 is to be attributed to the desire to
make of it something far larger and more splendid than
ever before achieved, with the view of making Paris
itself more attractive, and how much is due to French
ambition for a comparison of their educational, in-
dustrial and material progress with the best the world
can show, it is not at all important to define. The
French government and people are working to make
the exposition one which will far surpass all its prede-
cessors, as well in the extent and variety of the exhib-
its as in the pomp and magnificence of the splendid
accompanying fetes and entertainments, and it is safe
to say that never before were plans for such a project
more thoroughly elaborated or more completely worked
out, down to the finest detail.

The importance of a good representation of the
United States at the exposition is generally conceded,
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primarily, from the fact that our growth in many lines
of manufacture has now reached such proportions that
further material increase cannot well be looked for, un-
less we can sell largely in foreign as well as the home
markets.

Our ability to successfully compete with foreign
manufacturers in their own markets, in many lines of
manufactured goods, cannot be doubted, and some
efforts in this direction have already met with marked
success, but the exposition will afford an opportunity
to put such representation on a better basis, and to
effectively bring American goods more thoroughly be-
fore foreign buyers than ever before. To the end,
therefore, that our participation in the exposition may
be fully representative, and that American manufac-
turers may have sufficient space allotted them, Major
Handy, the United States commissioner, intends to
apply for 500,000 feet to be devoted to exhibits from the
United States.

Commissioner Handy sailed for Europe last week, in-
tending to return and report to Congress at its next
session, giving all available information to intending
exhibitors, and asking for a liberal appropriation from
the government, that the United States may be credit-
ably represented.

—_— .t —
MOUNT ST. ELIAS ASCENDED.

Prince Luigi of Savoy and his party of Italian moun-
tain climbers are now on their way back to Italy after
accomplishing the feat of scaling Mt. St. Elias. The
party included Prince Luigi, Lieut. Cagni, Dr. Phillippi
and Vittorio Sella, the well known photographer of
mountain. views. The expedition sailed from Seattle
in June and reached Yakutat Bay on July 22. A land-
ing was made with some difficulty and the overland
trip was begun. They took with them over 6,000
pounds of provisions. After six days travel inland
Malaspina glacier was reached. The glacier is twenty
miles wide, and it took four days to cross it. They
crossed various other glaciers and passes and finally
reached Mt. St. Elias. At the foot of Mt. Newton
glacier the American party of Mr. Bryant was met ;
they had abandoned the project and were returning.
Here the Italian members of Prince Luigi’s party were
left. The prince was, it seems, jealous that any save
his countrymen should have the honor of climbing
with him the summit of the lofty mountain, which was
ungracious, to say the least.

The ascent of Mt. St. Elias began on Friday, July 30,
and after seven hours hard climbing they arrived at
the top of the divide ; here a tent was pitched and a
few hours of much needed rest were taken. Then the
ascent began again, and four hours from the divide
saw them standing on the top of the mountain. About
two hours were spent on the peak, and during this time
much was done in the way of scientific observations
and Signor Sella secured some very fine negatives from
the summit. The descent occupied about two hours,
the mountaineers sliding most of the way down, and the
camp was reached at nightfall. The dreary backward
journey over the glaciers was accomplished without ae-
cident. The actual height is, according to Prof. David-
son, 18,060 feet. A number of previous attempts have
been made to ascend Mt. St. Elias, which was discov-
ered by Behring on St. Elias day, 1741.

E—
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WILL ASCERTAIN THE VALUE OF CALCIUM CARBIDE,

The American Druggist and Pharmaceutical Record,
under the head of ‘Tariff Problems Considered,” says
the Treasury Department will send out a special agent
to make an investigation of the value and market price
of calcium carbide. This article is used in the manu-
facture of acetylene gas, a product which is now being
extensively exploited by a large syndicate, which con-
trols the patents under which it is manufactured.
The tariff law levies an ad valorem duty on this
product, and, as it has been brought in at several
ports, collectors have varied more than 200 per cent
in their valuations; but in all cases have materially
exceeded the invoice valuation. The company con-
trolling the patents have an important interest in
keeping the apparent cost of the article as low as pos-
sible, as they are disposing of royalties in nearly all
the States, and the economy of production necessarily
depends upon the cost of the raw material. In view of
the limited supply and circumsecribed market, the de-
partment sees no way of ascertaining the value of the
article without a special investigation.

The American and British Associations’
Addresses and Papers.

Attention is called to the fact that in the SUPPLE-
MENT of last week and in the current issue there are a
number of addresses and papers which wereread at the
meeting of the American Association for the Advance-
ment of Science and at the British Association. Thus
in the current number will be found a continuation of
Prof. Gill’s ¢ Edward Drinker Cope, Naturalist,” the
presidential address by Sir John Evans before the
British Association and the conclusion of Prof. W J
McGee's * The Science of Humanity.” In next week’s
SUPPLEMENT these papers will be continued and others
will be begun.
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A CONDENSER FOR STEAM ENGINES.

The illustration represents a condenser arranged to
prevent the water from accumulating in the condenser
casing, irrespective of the working of the pump, and
without causing back pressure on the engine.
been patented by William T. Snell, Laurium, Mich. It
has a closed casing from whose bottom extends a suc-

SNELL’S CONDENSER FOR STEAM ENGINES.

tion pipe connected with a pump, and in the casing is a
bell-shaped float on whose upper end is a vertical stem
connected with a spraying nozzle sliding in a pipe lead-
ing to the water supply, the rise and fall of the float
thus shutting off or regulating the admission of the
cooling water. On the upper end of the condenser is
also a valve casing connected with the exhaust pipe of
the engine, the casing having two valves attached to a
common valve stem, whose vertical movemnent canses
the steain to be passed into the condenser or to the
outer air. A coiled spring near the upper end of the
valve stem holds it normally in uppermost position,
the steam then passing into the condenser; and on the
lower end of the stem, within the condenser casing, is a
collar adapted to be engaged by an arm which is verti-
cally adjustable on the stemn extending upward from
the float. In case the water accumulates in the casing,
from not being drawn off fast enough by the puinp, the
rising of the float shuts off the supply of cooling water,
which is again admitted through the spraying nozzle,
when the pump reduces the amount of water and the
float moves downward. Should the water supply fail,
or water be drawn from the casing faster than supplied,
the sinking of the float would cause the arm extended
from the stem of the float to engage the collar on the
lower end of the valve stem in the casing connected
with the exhaust steam pipe, thereby shutting off
steam from the condenser and passing it out to the
atmosphere. In the under side of the float, as shown
in the broken-away portion in the engraving, isa small
chamber into which extends the upper end of the suc-
tion pipe, permitting air bubbles to be readily drawn
out, a spider on the bottom of the float forming a guide
for the float on the fixed suction pipe.

—_— %« r—————
TWO0 NEW RANGE FINDERS.
We illustrate herewith two range finders, invented
by George M. Searle and George N. Saegmuller, of

SEARLE AND SAEGMULLER’S RANGE FINDER.—Fig. 1.

Washington, D. C., for which United States letters pa-
tent Nos. 588,093 and 588,094 were granted them August
10, 1897. The purpose of these devices is to determine
the distance of remote objects, such as an enemy’s ves-
sel at sea, in a rapid and convenient manner, by means

It has \

!of a scale on the instrument, and without the delay of
‘calculation.

‘ Fig. 1 is designed for use on the deck of a ship, or
other horizontal surface, and its base line is horizontal;
its principle of operation being that of a constant an-
gle by means of an adjustable base line. It comprises
a graduated base line bar having a fixed right angular
reflecting prisn at one end, and also a movable one,
with a pointer, traveling on the graduated scale of
the base line bar, said two reflecting prisms being
in different planes to throw their images on different
portions of the object glass of a telescope, and a tele-
scope constructed to bring these two images into coin-
cidence whenever the movable reflecting prism reaches
the point on the scale indicating the distance of the
object viewed.

Fig. 2 is designed to meet the conditions of range
finding or distance measuring from an observation point
aloft, on the mast head of a ship, for instance. The
base line in this case is vertical, and is of a fixed and
definite length. This range finder comprises a telescope,
two reflecting prisms separated, in fixed relation, a dis-
tance apart representing a base line, and arranged in
different planes, so that each sends its own rays upon a
different portion of the object glass of the telescope ;
an axially adjustable refracting plate for receiving the
rays from one of the reflecting prisms and bringing
them into coincidence with the other rays of the other
prism; a pointer fixed upon the adjustable refracting
plate; and a cotangent scale of equal parts for mark-
ing equal spaces for variable distances. This latter de-
vice (Fig. 2) is being put upon the United States battle-
ship Iowa, and great results are expected from it. From
a preliminary test the following comparison of distances
by triangulation and the range
finder were obtained.

By Triangulation. By Range Finder.
2154 yards 2140 yar
1814 1800 **
1212 ¢ 1220 ¢
1184 1190 *
m “ 4270 L1
The instruments are being

manufactured by George N.
Saegmuller (Fauth & Company)
Mathematical Instrument
Works, No. 108 Second Street,
8. W., Washington, D. C.
—_—————
Time for Surgical Operations.
In regard to the best time for
capital operations, a writer in
Gaillard's Journal states that in
following the course of such
cases and of various operators
for a number of years in the
hospitals of a large city, it
seemed that the early morning
hour presented many advant-
ages—that is, a good night’s rest,
attained artificially if necessary,
an empty stomach, the patient
all ready for an@sthesia upon
awakening, the fear and dread
of what is coming being crowded
into the fewest possible moments,
the whole day with active at-
tendants constantly moving
about and alive to every de-
mand of the patient, etc., are a few of the points which
seem to recommend an early hour ; on the other hand,
it is not to be denied that it may be a source of greater
task upon the surgeon’s powers, especially if he be
concerned and anxious, as conscientious men always
must be in regard to capital operations, and if this
anxiety interferes with the operator’s sleep. Even
with this disadvantage, however, the operator is capa-
ble of doing really better work before he has become
tired and annoyed by the various demands upon him
during the early hours of the day. Consequently,
those who have operated extensively in the early morn-
ing hours never volunteer any afternoon operations.

F ]\»:.\U

Fig. 2.
RANGE FINDER.
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A REVERSING VALVE FOR ENGINES.

A reversing valve chest is, according to the improve-
ment represented in the accompanying illustration, in-
terposed between the ordinary cylinder and steam
chest, and this valve chest contains a reversing valve
and connecting ports, the device being readily ap-
plicable to any ordinary engine, although for new
engines the reversing valve chest may be made integral
with the cylinder or the steam chest. The improve-
ment has been patented by David W. Roy, of Tucson,
Arizona Territory, Fig. 1 representing it in side eleva-
tion and Fig. 2 in transverse section. The port at one
end of thecylinder connects with two ports in the re-
versing valve chest, containing a reversing valve in the
form of a plug valve, and the port at the other end of
the cylinder connects with two otherports in the chest,
and leading to the bore in which the valve is mounted
to turn, the several ports of the valve being arranged
opposite each other, but in pairs which lie in a different
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vertical plane, and each pair connecting by different
passages with ports leading to the steam chest, where
the slide valve is operated from the main driving shaft
of the engine in the usual manner. Between the ports
leading to the steam chest is an exhaust port, and on
the outer end of the plug valve is a handle by which
the valve may be turned to the right or left for revers-

ROY’S REVERSING VALVE FOR ENGINES.

ing the engine, or moved to a vertical position for cut-
ting off steam.

-
-6~

H. WILDE has exceeded his own estimated limit of
400 1b. per square inch for magnetic traction by means
of annealed charcoal iron wire 057 in. in diameter.
The electromagnet was excited by a current of 40 am-
peres. With a piece of wire 1-2 in. long the unprece-
dented tractive force of 422 lb. per square inch was
obtained. That the magnetization limit was virtually
arrived at was shown from the fact that, when the
current transmitted round the electromagnet was re-
duced from 40 to 26 amperes, the amount of the tractive
force remained constant. The determinations were
made with a single pole electromagnet, says the Elec-
trician,

-
-

—-

INSERTING CORKS IN BOTTLES.

For driving corks into place in bottles, as may be
necessary in small bottling establishments or where
families preserve domestic products, the device shown
in the accompanying illustration has been invented
and patented by Charles von der Linden, of Rhinebeck,
N.Y. Fig. 1shows the device closed, applied to a bot-
tle, and Fig. 2 shows it open. It has two tapering sec-
tions, pivoted to swing to open and closed position, the
sections being held closed by a clammping arm, and the
lower end of each section has a semicircular flange, the
flanges forming a dish-shaped cavity adapted to receive
the mouth of the bottle. A circular head closes the
upper ends of the sections, and in an upwardly extend-
ing boss is held a sliding rod or plunger, to the upper
end of which a hand knob is removably attached by a
cotter pin. A washer of greater or less thickness is
placed on the plunger below the hand knob, thus regu-
lating the amount of vertical movement of the plunger.
In use, the cork is placed in the open lower end of the
device, when the sections are closed to hold the cork
firmly, and the flanges are made to embrace the mouth

Py
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VON DER LINDEN’S CORKING DEVICE.

of the bottle, after which the hand knob is struck to
drive down the plunger rod and force the cork into
the neck of the bottle. To drive the cork completely
down, flush with the mouth of the bottle, the washer
,is removed from the plunger rod.
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The Grand Central Station.

This great headquarters and metropolitan station of
the New York Central and Hudson River system is
now being enlarged and changed as to its exterior in a
most radical way, although the interior arrangement of
the ground floor is not to be changed at present. The
original building, not counting the more recently added
train-receiving house, was 240 feet on Forty-second
Street by 692 feet on Vanderbilt Avenue, built of brick,
stone and iron, and costing nearly $2,250,000. On the
streets named it was three stories high and was sur-
mounted by several Louvre domes, and three more
stories are now to be added, giving a uniform height
of six stories, the towers also to be carried up propor-
tionately, except the clock tower, which is to be ob-
literated. The entire building will be faced with stucco
work, giving it the appearance of Indiana limestone,
and the improvement will cost in the neighborhood of
$700,000. The added room thus provided has long
been needed for the use of the executive officers and
the 500 to 600 clerks employed. It may be added that
at the same time that this very considerable work is
being carried on, employing a large force of men, the
neighboring streets are also being occupied by the
workmen and materials necessary in constructing the
new underground trolley, by which many of our lead-
ing street railways are to be operated by electricity.

_— e — —————————
THE UMBRELLA BOAT.

The queer sailing vessel shown in our engraving is
called the ‘‘ umbrella boat,” and is also known as the
boat with the cyclone sail. This boat has been very
conspicuous at Cowes and in the Solent. Our engrav-
ing was made from a photograph by West & Sons,
Southsea, Eng. The chief feature of the cyclone sail is,
it is said, that ‘‘ the wind pressure does not tend to in-
cline the boat. When the wind is making a large
angle with the sail the center of pressure is almost at
the center of the surface, but when the wind strikes
thesail at an acute angle, as in all sails or kites, the cen-
ter of pressure moves toward the weather edge; but, by
suitably adjusting the sail, the desirable result of oblit-
erating all heeling movement has been achieved.

‘“In practice this has been obtained by putting more
sail to leeward than to windward of the mast and also
by placing the sail not quite at right angles to the
mast, but more raised on the lee side. The sail is made
oval, with the major axis horizontal, so as to be able to
carry more sail with a definite height of mast.

‘“The training in a horizontal direction is accomplished
by means of a turntable, and the elevating and lower-
ing by two tackles. There is a balance weight which
helps in elevating the mast and which is just sufficient
to balance the dead weight of sail in a calm not inclin-
ing the boat. The sail can be set and furled in a
minute ; it does not

AN IMPROVED FORM OF BUNSEN BURNER.

A great drawback with the ordinary form of Bunsen
burner is the liability of the central jet to become
choked up by anything falling down the tube, says
Hugh Marshall, D.Se., F.R.S.E., in the Journal of the
Society of Chemical Industry. A single drop of water
is often sufficient to extinguish the flame, and a fused
borax bead is still mnore objectionable, owing to the
difficulty of properly clearing the jet. This is trouble-
some enough in ordinary laboratory work, hut is much
worse with a large practical class. Various methods of
getting over the difficulty have been tried more or less
successfully. I think, however, I have now succeeded
in evolving a form of burner which is a considerable
improvement on preceding ones.

The improvement consists in replacing the central
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jet by a suitably inclined lateral opening in the wall of
the burner itself. The burner isleft open right through,
and the side air holes are done away with. An air
regulator can be fitted on the base in the form of a
pivoted diaphragm. A simple form of the burner is
illustrated in the diagram. This represents a section
through the gas supply tube and inlet (to the right of
drawing) and one limb of the tripod base (to the left).
The upper tube screws into the lower portion. This
consists of a very shallow tripod with circular opening
for the tube. At one side of the opening is a block into
which the gas supply tube is fixed and through which
the gasinlet is drilled. The inclination of the inlet and
its diameter depend somewhat on the richness of the
gas used.

The advantages of the burner are that the gas inlet
does not become choked ; anything dropping down the
tube passes right through to the bench. Further, if
the gas inlet is properly arranged, the flame can be
turned down very low without its striking back or the
air supply requiring regulation. Again, the air regu-
lator fitted on the bottom cannot jam in the way the
usual circular regulator does; in fact, it can be com-

months in the United States alone, and there was an
excellent foreign trade, which indicates that Americans
are not alone in appreciating improvements of the
smaller kind.

—_—
Pennock?’s Electric Power Transmission Plan.
George B. Pennock, a New York electrical engineer,

says he has invented a system of electrical distribution
which will revolutionize the present methods of rail-
way transportation. His claim is that he can so dis-
tribute electrical energy by means of a new kind of
third-rail system that a hundred trains can be moved
at a cost no greater than is now necessary to move one
train, and that he has practically demonstrated the
value of his discovery in electric lighting by supplying
sixty standard candle power incandescent lamps with
one horse power. The inventor was formerly a train
dispatcher on the Pennsylvania Railroad, but for many
years has given his entire time to electrical subjects.
In an interview published in the New York Sun he says:

“In moving ecars by electricity we generate at a
central point a certain amount of horse power in the
shape of electricity. That must be sent out over the
route on which the cars run, and there must be as
many times the power required to move one car as
there are cars. To achieve the results which I claim
will come from my system—that is, not to need a power
increased in proportion to the number of cars used—I
would build a central station midway between the ter-
minals of the line, and in this I would put a 1,000 horse
power engine and a 500 horse power dynamo. That is
all that would be necessary to move any number of
trains. Then I would put up my voltage distributer,
which brings about the required result. This is'a
circular track cut up into 100 segments each 10 inches
long. Mounted on it is an electric motor car of one-
half horse power designed to run at a very high speed,
to complete the circuit of the track 400 times in a
minute. It is locked in by two tracks above, one of
which carries the current to run the motor, and the
other the current from the 500 horse power dynamo
to the distributer.

“ Between the rails of the railroad tracks, along
their whole length, is placed a series of conducting
segients, a brass rail one inch in diameter, each seg-
ment 500 feet long, the segments separated from each
other by 4 space of three inches. Running side by side
with these segments will be a similar but continuous
conductor to complete the circuit. Each of the seg-
ments in the distributer is connected with wires to a
500 foot segment between the tracks. When all is
ready the motor car on the distributer is set in motion,
and, as it flies around the circle at the rate of 400 times
a minute, it successively closes the circuit between the
small segments in the distributer and the large seg-

ments between the

close like an umbrel-
la, but each side
shuts up like a fan.
The object of the sail
is to be able to sail
withoutinclining the
boat, so that the lim-
it of driving force is
not governed by the
stability of the boat
in any way, and also
that the boat sailing
on an even keel has
less resistance than
when sailing with a
list.”

In addition to the
inventor’s claim for
his boat, the follow-
ing particulars may
be of interest : The
sail in the illustra-
tion measures 30 feet
horizontally and 16
feet up and down,
while the total
length of the boat is
only 17 feet on the
water line. With an
ordinary rig 200
square feet of canvas
was found too much
for this boat, but with the umbrella sail she carries 360
feet of canvas and sails much faster. A light boat
especially adapted for the sail is now being built by
Messrs. Thornycroft, of Chiswick, England, the well-
known manufacturers of torpedo boats.
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THE UMBRELLA BOAT.

pletely removed by the aid of a screwdriver in a few
seconds ; it is unnecessary except when a luminous
flame is desired.

The burner is now in use in Edinburgh and Aber-
deen Universities, and works well.

_— e ————

ALTHOUGH there is always a fascination attaching to
the invention of a device affecting what might be
called the conspicuous and larger needs of mankind.
it is probably the improvements on the common
articles of daily use that have proved the most profit-
able to the inventor. As an instance, our attention
has lately been drawn to a case of this character, where
a device known as the Johnson anti-rattler for thill
couplings realized a sale of 1,700 gross in the past six
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tracks, and conveys
to each segment suf-
ficient electricity to
start a train. This
current is taken up
from the large seg-
ment into another
but smaller voltage
distributer on th ¢
train, in charge of
the motorman. This
consists of ten seg-
ments, each attached
to a motor on the

train. The force of
the current is 100
volts. The motor-

man has charge of
this, and by turning
his switch can use
one motor with 100
volts or ten with a
thousand. The cur-
rent will be taken
frowm the segments on
the track to the volt-
age distributer on
the trains by means
of a connection un-
derneath the car
similar to a trolley
pole. One of these
trolley wheels or shoes will rest continuously on the
continuous rail, so that by generating 500 horse power
at the dynamos, distributing it to the segments and
putting just enough in each one to start the cars, I
can do all the work of the road with 500 horse power.
In other words, the same power is intermittently trans-
mitted from one train to another several hundred times
a minute. When the cars are started they move on
to the next segment, where a new contact is made,
thus giving fresh impetus. Finally, I have invented
an automatic negative pole stepback to use in connec-
tion with the motors on the cars that will multiply the
current ten times. [The Editor of the SCIENTIFIC
AMERICAN assumes no responsibility whatever for
this newspaper story.]
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Recent Archsological News.
Paul Dubois’ equestrian statue of Joan of Arc has
been set up provisionally in the quadrangle of the
Louvre, to see what the effect will be.

Prof. Jakob Burkhardt, the historian and art critie,
best known by his famous art guide to Italy, “ Der
Cicerone,” died recently at Basel, his native town, at
the age of 79 years.

In the Architectural Record for quarter ending Sep-
tember 30, there is an interesting article by Prof. W. H.
Goodyear entitled, ‘“ A Discovery of the Entasis in
Medieval Italian Architecture.” It isaccompanied by
eighteen illustrations and plans, and, like the rest of
the series, is of great interest.

Though the acoustic properties of the Roman theater
at Orange have been highly praised, the recent per-
formance by the Comédie Francgaise, before President
Faure, of * The Erinnyes” could hardly be heard, as the
wind howled through the building. Two great per-
sons, M. Francisque Sarcey and the Duchesse d’Uzes,
complained that they had been treated rudely by the
officials.

A tapestry map of Warwickshire, Shakespeare’s
county, 24 feet by 18, and made in 1598, is now on ex-
hibition in London, where it has been sent to be re-
paired. It is one of five made by Flemish weavers
imported into England, and is the largest and most
minute topographical record of the time. It once be-
longed to Horace Walpole, but is now the property
of the York Museum.

Dr. W. Flinders Petrie, the Egyptologist, has sent,
according to the daily papers, to Dr. Breasod, of the
University of Chicago, a valuable collection of relics
excavated along the Nile. Among these are statues of
Nen Khefea, a wealthy nobleman, and his wife, which
are said to be nearly 5,000 years old. They are of lime-
stone and are remarkably well preserved. They willgo
to the Haskell Oriental Museum of the university.

Prof. Nehring, in describing the domestic animals of
the ancient Peruvians, states that the subject is scien-
tifically important, because all the other peoples of
ancient America were very poor in this kind of prop-
erty as compared with the Peruvians and some of the
Central American peoples. Nehringexamined eighteen
dog muminies from old Peruvian graves and ascertained
that they belonged to three different races—a shep-
herd’s dog, a dacshund and a bulldog. This discovery

is interesting, as it shows the influence of domestication

on the formation of races.

Public opinion in Holland is much moved by the sale
of three important pictures from the famous Six Collec-
tion, the last survivors of those which were formed
during the lifetime of the great painters of the seven-
teenth century. Every art-loving visitor to Amsterdam
knows the house where hang Rembrandt’s magnificent
‘‘ Burgomaster Six,” and perhaps a hundred other pic-
tures of the highest class. Innumerable attempts have
been made at various times to induce the family to sell,
but till now without suceess. At last they have yielded
so far as to cede, fortunately not the Rembrandts, but
three others—Cuyp’s * View on the Maas,” the Ter-
burg, and the Gerard Douw. These have lately been
sold, after long negotiations, for a prodigious price. It
is believed that they have gone to England.

In the will of the late Lady Wallace, her pictures,
poreelain, bronzes, artistic furniture, armor, miniatures,
snuff boxes and works of art, on the ground and first
floors and in the galleries of Hertford House, as well as
the Louis XIV balustrade, are bequeathed to the Brit-
ish nation. The bequest does not include personal
and modern jewelry, trinkets and effects, nor ordinary
modern furniture and chattels, says The Builder. The
government in return are to give asite in a central
part of London, and build a special museum for the
collection. It is also stipulated that Mr. John Murray
Scott is to be one of the trustees of the collection. The
other trustees appointed by the Treasury are the Earl
of Rosebery, Sir Edward B. Malet, Sir John Stirling-
Maxwell, Major-General Sir Arthur E. A. Ellis,
Mr. A. B. Freeman Mitford and Mr. Alfred C. De
Rothschild. Mr. Claude Phillips has been appointed
keeper of the collection. The committee appointed to
consider how the collection should be housed having
recommended the purchase of the interests in Hert-
ford House and its adaptation to a museum, a sum
of £80,000 will be obtained for that purpose. No ar-
rangement could be more satisfactory. The character
of the Wallace collection would suffer if placed in a
new building of a severe character like the National
Portrait Gallery. The pictures were specially selected
to adorn a private mansion, and it would be difficult
to erect-one better adapted for their display than the
house in Manchester Square. Mr. Waterhouse acknowl-
edged that at first he was not in favor of keeping
the collection there, but, on considering the dec-
oration of the rooms and their matchless chimney-
pieces, he came to the conclusion that, if the bequest
were taken away from its present surroundings, it could
never be shown to such advantage. The value of the
collection is set down officially, according to the New
York Tribune, at the enormous sum of $22,000,000.

Seientific Jmevican,

Excavations at ‘Treves,

The excavations that have been going on for months
past on a plot of ground belonging to Herr Schabb, a
manufacturer at Treves, have resulted in the discovery
of a Roman private house, which will excite the inter-
est of antiquaries almost as much as the famous public
buildings at Augusta Trevirorum. The front of the
house lies parallel with the principal street of the old
Roman city. A number of blocks which served as
pedestals for the wooden or stone pillars of a portico
still remain. The entrance is distinctly recognizable
between two buttresses and an immense heap of stones.
A long entrance hall running right through the house,
from front to back, is intersected by another corridor,
so that the gigantic building is divided into four parts.
Side corridors lead into the rooms. Of these the mar-
ble tesselated bath rooms for hot and cold water and
warm air lie side by side, and deserve special mention.
The two latter were supplied with warm air through
subterranean passages. The escape of the smoke was
effected by means of hollow tiles laid on one another.
The southwestern rooms have cellars under them. In
a light court in the same part of the house there is a
well-preserved window, the first ever found in a Roman
building. The most interesting thing, however, is the
magnificent and richly colored mosaic floor, a rarity of
the first order. Experts assign the building to the
first half of the fourth century, when Augusta Trevi-
rorum attained the zenith of its splendor under Con-
stantine and his sons.—Public Opinion.

COMBINATION CORNER PIECE.
The accompanying engraving was loaned by the
American Carpet and Upholstery Trade, and represents
a very neat corner piece. For small drawing rooms,
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COMEBINATION CORNER PIECE FOR LADY’S
APARTMENT.

such as are found in many apartment houses, it is a
piece of furniture that might be found very desirable,
as it is dainty in design, and occupies but very little
space.

Andree’s Balloon Expedition.

A telegram from Stockholm, July 27, to the London
Times, says that in a letter to the Aftonblad, Dr. Nils
Ekholm, who accompanied Herr Andrée to Spitzbergen
last year with the intention of taking part in his aerial
voyage, offers some remarks on the prospects of the
expedition based on the full details now received of
Herr Andrée’s ascent. Herr Ekholm declined togo this
year because he considered that the impermeability of
the balloon was unsatisfactory. In his letter he points
out that from the day the balloon was fully inflated it
lost 51 cubic meters of gas every 24 hours, representing
a diminution in carrying capacity of 56 kilogrammes
per day. This, he says, shows that the immperviousness
of the balloon had not been essentially increased since
last year. Besides this daily escape, various circuin-
stances led to a certain loss of gas in the ascent itself,
necessitating a correspondingsacrifice of ballast. After
making allowance for these losses of gas, and taking
into consideration the fact that in the ascent part of
the dragropes were lost and that the balloon at once
rose to a height of 15,000 feet to 25,000 feet—which was
more than had been reckoned upon—Dr. Ekholm comes
to the following conclusions: The longest time for
which the balloon would remain in the air would be
from 22 to 24 days, and less if mountains exceeding the
height attained at the start had to be crossed. As the
duration of the projected voyage may be estimated in
ordinary conditions as regards wind at 24 days, remark-
able good fortune would be necessary for success. Dr.
Ekholm declares himself skeptical with regard to the
supposed loss of the balloon in the White Sea, but he
proposes, nevertheless, that a search expedition should
be sent to the White Sea from Vardoe.

© 1897 SCIENTIFIC AMERICAN, INC.

rejoins the troops.
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Science Notes,
The Brooklyn Institute of Arts and Seciences an-
nounces that Dr. Nansen will lecture before that body
during the coming season.

A sanitary Bible for the use of courtrooms has just
been put on the market, says the Medical Record. It
is bound with white celluloid instead of leather, and
it can therefore be washed and disinfected from time
to time.

The statue of Charles Darwin erected in. his native
town of Shrewsbury has been placed in front of the
school which he attended for nine years. It was re-
cently unveiled and was the gift of the Shropshire Hor-
ticultural Society and cost 1,000 guineas.

Andorra, the little republic on the border of France
and Spain, is going to give up its picturesque isolation,
It now has a telegraph line connecting it with the
French system, and a carriage road is being constructed
to take the place of the mule track over the Pyrenees,
which for ages has been the only means of access to
the town.

It is reported, says Science, that the Secretary of
Agriculture will ask Congress, at its next session, to
authorize the establishinent of an agricultural experi-
ment station in Alaska. Suitable scientific experiments
would be of great value in showing what agricultural
products and domestic animals could be introduced to
advantage.

Holborn and Wien have invented a thermo-element
composed of iron and ‘‘constantan” wire, says the
Pharmaceutical Era. This latter is an alloy composed
of copper containing 40 per cent of nickel and possesses
the peculiarity that its electrical resistance is not in-
fluenced by temperature ; also, next to the bismuth-
antimony element, it is the most sensitive.

The London correspondent of the New York Even-
ing Post cables that Mr. George Murray, keeper of
botany in the British Museum, has proceeded to
Panama at the instance of the government grant com-
mittee of the Royal Society for researches on little
known pelagic alg®. During the voyage these organ-
isms will be obtained by pumping sea water through
fine silk tow nets.

A committee of the Paris Academy of Sciences, ap-
pointed to report on the precautions to be observed in
the installation of electric conductors in the neighbor-
hood of powder magazines, concludes that no distine-
tion can be drawn between telephone or telegraph
wires and electric lighting mains ; that a distance of 10
meters appears sufficient to avoid all risk in the case of
underground wires ; but for overhead lines a greater
distance is advisable—20 meters at least.

Lieut. Keising has lately been lecturing before his
comrades in Berlin upon the subject of the value of
photography in field operations, says the Army and
Navy Journal. He recalls how the Germans em-
ployed it in the war before Strasburg and Paris. He is
of the opinion that every officer’s patrol should have a
small hand camera, which should hang at the belt or
the saddle, the plates being developed when the patrol
He advocates also the use of cap-
tive balloons for photography.

A Roentgen society has been formed, with Prof. S.
P. Thompson as the president, says The Engineer.
The intention of the founders is that the society shall
occupy a position between those devoted purely to
medicine, to physics, or to photography. Some of the
members will study the sources of the Roentgen rays,
others the applications; some the induction -coils,
others the tubes and the various forms and adapta-
tions of the apparatus used in the production of the
rays. Roentgen photography has been found service-
able in so many branches of scientific investigation
that the society appeals to a large constituency for
support. It should be the means of increasing the
efficiency and applications of the rays, and should also
be of assistance to surgeons and others who have
entered the new field of work without previous train-
ing in physiecs.

The number of matriculated students attending Ger-
man universities during the suminer semester of 1897 is
indicated by the first figures, the whole number of
Learers by the second figures, and the number of women
among the hearers by the third figures in the follow-
ing list: Berlin, 4705, 344, 114; Bonn, 1889, 103, 13;
Breslau, 1541, 83, 22 ; Erlangen, 1140, 13; Freiburg,
1449, 95; Giessen, 663, 29; Gottingen, 1123, 72, 34;
Greifswald, 834, 19; Halle, 1534, 101, 6; Heidelberg,
1230, 92 ; Jena, 704, 50 ; Kiel, 727, 37; Konigsberg, 695,
31, 11 ; Leipsic, 3064, 157 ; Marburg, 1042, 48, 7; Munich,
3871, 160, 2 ; Acadewmny of Mtinster, 487, 10 ; Rostock, 499,
10 ; Strassburg, 1016, 31; Tubingen, 1289, 12 ; Wirz-
burg, 1430, 13. The whole number of matriculated
students was 30,982, and hearers 1519, of whom 207 were
women ; students of theology 4326, of law 8368, medi-
cine 8232, and philosophy 10,006. There was a marked
decrease of students of theology and medicine, and an
increase of students in the philosophical department,
especially in philology and natural science. There
seem to have been no women hearing lectures at Leipsie,
although there were several in attendance last winter.
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The Alaskan Reindeer—the Camel of the North.
BY GEORGE ETHELBERT WALSH.

Since the discovery of large quantities of gold in
Alaska and the Klondike excited public attention in
this country and Canada, some mention has been made
of the reindeer farm established at Port Clarence, on
the lower Yukon, and the suggestion comes from Wash-
ington that these *‘ camels of the North” could be utilized
in carrying freight and the United States mails to the
new mining regions. Dr. Sheldon Jackson, whose
long residence in Alaska gave him an opportunity to
study the needs and condition of the country, first
recommended the introduction of the reindeer in the
newly acquired territory of the United States, and it
was through his representations and urgent appeals
that Congress finally, in 1893, appropriated $15,000 for
the new experiment. It was estimmated then that it
would cost $500 to import an old reindeer into Alaska
from Siberia ; but even this apparently large price did
not seem too great for the good which the promoters
of the scheme expected in return. When Alaska was
first purchased from Russia there were many people
who claimed that the price was exorbitant, and that
the country was a useless piece of waste territory : but
in 1893 scientists and practical men of business had be-
gun to think and know differently. The climate was
against the development of the territory ; but the re-
sources had been found to be tremendous.

The reindeer experiment farm consequently received
little opposition from either politicians or private in-
dividuals. In fact, it was indorsed by nearly every man
of science who had given the question any considera-
tion. The interminable snow fields and stretches of
ice could not be traversed by any other animals in the
depth of winter, and the reindeer seemed as essential to
the development of the country as they have been for
ages past to Lapland. The first importation of the
animals was small, in order to see if they would thrive
in their new quarters. At first everything seemed to
go against the experiment; but matters took a turn
for the better in the second year. A number of Lap-
landers were brought over to reside in the new coun-
try, to act as keepers and breeders of the animals.

- Since then life on the reindeer farm at Port Clarence

has been both interesting and profitable. In 1894,when
the original herd was reported to be in a thriving con-
dition in their adopted country, the government im-
ported nearly fifty more. The original herd had by
this time increased to over one hundred, so that the
farm contained about one hundred and fifty reindeer
when the revenue cutter Bear left Port Clarence in the
suminer of 1894.

Hardly any information has been published since
then concerning the reindeer. So far as the read-
ing public was concerned, one might never know
that reindeer were being raised anywhere within the
tarritory of the United States. Moreover, the. Alas-
kan authorities and people knew little about the ex-
periment, and no accounts were given in the annual
reports to Congress about their usefulness. But the
animals were thriving in their new quarters, and new
importations were being made by the governiment as
the case seemed to demand.

It is therefore with considerable gratification that
the news comes from Port Clarence announcing the
excellent condition of the reindeer herd. Altogether
about five hundred of the animals have been imported
from Siberia by the government, and these have in-
creased in the natural manner to over one thousand.
The animals take naturally to the country, and find
ample food in the reindeer moss which thrives
throughout the great Alaskan snow fields. This moss
is so abundant that it is estimated that millions of
reindeer could exist on it, while almost any other
animal would starve or freeze to death. The reindeer
on the farm have not only been bred for future use-
fulness, but they have been trained to carry loads,
and every full grown animal has been broken to har-
ness by their Lapland keepers.

In a short time the full herd will probably be need-
ed to accommodate the gold seekers who are now
flocking to the Klondike. It is announced semi-
officially that the government will establish next suin-
mer a reindeer express service from Bering Strait to
Kaliak Island, where the steamers which sail for Sitka
touch. A new station or farm for the reindeer will
also probably be established somewhere on the up-
per Yukon, within easy reaching distance of the new
gold fields. It is believed that these animals will
prove more serviceable than either dogs or a railroad
in carrying small loads and the mails from the
placer mines of the Klondike to civilization. Mongrel
dogs in Alaska cost from $100 to $200 apiece; but a
trained reindeer is worth a whole pack of such ani-
mals for carrying loads.

The reindeer require little or no care if properly
handled. In Siberia and Norwegian Lapland the work
of rearing them is a profitable industry. There is a
disease similar to the rinderpest in cattle which oc-
casionally attacks and carries off whole herds; but,
when free from this pest, the herd is alinost sure to
double itself in numbers year by year. So long as the
reindeer moss flourishes, the deer will have ample

nourishment, and the owners have only to supply
them with shelter.

In return for this simple care the animals transport
the burdens of the keepers across the country at a
most remarkable speed and in the face of every dis-
couragement. In the palace at Drotinghold, Sweden,
there is preserved the portrait of a reindeer who is
said to have accomplished six hundred miles in forty-
eight hours, drawing a bearer of dispatches. This re-
markable feat may not be susceptible of proof, but it
furnishes us with an approximate idea of the speed
and endurance of the animals.

Besides serving as good horses, the reindeer are ex-
tiemely valuable to inhabitants of Arctic climates in
other ways. The does yield nearly a pint of milk a
day, which is so rich that it is alinost wholly cream,
and it will stand a good deal of water before it becomes
inferior to our best cow’s milk. This milk is of great
nourishing and refreshihg value in the winter season,
and is eagerly sought after by those forced to live in
such cold regions. A herd of several hundred rein-
deer can furnish milk for a good size town or mining
camp. The Lapps, of Norwegian Lapland, make a
cheese or skier out of the milk, which is also a very de-
sirable article of diet in winter.

‘When dead, the reindeer’s services to man do not
cease. The blood is drunk warm, and every part of
the body utilized in some way. The flesh is dried or
smoked, in which condition it can be kept indefinitely
in such a climate. The surplus blood is preserved by
freezing, and is then used for puddings, and the
stomach and contents are frozen for special delicacies.
The Lapps make bow strings and a rough thread out
of the sinews and intestines, and glue from the hoofs,
and various articles of use and ornament out of the
antlers. But more important than any of these are
the blankets and clothing which the skins of the rein-
deer yield. There is no skin of any wild animal that
surpasses that of the reindeer for keeping out the
severities of an Arctic winter. A single skin wrapped
around the body of a man enables him to withstand
the rigors of a clilmate as intense as any that prevails
in the Klondike. On the coldest Arctic night the Lapp
and Samoijede find comfort and pleasure under the
protecting covers of their reindeer clothing and
blankets. The same skins are utilized for mufflers and
gloves. In Russia the skins of new-born fawns are in
special demand for glove making.

The ease with which the reindeer traverse marshy
tundras, swimn ice-cold streams of water, and pass
across fields of soft snow, has made them special ob-
jects of wonder to all travelers in the cold northern
countries of Europe. The singular foot conformation
of the animal is probably the most interesting part of
the reindeer, for it is owing to this that it is enabled to
perform feats that defy all other animals. Besides
crossing crusted snows, icy lakes, and marshy tundras
with the greatest facility, the reindeer can scale icy
precipices that would baffle almost any other creature,
and all of this is done with perfect safety both to the
animal and the load that it drags behind.

The foot of the reindeer is cloven in the middle, and
each half is turned up in front. These two sections of
the foot are greatly elongated, and capable of great
lateral expansion. When the foot is placed on the
ground the two sections expand three or four inches,
and when it is raised again a muscular contraction
brings the two digits together with a loud clattering
noise. It is this peculiar sound which one hears half a
mile away when the reindeer are approaching. Sec-
ondary hoofs that are not developed in other deer are
greatly prolonged in the reindeer, and having a slight
backward inclination, they add valuable support to
the animal. Thus, with such a peculiar foot conforma-
tion, the reindeer secures a good foothold on any solid
substance, and performs wonders of strength and agil-
ity within the Arectic eircle where all other animals are
placed at a disadvantage.

—_———— e —
What Constitutes Negligence.

Is it negligence to step off the pavement. in a street
without looking to the right to see if the way is
clear on the near side? The London Law Journal
makes the above query and then adds: Formerly a
pedesirian might with tolerable safety have trusted
to his ears to find out if there was any vehicle close
to him, but now that the bicyclist is ubiquitous,
common prudence suggests that for his own security
a foot passenger should look in both directions before
he crosses the road. The safety of the bieyelist does
not count with the majority of non-riders. He is not
altogether unreasonably regarded as a nuisance where
there is much traffic; yet heis entitled to pursue his
way along a thoroughfare, and in regard to him the
foot passenger has duties as well as rights. In a case
which was before the court of appeal recently the
facts were that a butcher’s boy with a knife in his
hand stepped suddenly off the narrow pavement of a
street without even a glance to the right, and came
at once into collision with a bieyclist, who, as the jury
found, was riding along carefully and at a reasonable
speed. The result was that one of the unfortunate
rider’s hands was struck by the knife and seriously
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hurt, and he brought an action to recover damages
for his injuries. 'The jury found that the occurrence
was a ‘‘ pure accident,” and the court were unanimous
in saying that they would have come to the same
conclusion. It seems to us, however, that the jury
would have been justified in finding that the butcher’s
boy, who admitted that if he had looked he would
have seen the bicyclist, aud waited for him to pass,
was guilty of negligence. On the other hand, it may
be that a street is so narrow or so crowded that a
bicyclist is not justified in riding through it, or that
he ought, at anyrate, to ring his bell continuousiy,
irritating though the tinkling may be to himself or to
the people within earshot. These points, however, are
wisely left for the determination of a jury.

The Sleep of Plants.

Like animals, all plants require intervals of repose,
during which the vital functions are slowed down and
the organic structures undergo repair. Some plants
repose during the rainy season, others during periods
of drought, but while some plants sleep during the
cold or the comparatively cold season of the year,
others again take their rest when the average tempera-
ture is high. It occurred to a Norwegian observer to
investigate the sleep of plants, more particularly with
the object of shortening the period of repose, and this
he claims to have attained by subjecting the bulbs or
buds to the action of chloroform vapor. He asserts,
indeed, that plants thus treated subsequently develop
wore rapidly than those whose repose has not been in-
tensified by the narcotic action of this drug, and the
observation is not without considerable interest.

-If his observations are trustworthy, it follows that
sleep in plants is not strictly comparable to that of ani-
mal life, for we do not suppose that the period allotted
to sleep by animals could advantageously be shorteuei
by the administration of an anssthetic. Sleep, on the
other hand, is a relative rather than an absolute con-
dition. Its value as a restorative dependsin a very
marked degree on its intensity, and certain individuals
derive more benefit and recuperate their jaded ener-
gies more effectually in five or six hours than others do
after twice as long. This recuperative energy is as-
serted to be an indication of a high standard of vitality,
and common observation certainly lends cclor to the
view that diminished recuperative power is indicative
of physiological deterioration.—London Medical Press.

Pasteurizing Milk at Home.

Milk has been pasteurized successfully, according to
the American Agriculturist, by taking any ordinary
bottles, filling with milk to the neck or a little below,
placing a stopper of cotton batting in the neck, then
setting on a thin strip of wood, or inverted pie plate,
which has been perforated, in a thin basin or pail of
water. The whole is then heated until the milk shows
a temperature of nearly 150°. The bottle is then
stoppered and the pail and contents areremoved to the
back of the stove, where the temperature will remain
fairly constant for twenty minutes, especially if covered
with some non-conducting material, as a cloth or dry
towel or the pail cover. At the end of the twenty
minutes the bottles are removed and set in warm
water, which is gradually cooled and then iced. The
bottle may finally be put in the refrigerator after being
partially chilled in water.

Pasteuriziug may also be accomplished with equally
good, if not better, results in tin vessels, either a double
boiler oatieal cooker or two dishes of suitable capa-
city, one with a diameter two in-hes shorter than the
other. The water is poured into the outer dish at
boiling point, the milk dish and contents being set in
at once and the milk constantly stirred until its tem-
perature is 150°. It is then removed for a moment,
while the water in the outer dish is tempered to the
sawe or a degree or two higher. The milk is then set
back into the boiler, put to one side and closely
covered and wrapped, in order to retain the heat for
fifteen or twenty minutes. The advantage of tin
vessels is that they may be plunged from hot water
to ice water without danger of breakage,and with
possible advantage to the milk.

If the object of pasteurizing beto destroy the bacillus
of tuberculosis, & minimnum temperature of 149° should
be maintained for fifteen minutes, or 140° for half an
hour.

If milk can be got from a herd known to be free from
tuberculosis, or the person has no fear of this trouble,
a pasteurizing temperature of from 133° to 140° main-
tained for fifteen or twenty minutes is sufficient to give
good keeping qualities and to effectually get rid of 95
per cent of all bacteria, including the forms which
produce stomach disturbances, vomiting, and cholera
infantum in children.

In all pasteurizing work the sudden chilling of 50° or
thereabout is immperative. The milk should be kept
covered and at as low a temperature as can be obtained.
Treated in this manner, pasteurized milk will be found
to have a delightfully sweet, pure taste long after com-
mon milk has lost its freshness. On the average it keeps
from six to thirty-six hours longer than unpasteurized
milk in the same temperature.
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THE HEILMANN ELECTRIC LOCOMOTIVE,

It is now some three years since Mr. J. J. Heilmnann,
of Paris, designed and placed in operation his first
standard gage electric locomotive, which was known
as La Fusee Electrique and was tested upon the
lines of the Compagnie des Chemins de Fer de 1'Ouest,
of France. The Fusee was of 600 horse power and 120
tons weight and it was designed for hauling the ordi-
nary class of passenger trains. The novelty of this lo-
comotive consisted in the fact that it did not take its
current from a feeder connecting with a distant power
station, but carried its power station with it—the
boiler, engine, generators, and motors being all eom-
bined in one machine upon one set of wheels and com-
prising an absolutely self-contained electric locomotive.

In spite of a vast amount of adverse

out undertaking the great expense which will be en-
tailed in the use of the central station system.

The machine is built upon a pair of deep plate gird-
ers and carried by a couple of eight-wheel trucks, one
under each end. The total length of the engine over
all is 61 feet and the rigid wheel base measures 37 feet 3
inches. The front of the engine is not, as one would
suppose from looking at the engraving, the end occu-
pied by the boiler, the latter being placed over the rear
trucks, the forward half of the platform carrying the
engines, generators, exciters, etc. Water is carried in
two tanks, one on each side of the boiler, and the coal
bunkers are situated just ahead of the tanks and on
each side of the fire box. The engines, generators, ete.,

are completely housed in by a large plate steel cab or
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There is an eight-way switch for reversing the current
in the armatures of the motors and for instantaneously
changing their direction. The speed may be varied by
means of a rheostat placed in the exciting circuit of
the generators.

The controlling gear is arranged in duplicate, one set
being placed at the forward end of the locomotive
and the other near the boiler in the position usually
occupied by the throttle and reversing lever in an or-
dinary locomotive. This is done to enable the engine
to run in either direction. It is claimed by the makers
that these locomotives will take a train of nearly 400
tons at a speed of 62 miles an hour. We are informed
that the preliminary trials, of which we do not as yet
possess the details, give reason to expect that when

they are in active service these locomo-

criticism based on theoretical & priori
grounds the builders of the Fusee were
so well satisfied with its performance
that they have constructed two more
locomotives of the same type, but hav-
ing much greater power and embody- |
ing the improvements suggested by
the trials above referred to. By the T
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tives will be capable of performing the
full duty for which they are designed.
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The Scientific American in Russia.
The followingis a letter of G. Wilfred
Pearce to the editor of the New York

Sun. It gives some interesting par-
ticulars about the state of trade in

courtesy of the builders we present a
series of views of the first of these
engines taken during its construction

at the shops.

The designs of the Heilmann loco-
motive have been subjected to con-
siderable ecriticism, mainly on the
ground that it is at an evident disad-
vantage compared with the ordinary
steam locomotive, because it necessi-
tates an extra conversion of power,
with its inevitable attendant loss.
But while the loss in conversion is
admitted, it is claimed by Mr. Heilmann that there
are valuable compensations to be realized. In the
first place, the absence of reciprocating parts and
counterbalance weights secures a perfectly balanced
engine which is easy upon the track and bridges.
There is a further economy, it is contended, in the use
of a many-cylindered high speed engine, and although
considered as an electric motor, there is a greater
weight of machinery to be carried than in a motor
driven from a central station, this is offset by the ab-
sence of any loss by transmission over a line of greater
or less length.

Regarding the first claim that this type of locomotive
is perfectly balanced there can be no dispute, and the de-
signer is entitled to full credit for having solved one of
the most difficult problems connected with high speed
locomotives. In the ordinary type the evil effects of
‘‘excess balance” are met or mitigated by the use of
large driving wheels. This, however, necessitates a
slow piston speed and a corresponding reduction of
the indicated horse power. In the Heilmann machine
the main engine is completely balanced by the arrange-
ment of the six cranks, and the tests which have
taken place show that there is a complete absence of
the well known hammering and plunging effects no-
ticeable in the ordinary locomotive.

It will be argued that the ordinary electric motor is
also balanced, and that the extra load of boiler,
engines and generator are a distinet handicap to this
engine. To this it must be answered that in a loco-
motive of 1,350 horse power, which it is claimed the
new machines will develop, the load of boiler, engines,

ete., is almost necessary to give the requisite adhesion

Fig. 5.—CR0OSS SECTION THROUGH MOTOR—HEILMANN LOCOMOTIVE.

casing which is given a sharp plow-like form at its
forward end with a view to reducing the air re-
sistance.

The boiler of the first experimental locomotive was of
the Lentz type, with corrugated fire box and combus-
tion chambers, but in the present type the designer has
returned to the ordinary locomotive style of boiler, the
fire boxes being, however, of copper and built on the
Belpaire pattern. There are 351 tubes 177 inch in dia-
meter and 125 feet long, and there are 3595 square
feet of grate surface, the total heating surface of the
whole boiler being 1,996'5 square feet. The boiler pres-
sure is 200 pounds to the square inch. The generators
are driven by a Willans compound six-crank vertical
engine, the cranks being set at 0°, 120°, 240°, 240°, 120°
and 0°, by which arrangement the difficulties of coun-
terbalancing are completely overcome. In spite of its
high speed, the engine runs in perfect equilibrium.
As we have said, this is one respect in which Mr. Heil-
mann claims a distinect advantage over the ordinary
form of locomotive, in which the well known counter-
balance problem is causing no end of trouble and ex-
pense.

There are two continuous current generators directly
connected to the main shaft, one at each end of the
engine. The generators, which were built by Messrs.
Brown, Boderi & Company, are continuous machines
coupled in parallel, and each has a capacity of about
1,000 amperes at 450 volts. They are excited by a
small four-pole self-exciting dynamo which is driven by
a simple Willans engine of about 28 horse power. The
current is led to eight motors, one for each axle of the

trucks. The motors have four poles, with two field
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Russia and incidentally bears witness
to the appreciation of the SCIENTIFIC
AMERICAN in that country :

Sir : Several mechanical engineers
and manufacturers of machinery which
find markets in Europe, Asia and
Africa, who have had opportunities
for conversing with Major Moses P.
Handy, commissioner to the Paris
Exposition of 1900, are of the opinion
that the 500,000 square feet of space
which Major Handy has applied for
will be quickly taken up by American
manufacturers, who are keenly alive to the fact that
the exposition will be open sesame to a large and pro-
fitable trade in certain lines of manufactures in metals
in which we can control the markets of the world.

Russian merchants who do business in our city [New
York] are saying that nearly every merchant, engi-
neer and manufacturer in Russia will visit Paris dur-
ing the exposition year, by which time business will
be lively all along the line of the great Transsiberian
Railway, which is destined to play a great part in the
commerce of Europe and Asia. At the present time
the European and Asiatic demand for American ma-
chinery and agricultural implements is very great. In
electrical and steam apparatus our makers are driving
a lively trade with Russia.

During this week I have seen a letter from a large
firm having warehouses in St. Petersburg and Moscow,
inquiring as to the reliability of the Richmond Loco-
motive Works, whose advertisement the Russian says
he saw in the Sun. The concern wants about $100,-
000 worth of apparatus, which it could not get at the
Samavar Locomotive Works, owing to the rush of
orders at that new plant, equipped with American
machinery. St. Petersburg is in the market for more
than $1,000,000 worth of apparatus. The imperial en-
gineer, who gave me the data for the proposed electric
lighting plant at St. Petersburg, informs me that he
reads the Sun and SCIENTIFIC AMERICAN, in order to
‘‘keep up with the march of Father Time.”

Electrical Cabs in London.
In London a company has placed a dozen electrical
cabs in the streets. They resemble coupes, and the ac-
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Fig. 6—PLAN OF THE HEILMANN LOCOMOTIVE SHOWING ARRANGEMENT OF BOILER ENGINES AND GENERATORS.

when the locomotive is working up to full power, as in
starting or on a steep grade. It is evident that in pro-
portion as the weight of the steam boiler, engines and
generators becorue necessary for adhesion, the advan-
tages of their installation in a separate power house
disappear.

The above facts show that the design is per se not so
altogether indefensible as many of its critics have
roundly declared ; and the aims of its designers appear
yet more reasonable when they state that in building
the Heilmann locomotive an effort is being made to
make it possible to equip the trunk railroads electri-
cally, without making any radical changes in the road
itself. With this fact in view, it must be admitted that
whether the arguments above given are sound or not,
this machine will enable the railroad companies to ex-
periment with electric traction on a limited scale with-

cores placed horizontally. The field winding is an in-
sulated copper strip and the armature is a toothed drum
wound in series and mounted on a hollow steel shaft
which carries at one end a disk. This disk transfers
the motion to the axle by means of three powerful
links which are carried npon three corresponding pairs
of springs secured between the arms of one wheel. The
arrangement is shown in Figs.3 and 5 in the accom-
panying illustrations. The axle passes with sufficient
clearance through the hollow shaft, and the springs
have sufficient flexibility, even under the full power of
the motor, to allow free movement of the hollow shaft.
The motors are all connected in parallel and each
motor is fed by a special circuit from the switchboard
and has its own switch and automatic cut-out. For
low speed and under heavy loads the motors may be

grouped in a series of four by means of a controller.
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cumulators consist of forty cells, capable of propelling
them over fifty miles, at a cost of fifty cents. The rear
wheels do the driving and the front wheels do the
steering. They have heavy rubber tires and uphol-
stered spring cushions, are lighted by electricity, are
speedy, and almost noiseless. They appearto be giving
every satisfaction. The machines seem under perfect
control, and thread their way wonderfully through
the traffic. The tariff is the same as that of the cabs.
They look like a cross between a brougham and a four-
wheeler, with accumulators underneath.

-

©-

THE French used the bicycle in 1871, during the siege
of Belfort, for carrying dispatches. The wheel adopted
at that time was of course the ‘‘ordinary” or high
wheel. This was the earliest introduction of the cycle

in the army.—Stahl und Eisen.
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HOUSE BUILDING BY RITUAL.
BY COSMOS MINDELERP.

The man who builds a home, be he white or red,
appears to be the special target of all kinds of trouble
and annoyance; but in the latter case, that is to the
red man, there are certain requirements which make
the task even more onerous, while on the other hand
there are compensating advantages. The pueblo tribes
of Arizona and New Mexico, alone of all the Indians,
build permanent stone houses, quite equal to those of
white settlers in that country, and they have developed
a peculiar system of building of their own which is of
interest to every house builder.

The pueblo Indians now number about ten thousand
souls, living in thirty villages, principally along the
Rio Grande in New Mexico, and several distinct lan-
guages are found among them, but their house struct-
ures are essentially the same throughout. The largest
of the villages, the pueblo of Zuni, which has a popula-
tion of sixteen hundred, has been often visited, and
the seven villages of the Moki, in northern Arizona,
are also becoming known through the periodical per-
formance there of the celebrated snake dance. Both
of these groups have been studied for some years by
the assistants -of the Bureau of Ethnology, and the
results of their work are now being published.

The houses of these people consist of groups of rec-
tangular rooms, built of selected stone, or in recent

end, or in an adjoining row, rooms are abandoned and
going to decay. This odd condition misled the early
explorers, who reported that the tribes were rapidly
becoming extinct, whereas they are holding their own
or increasing slightly in numbers.

The clans, which are great artificial families, all the
members of which claim descent from some mythical
common ancestor, are themselves subject to change
from the same social conditions. Some grow and in-
crease in size, while others wane and eventually become
extinet. Thus in the Corn clan there are groups which
claim to be of the stalk, leaves, grain, pollen, ete., and
should the clan prosper, each of these subdivisions will
develop into a full-fledged clan. It all depends on the
number of girl children who are born into the clan.

In one of the Moki villages there is a little cluster of
four or five rooms standing separate and apart from all
other houses. It is the home of the remnant of the
Butterfly people, now consisting only of an old woman
and her young daughter, besides two sons. As the
sons will eventually marry and go elsewhere to live,
the future of the clan depends entirely on the young
girl. Should she live to marry and have many girl
children, it is quite within the possibilities that the
Butterfly clan may spread out and cover the whole
village ; but should she die unmarried, the clan will be-
come extinct, the 'house will be abandoned, and in a
few years its site will be marked only by a few heaps

the walls, beams for the roof, clay for mortar, etc. As
the villages of the Moki are all situated on the tops of
the mesas, 600 feet or more above the valley, this is no
small task.

When everything is in readiness, announcement is
made from the housetops by a crier, for the building of
a house is a social function participated in by the
friends and relatives of the woman who is to build.
As the women own the houses and exercise absolute
control over them, they are also the builders. There is
always a man or two about, however, to do the heavy
work. This duty is generally assigned to some of the
male members of the family, and is not always will-
ingly performed.

The chief of the village provides four eagle feathers,
with a short cotton string tied to the stem of each.
These are sprinkled with sacred meal, and prayers are
breathed upon them for the welfare of the proposed
house and its occupants, and that the walls may take
a firm hold of the ground. The feathers are called
nakwa-kwoshi, meaning a breathed prayer, and the
prayers are addressed to Masauwu (the sun) and other
deities concerned in house life.

The feathers are placed at the four corners of the
house and a large stone is placed over each one. The
place where the door is to be is marked by bits of food
placed on each side of it, with prayers that there may
always be plenty of food within. The lines to be oc-
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years of adobe brick dried in the sun but not baked.
The rooms are arranged in connected rows.or clusters.
Some of the latter are of huge size, resembling in
appearance a gigantic hive and containing several
hundred separate chambers. These were at first sup-
posed to be cominunal structures, but it is now known
that while each cluster is the home of a certain clan or
combination of clans, the different families who com-
pose it each have their own quarters in it.

The clustering of rooms into huge hivelike structures
grows directly out of certain rules of house building,
which are the result of peculiar social conditions under
which the people live. Among them descent is in the
female line ; the children of a marriage belong to the
mother and are members of her clan and of her family.
As a man is not allowed to marry within his own clan,
he loses some of his rights when he takes to himself a
helpmate, or more correctly when his helpmate takes
him, for when he marries he goes to the home of his wife
to live, and to a certain degree is adopted into her family.

From this it comes about that families in which there
are many girls must necessarily increase and spread
out over more area, while those in which the children
are all boys become extinct in the second generation.
But as the house cluster is the home of the clan, when
it becomes necessary to erect additional rooms they are
invariably added to and connected with those already
occupied, and it is not unusual to see houses in course
of construction at one end of a row while at the other

PUEBLO HOUSE BUILDING BY RITUAL

of stone, for it is the custom under such circumstances
for the relatives of the family to tear down the house
and re-employ the material.

The position of the women in the tribe is all that
any of them could ask. They do no field labor, other
than assisting in the harvest, and are free to devote
their whole time and energy to their domestic duties
and the care of their children. In the house their
sway is absolute and undisputed. The crops in the
field are considered the property of the man of the
house and he is required to work them ; but when
they are garnered and brought in they become the
property of the woman, who is also the sole owner of
the house in which they are stored. The status of the
husband is merely that of an honored guest, and
should he misbehave in any way, he can be sent back
to his family or turned adrift to shift for himself. It is
hardly necessary to add that the greatest affection pre-
vails in the household, and that such a thing as wife
beating or ill treatment of womnen is unheard of in the
tribe.

When a family finds it necessary to build additional
rooms, notice is sent to the priestess of the clan, who
makes the necessary arrangements. This priestess is
the social head of the clan, and no business connected
with the house can be conducted without her aid.
She has also the final say in all proposed marriages,
etc. The men of the family are required to bring in
the necessary material ; broken and dressed stone for
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cupied by the walls are then marked by passing around
the site from right to left, scattering on the ground
particles of bread and other food mixed with native
tobacco. This ceremony is accompanied by a song to
the sun couched in archaic terms, the meaning of
which the people have now forgotten.

After this ceremony, the women proceed to lay up
the stones in the walls, the heavier ones being lifted
into place by the men, who are there for that purpose.
Mud mortar, from a pile nearby previously prepared,
is used sparingly, and the stones are laid in it in irregu-
lar courses. When the walls reach a height of 7 or 8
feet the top is brought to a fair level and the roof
beams are put in place.

The roof beams are often brought from great dis-
tances, as suitable timber does not grow near the vil-
lages. In the Moki traditions it is stated that the beams
for the mission buildings erected for the monks in the
early part of the seventeenth century were brought on
the backs of men from the San Francisco Mountains, a
distance of more than a hundred miles. Although the
missions were destroyed in the insurrection of 1680, and
never rebuilt, some of these old beams were used in
other structures, and still can be seen there.

Above the main roof beams, which are about two feet
apart, there is another series of lighter poles placed
across them. Over these a layer of reeds or twigs is
placed, and over this grass and brush. A layer of mud
is then spread over all, and being covered with dry
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earth, is trodden down firmly. The women do all this
work, and when it is flnished, a floor is made in-
side with a thick coating of mud, trodden down in
the same way ; in fact, roofs and floors are much the
same, and in the upper stories the floors of the rooins
were once the roofs of those below. When the floors
are done, the walls are plastered with mud, nicely
smoothed with the hand. Sometimes they are finished
with a wash of white clay, which gives them a very
neat appearance. Formerly a custom prevailed of
leaving a small space on the wall bare, a belief existing
that one of the gods came and finished it ; and although
the space remained bare, it was supposed to be covered
with an invisible plaster.

When the house is completed to this point, four
feathers are prepared, similar to those used under the
four corners of the house. These are tied to a short
willow stick which is inserted over one of the central
roof beams. The feathers are renewed every year at
the feast celebrated in December, when the sun begins
to return northward ; that is. at the winter solstice.

The ceremony known as ‘‘ feeding the house ” is then
performed. This is an offering to the sun, and consists
of placing bits of food among the rafters, with prayers
to the sun that he may smile upon the occupants of the
house and not hasten the departure of any of them to
the other world. After this, the women build a fire-
place in one corner of the room under a hole left in the
roof, and construct over it a chimney hood to confine
the smoke to the proper exit. A binlike arrangement,
or stone trough, is built in another corner, and three
flat stones are mounted in it for grinding corn. The
house is then ready for occupancy. The door is merely
an opening, closed by hanging a blanket over it when
necessary, and windows are merely holes left in the
walls when they were constructed. In the cold winter
weather these are closed by stone slabs, or built up
solid with masonry, the filling being removed again in
the spring.

&

The Mummy of a Pharaoh.

The greatest discovery of muinmies ever made in
Egypt, says Public Opinion, was in the year 1881,
when the remains of thirty-nine royal personages were
brought to light at Deir-el-Bahari, Thebes. One of
these was proved to be the mummy of King Rameses
II, the third king of the ninth dynasty and the
Pharaoh of the Jewish captivity. This mummy was
in a perfect state of preservation. The mummy case
itself was of sycamore wood, plain and unvarnished,
and without a spot or stripe of paint, something
reckoned as unusual. The case was, however, carved
to represent Rameses in the position of Osiris. The
crossed arms rested upon the breast. In the right
hand was the royal whip and in the left the royal book.
The features were most delicately carved in the soft
wood, and the whole was surmounted with the erown
of Upper and Lower Egypt and surrounded by a
carved representation of the ursus serpent. The
name of Ramneses was written in plain black characters
upon the case, which bore no other text or representa-
tion whatever, strongly contrasting with the exagger-
ated dedications noted on almost all the other cases
found in the same pit. The mummy itself was care-
fully wrapped in rose-colored and yellow linen of a tex-
ture finer than the very finest Indian muslin. In the
different folds of this linen several dried lotus flowers
and leaves were found. In thefolds of one of the bands
which passed across the grave clothes to keep them
in shape was a folded papyrus bearing insecriptions
which informed the reader that this, the mummy of
Rameses II, was concealed in the pit where it was found
at a time when a foreign army invaded Egypt. This
quaint bit of information, which was probably written
two thousand or two thousand five hundred years ago,
is as plain as though it had been penned but yester-
day.

A Nebraska International Exposition, 1898.

Congress has adopted a resolution to the effect that
the President be authorized, if in his judgment it would
not be incompatible with the public policy, to invite
foreign nations to mmake exhibits at the Transmississippi
and International Exposition to be held at Omabha,
Neb., between June 1 and November 1, 1898. Congress
has already recognized the Omaha exposition to the
extent of appropriating $200,000 for a government
department and exhibit. The States in the neighbor-
hood of the Mississippi River district are making special
preparations too, and Iowa, at the last session of the
Legislature, made a preliminary appropriation. Cali-
fornia is another of the States which is to take part,
and Louisiana, by act of Legislature, has intrusted to
the State board of agriculture the business of provid-
ing for a fitting display of Louisiana's products. The
purpose of the Omaha exhibition is primarily to show
*‘the produects, resources, industry and civilization of
the States and Territories west of the Mississippi,” em-
bracing, it is said, two-thirds of the area, one-third
of the population, and one-half of the wealth of the
United States. The Transmississippi and Internation-
al Exposition is a corporation organized under the laws
of Nebraska with a capital stock of $1,000,000.

The Field of Landscape Art.

We are constantly asked whether the profession of
landscape gardening offers a promising field for young
men who are looking for some calling in life which will
be useful and remunerative. We have always felt
obliged to reply that there is comparatively small de-
mand for the counsel of landscape gardeners in this
country, and we have added that until the true func-
tions of these artists are more thoroughly recognized
the call for their professional services will be limited.
Most of the nen who make inquiries on this point have
themselves hazy notions as to what the legitimate
field of a landscape gardener is. The prevalent idea
is that his work is chiefly ornamental, and that his
province is to do about the same thing for the surround-
ings of a house that the decorative artist does for its
interior when he selects the furniture, rugs and hang-
ings and decides upon color schemes and the like.
That is, after an architect has built a house, it is con-
sidered proper to call in a landscape gardener to plant
some ornamental trees and shrubs about it and lay
out paths and flower beds in order to beautify the
grounds. Now, it is true that the landscape gardener,
like other artists, has to deal with beauty, but his, first
and fundamental study isto provide for human use, for
cownfort and for convenience. An architect of taste does
not make a building and then hang ornaments upon it
without and within. His structures will be beautiful,
but this beauty is developed out of the design so as to
be an’essential part of it, and this is so profoundly true
that the best architectural work will be beautiful pri-
marily because it serves the purpose for which it was
created. The same rule should hold in regard to the
development of the grounds about a house. These
should be primarily laid out for use and convenience,
and their beauty should grow out of their perfect
adaptation to the wants of those who are to use them.
In short, as we have said a great many times, the house
and grounds should be planned together, so as to make
one picture ; but, even beyond this, they should have a
unity of design which is more than superficial. In
fact, the beauty of the scene, which includes both
the house and the grounds, should grow up fromn the
general design and framework of thehouse and grounds,
as a place where all the varied necessities of the family
in the way of health and happiness and hoine life are
the first things considered. This is the reason why no
ready-made house plan is adapted to all sorts of ground
and why any ready-made planting plan is not available
for use with all sorts of houses.

The most hopeful symptomm we know is that archi-
tects are inquiring more and more for competent de-
signers in landscape to assist them. That is, they feel
the need of advice from some one who is trained to the
planning and modeling of ground, one who is skilled
to see at once all the possibilities that lie in any situa-
tion, not only for appearance but for use’; one who knows
how to take advantage of any diversities of surface or
differences of outlook so as to make them available
for varied purposes. Such a man can be of assistance
to an architect, not only in locating the house in such
a way that it will appear to the best advantage, but
also for placing it where the principal rooms will have
a pleasing outlook. He will contrivefacilities for access
to it and agreeable lines of approach. The arrange-
ment of different parts of the grounds for special uses
requires thought.and experience which are outside of the
ordinary lines of the architect’s study, and therefore
the best architects have learned that the highest ser-
vice which a landscape gardener can render is precisely
at the point where the essentials of the combined de-
sign of house and grounds are being considered.

All this means that a landscape gardener ought to
be much more than a mere decorative planter. The
successful designing of public parks or of private
grounds for daily occupation means first of all the
study of human wants—the necessities of men and
women and children of various circumnstances and
conditions. A good artist must be primarily a man
of sound judgment, and he should have cultivated
mind, wide sympathies and catholic tastes. Reading
and travel and scholarship can do for the designer in
landscape all that they can accomplish for the archi-
tect. A man may be able to mass a shrubbery effect-
ively or arrange a border of herbaceous plants with
skill and yet not have a particle of that profounder
art which was seen in the grouping of the great build-
ings at the Columbian Exposition and’ the planning
of that Court of Honor which was the crowning artistic
success of Mr. Olmmsted’s life. This view of the case
contemplates an ideal that is rarely attained, and it is
because the work of real artists in this line is rarely
seen and still more rarely appreciated that the very
existence of such an artis practically ignored or denied.
If city park boards realized what a trained park
maker is capable of creating out of a given piece of
ground, they would never content themselves with ask-
ing an engineer or surveyor or mere gardener to design
a public pleasure ground. We ought to have reached
a stage of civilization when it is no longer believed
that any unskilled journeyman is competent to lay out
-a park or garden, or pass judgment on the plans of a
park or garden. If any artist needs sound judgment

© 1897 SCIENTIFIC AMERICAN, INC.

united with taste and training, it is the man who
studies public and private grounds and prepares them
for the use and enjoyment of man.—Garden and
Forest.
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How Fire Causes Death,

A writer in the Hospital says: Those who lose their
lives in conflagrations do not by any means always
suffer physical pain. In many cases, no doubt, sharp
terror is the one thing of which the victim is conscious,
and in many more, strange as it may seem, conscious-
ness plays no part, life ceasing painlessly and without
a struggle.

In great conflagrations gases are produced which
have much the same effect [as chloroform or similar
anesthetics], and it is a fact that of those who lose
their lives in such catastrophes a considerable propor-
tion pass into death without any evidence of having
suffered. This result is produced especially when a
fire has smouldered, when the access of air has at first
been insufficient to cause complete combustion, and
when that deadly gas, carbonic oxide, has sent its
victims into lethal sleep before the actual flames have
reached thein.

Of those, however, who have evidently struggled and
fought, and whose charred corpses are afterward found
in attitudes suggestive of violent efforts made in at-
tempting to escape, it must not be imagined that they
have of necessity been burned alive and have died in
the agony which such contortions are popularly im-
agined to express.

Death from agony is really death from shock, a con-
dition in which the body is limp and helpless ; whereas
in death from suffocation struggling may go on even
after consciousness has passed, and the strained atti-
tude of the corpse may be expressive only of the final
paroxysmal effort made in a state of entire uncon-
sciousness.

Suffocation in a fire depends on something more than
mere carbonic acid poisoning. It is the stoppage of
the breathing by the stifling vapors which does the
mischief. Carbonic acid would doubtless kill if it
could be breathed, but any one who has attempted to
enter a burning building will know that suffocation
depends, not on the stuff one breathes, but on the fact
that one cannot breathe at all. The lungs are as
much deprived of their supply of oxygen as if the suf-
ferer were plunged over head in water, and the struggle
produced is much the same.

While then we must admit the horror of the mo-
ment, the terror, the fight for breath, and finally the
death from suffocation, we must remember that all
this is often a matter of short duration, and that it is
something very differentfrom the slow torture of being
burned alive.

The writer reminds us that, owing also to the excite-
ment of the moment, the body of one who is in a great
fire is probably insensible to pain, just as it often is in
battle. He says:

The instances are so frequent in which more or less
severe and painful wounds have only been discovered
after the necessity for action had passed away that we
are driven to hope and to believe that, so long as all
the energies are absorbed in the effort to escape, actual
suffering, even from fire, may not be great—Imay even
be unfelt.

Yet there is another, and not so comforting, side to
the picture. Says the writer :

It must be recognized that, while all this is true,
there are cases in which people are actually burned
alive—consumed little by little until the heart stops
from shock.

Familiar pictures of martyrs at the stake show us
one of the conditions for such an event; the wind
driving the smoke aside so that the head, the brain,
and thus the consciousness, are left intact until the
heart is stopped by sheer agony.

It must always be remembered that no one can live
or retain consciousness when actually within the
flames. But those who are caught and held fast in the
full blast of fresh air which is being drawn into the
center of the conflagration cannot be suffocated, they
cannot make those violent efforts which would numb
their consciousness of pain; they can but wait and
suffer until, as the result of agony or terror, let us hope
the latter, their hearts stand still. This is indeed a
terrible fate.

Be Good to Yourself,

The Medical and Surgical Reporter gives the follow-
ing practical advice: “ Think deliberately of the house
you live in—your body. Make up your mind firmly
not to abuse it. Eat nothing that will hurt it. Wear
nothing that distorts or pains it. Do not overload it
with victuals or drink or work. Give yourself regular
and abundant sleep. Keep your body warmly clad.
Do not take cold ; guard yourself against it. 1f you
feel the first symptoins, give yourself heroic treatment.
Get into a fine glow of heat by exercise. This is the
only body you will have in this world. Study deeply
and diligently the structure of it, the laws that govern
it, the pains and penalty that will surely follow a viola-
tion of every law of life and health.”
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FIRING A TORPEDO.

The accompanying illustration of a torpedo in its
flight from the ship to the water must certainly be
reckoned as one of the curiosities of photography. It
was taken during the recent naval maneuvers in Great
Britain, and it represents the position assumed by the
torpedo just after it has left the firing or launching tube.

As our readers are doubtless aware, the Whitehead
torpedo is nothing more nor
less than an air-propelled
cigar-shaped little ship, carry-
ing its own air chambers amid-
ships, its propelling engines
in the stern and the deadly
charge of guncotton in the
bow. When a warship goes
into action she carries several
of these torpedoes ready
charged with guncotton and
compressed air. When she is
within striking distance of the
enemy, one of them is placed
in the launching tube, a long
cylinder of metal of approxi-
mately the same internal dia-
meter as the external diameter
of the torpedo, and when the
object is within range a small
charge of powder or com-
pressed air serves to eject the
torpedo in just the same way
as a shell is fired from a gun.
The discharge of the torpedo
starts the propeller engines,
which continue to drive the
torpedo after it has entered
the water.

Before it is fired provision
is made for causing the tor-
pedo to travel at a certain
depth below the surface of
the water. This is done by
means of a beautiful piece of
automatic and delicate machinery acting upon small
vanes or rudders. This is so set that after it has
made its preliminary dive the torpedo will rise, and,
after a few oscillations, settle down upon the fixed hori-
zontal course for which it is set. The full speed is
about 30 knots an hour, though, if it is desired, the en-
gines may be set to carry the torpedo a greater distance
at a slower speed. Great as this speed is, it is not suffi-
cient to insure their keeping ahead of the modern tor-
pedo destroyers, and for this reason the bow launching
tubes are no longer built into the fastest boats. In the
illustration we are supposed to be standing on a higher
deck than that from which the launching takes place,
and we are looking forward in the direction in which
the ship is steaming. The streaked and milky appear-
ance of the water is caused by the wash from the ves-
sel’s bows. Our engraving is from Black and White.

—_— e —
The Sculptor’s Profits,

One of the most puzzling problems is to asecertain

the -ratio between artists’ fees and
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prominent an object on the Lange Briicke, near the
Schloss, in Berlin. About the same time he was in-
trusted with the superintendence of the inclosure
to the royal palace. He received from 800 to 1,000
thalers yearly, but whether that was for sculpture
alone is uncertain. It is calculated that he was
rewarded with 11,000 thalers, or 33,000 marks, which
would be about one-eighth of the cost of the most

of the post, and the unraveled ends of the rope are
bound around his wrists and tied securely, and all
knots are sealed with wax. A large nail is driven in
the top of the post, to which are fastaned cords that
are passed out through the cabinet and held by mem-
bers of the committee in order that they may know if
the performer moves the post in any manner during
the performance of any test, such as the ringing
of bells, etc. Fig. 2 of our
engraving shows the per-
former tied to the post and
the committee holding the

cords. The curtains of the
cabinet are closed and the
usual manifestations take
place.

Before the performance a
hole is bored in the center of
the end of the stick or post,
in which is placed a chisel-
shaped piece of steel sharp-
ened at the lower end and
blunt at the upper end, as
shown in Fig. 3. The open-
ing in the end of the post is
now carefully closed and all
signs of such an opening are
concealed by the aid of glue,
sawdust, and a little dirt
rubbed over it.

When the committee are
invited to bore a hole in the
post, the performer takes care
to start the bit, in order that
there will be no mistake about
getting the hole directly be-
neath the chisel concealed i
the post. When the rope is

A WHITEHEAD TORPEDO TAKEN JUST AFTER ITS DISCHARGE FROM

THE BATTLESHIP.

excellent example of German sculpture in the beginning
of the eighteenth century.—The Architect.

i

THE “SPIRITUALISTIC POST TEST.’*
BY W. B. CAULK.

The * spiritualistic post test” is among the latest and
most successful of mechanical fastenings. A piece of
wood four inches square and three feet long is given to
the committee, who bore a hole through it near one
end, and then pass an ordinary rope through the hole,
tying a knot in the rope on each side of the post, press
ing the knots against the post so that the rope cannot
be drawn' through the post. The ends of the rope
are now unraveled, and the post secured to the floor of
the cabinet.

The performer, standing behind the post, places his
wrists against the knots in the rope, one on each side

* Copyrighted, 1897, by Munn & Company.—From ** Magic: Stage Illu-
sions and Scientific Diversions, including Trick Photograpby.” Ready Sep-
tember 15. Price $2.60. Send for illustrated circular.

passed through the hole and
knotted it is directly under
the sharp edge of the chisel,
with a thin layer of wood be-
tween. When the nail is
driven in the top of the post it strikes the chisel, fore-
ing it through the thin shell of wood above the rope
and through the rope, thus releasing the performer, who
can withdraw his hands from the post and do any
trick he chooses, and when finished, by merely replac-
ing the ends of the rope in the holes from which he re-
moved them, and holding the hands tight against the
post, can allow a most rigid examination of the seals
to show that it was not possible for him to have re-
leased his hands, and the persons holding the cords
that are fastened to the nail testify that they did not
feel any movement of the performer or the post.

e e A

Some Startling Figures.

The New York Sun in an editorial bunches some sig-
nificant pension facts, so that the inference drawn is
that a great proportion of pensioners are unworthy of
government bounty and that the list should be cut
down. Figures recently published show that at the
present rate of expenditure the annual pension list has
been consuming more than nine-

the cost of works at different
periods. An attempt of the kind
has been made in Berlin, apropos
of the memorial of the Emperor
William I. For that work the
Reichstag voted a sum of 4,000,000
marks, and the expenses, it is be-
lieved, will not exceed that sum.
Professor Reinhold Begas has re-
ceived one-fourth of the amount,
but as he has not furnished a debit
and credit account—nor should he
be expected to prepare one for the
public gratification—it cannot be -
ascertained whether he has gained
or lost by his great work. But it
may well be doubted whether his
cominission was as profitable as
Rauch’s when he executed the fine
memorial of Frederick the Great,
which is so prominent an object in
the Unter den Linden. The pay-
ment was arranged differently. Dur-
ing thetwelve yearshe was engaged
on the work he received 3,000 thalers
annually, and he was therefore able
to devote himself to his task with-
out anxiety. On the completion of
the memorial he received 20,000
thalers ; so that in all he obtained
168,000 marks, which was a fourth
of the total cost. But the money,
amounting to over £8,000, was
mainly for his own services, while
Professor Begas has had heavy dis-
bursements. Schliiter, the sculp-
tor, was paid 2,000 thalers for his
design for the memorial of Frede-

o' i@ 4§

tenths of the revenue taken in at
all of the custom houses in the
United States ; or again, if the cus-
toms duties are considered as pay-
ing the general expenses of the
governiment, the penzions have been
using up not less than 96 per cent
of the total receipts from internal
revenue. Thirty-two years after the
end of the civil war, the number of
pensioners on account of that war
exceeds by about a quarter of a
million the number of soldiers
actually engaged in service in all of
the armies of the government at
any time between the firing upon
Sumter and the surrender of Lee
at Appomattox. The number of
pensioners after a third of a century
is between 30 and 40 pericent larger
than the fighting army at any vime
during the war. We have already
paid in pensions since the war two
billion dollars or two-thirds as much
as it cost the government to carry
on the war.

<o
-0

ACCORDING to some researches of
Biernacki, in a German physical
journal, alcohol containing wate:
may be deprived of its water by
dipping into it amalgamated alu-
minum. Aluminum may be amal-
gamated by connecting it to one
pole of a battery and repeatedly
dipping it into mercury which is
connected to the other pole. The
spark produced upon withdrawing it

rick I, or the ‘* Reiterbild des
Grossen Kurfiirsten,” which is so

THE SPIRITUALISTIC POST TEST,

© 1897 SCIENTIFIC AMERICAN, INC.

yields sufficient heat to bring about
the amalgamation.—Elec. World.
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RECENTLY PATENTED INVENTIONS.
Engineering.

CoMBUSTION ENGINE.— Augustus G.
Pace, New York City. This engine has two cylinders
in which pistons operate, and combustion chambers have
port communications at the top and bottom with the
cylinders, the pressure of exploded gas being exerted on
the top of one piston and the bottom of the other. The
gas admission valves are operated by the suction of the
pistons, and tbe exhaust valves by a rotary part of the
engine The engine is designed to be of greatly reduced
weight as compared with other combustion engines,
while developing a corresponding amount of power.

Railway Appliances.

SwiTcH OPERATING DEVICE.—George
M. Patterson, Providence, R. 1. A mechanism is pro-
vided by this invention for automatically shifting switch
rails from a siding to the nain track, the mechanism be-
ing under the full control of the engineer or fireman on
the locomotive, and being designed to entirely obviate
danger of accident by side tracking a train. It com-
prisesswitch tongues pivotally connected with a box-
ing in which is a spring-actuated block engaged by a

Seientific

and register up to ninety-nine dollars and ninety-nine
cents and other forms up to thousands and millions.

DrY OrmL GAS BURNER.—Charles H.
West, Kearney, Neb. For burning oil gases in a dry
state, instead of burning the oil in the form of a mist or
spray, this burner is made with an overhanging vaporiz.
ing pipe and a subjacent burner pipe, while an adjusta-
ble deflector or flame gpreader with broad, flat base con-
nects the top and bottom and receives the vaporizing
pipe, there being a set screw for adjustably fixing the
position of the deflector on the vaporizing pipe. An oil
cut-off valve may be adjusted to regulate the amount of
heat and flame.

SAsH Lock.—Charles T. Redfield, Glen
Haven, N. Y. This lock brings the meeting rails of tbe
sashes together in a manner soméewhat similar to the ac-
tion of a parallel ruler,drawing the rails together and
alongside of each other and at the same time forcing
them at their opposite ends against the opposite sides of
the window frame. The device comprises a slotted link
sliding and swinging on a securingstud,and an abut-
ment stud over which the link may readily be applied
and removed.

NotEe.—Copies of any of the above patents will be
furnished by Munn & Co. for 10 cents each. Please

spring-actuated plunger, an operating shaft being con-
nected with the boxing, and there . being devices on
the locomotive cowcatcher by which the switch me-
chanism may be operated by means of a pull rod which
extends into the cab,

Bicycles, Etc.

A NovEL BicYCLE.—John Carlyle Ray-
mond, Brooklyn, N. Y. On eachside of the drive wheel
shaft, according to this invention, is a pinion, each pin-
ion meshing with a gear wheel on a crank shaft journaled
in bearings of the frame, the shaft having two crank
arms, one arm connected by a link with a treadle and the
other arm connected by a link with a fulcrumed lever on
the forward end of which is the saddle. The constroc-
tion is designed to afford exercise for the rider’s whole
body, the up and down motion of the rider in his seat,
as well as the pressure on the pedals, assisting to propel
the bicycie.

TROLLEY BicycLE.—Robert T. Oney,
Charleston, West Va. This is a wheel adapted to carry
an electric motor, and having on the front portion of its
frame a jointed extensible trolley pole carrying two trol-
ley wheels to contact with two separate conducting wires,
whereby the wheel may be run by the electric current on
an ordinary dirt road. The bicycle is provided with the
usual pedalg, so that it may be propelled in the ordinary
way, with the trolley pole folded down in fromt, or
both means of propulsion may be simultaneously em-
ployed if desired.

Mining, Etc.

SEPARATING PRECIOUS METALS FROM
ORE.—Gustaf M. Westman, New York City. A process
for separating gold and silver from refractory ores, ac-
cording to this patent, comprises the bringing the mass
of ore to a molten condition, and then subjecting the
running molten mass to the action of jets of steam, air,

or other fluid, to form mineral wool, thus causing the |

minutely divided particles of the precious metal to col-
lect on’and adhere to the mineral wool. The latter is
then subjected to aleaching process, as with free chlo-
rine gas in a solution, to separate the precious metals
from the mineral wool.

Mechanical,

PoweR CONVERTING MECHANISM.—
Benedict J. Ross, Louisville, Ky. To convert recipro-
cating into rotary motion, this invention provides a de-
vice which consists essentially of bars pivoted together
in one or more pairs, similarly to the two bars of a toggle
joint, the outer ends of the bars being restrained within
guides so that they have a reciprocating movement there-
through, while short arms extend at right angles from
their outer ends, these arms being connected by rods
with double cranks on a shaft. The movement of the
center pivot of the bars forming a toggle joint causes a
reciprocating movement of the connecting rod and a
rotary movement of the shaft.

WoRK HOLDER. — Olof R. Johnson,
Escanaba, Mich. This is a device in the nature of a
bench clamp, more especially designed for the use of
carpenters and other mechanics, to hold work in place,
and to be itself conveniently placed in position on a
bench or board or other support to form a temporary
bench to facilitate doing small jobs in houses. It con-
sists principally of a bit plate on which a dog is fitted to
slide, a disk turning in an opening in the dog and formed
with a spiral groove engaged by a lug or pin on the bit
plate. A device is provided for securely fastening the
bit plate in position on the bench or board, and auxiliary
dogs for holding boards upon edge and holding work in
an inclined position.

Miscellanepus,

CoMPUTING SCALE.—William R. Dunn,
Alton, Ind. A computing or price indicating scale is
provided by this invention, a movable weight being
adapted to traverse two beams, one graduated to indicate
pounds and ounces and the other the price in cents of
the substance being weighed. The price-indicating
beam is a tubular rotative body, and has on its periphery
rongitudinal series of graduations, with an index char-
acter at the end of each series, showing the price per
pound in the weighing of which each particular series of
graduations is to be used, such graduations running, as
described, from three to thirty-five cents per pound, or to
be varied as desired.

ADDING MACHINE.—William J. Ens-
worth, Erie, Pa. A machine which may be used for add-
ing columns of figures, or as a cash register in mercantile
concerns, is provided by this invention, the operation of
the machine being indicated to the operator and others
present. The operation is effected by turning arms on
registering disks whose peripheries have each a hundred
notches, one form of the machine being adapted to add

send name of the patentee, title of invention, and date
of this paper.
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TABLE OF CONTENTS.

No. 1. Plate in colors, also another perspective elevation
and floor plans of a residence at Bensonhurst,
L. 1., recently erected for Mr. Walter Jones. A
design treated in an attractive style of archi-
tecture, with Colonial feeling and classic detail.
Architect and builder, Mr. Walter Jones.

No. 2. A Colonial residence at Springfield, Mass., re-
cently completed for Mr. N. N. Fowler, at a
cost of $13,000 complete. Two perspective ele-
vations and floor plans. Mr. Guy Kirkham,
architect, Springfield, Mass.

No. 8. Residence at Scranton, Pa., recently erected for
Mr. Thomas R. Brooks. A unique design.
Two perspective elevations and floor plans.
Mr. John A. Duckworth, architect, Scranton,
Pa.

No. 4. Elm Park Methodist Episcopal church and par-
sonage at Scranton, Pa. Two perspective ele-
vations and floor plans, also two perspective
elevations of the parsonage, with floor plans,
Architects, Messrs. George W, Kramer & Co.,
New York City.

No. 5. English dwelling at Overbrook, Pa., recently
erected for Mr. Smucker. An attractive design
treated in the English style, half timber and
stone. Perspective elevation and floor plans,
also interior view. Architect, Mr. William L.
Price, Philadelphia, Pa.

No. 6. Cottage at Binghamton, N. Y., recently erected

for Mr. G. N. North, at a cost of $3,200. Two

- perspective elevations and floor plans. A de-
sign with many excellent features, good eleva-
tions and well arranged plans. Mr. Elfred
Bartoo, architect, Binghamton, N. Y.

No. 7. Modern cottage at Nyack, N. Y., recently erected
for the Rev. Edward Mitchell, at a cost of
$2,600 complete. Two perspective elevations
and floor plans. A unique derign for small
cottage. Mr. George F. Morse, architect,
Nyack, N. Y.

No. 8. Moderu suburban villa at Chestnut Hill, Maes.,
erected for Messrs. Merriam, Ishenbeck & Al-
vord. A design well treated in the modern
American style with Colonial detail. Two per-
spective elevations and floor plans. Architect,
Mr. J. H. Morse, Boston, Mass.

No. 9. A residence at Binghamton, N. Y., recently
erected for Miss Q. M. French. Perspective ele-
vation and floor plans. A very attractive de-
sign with excellent elevations,

No. 10. An actress’ home at Chevy Chase, Md., illustrat-
ing the residence of Miss Annie Lewis. Two
perspective elevations and floor plans. Mr.
Louis D. Meline, architect, Chevy Chase, Md.

No. 11. Half page design of the New Rathsapotheke in
Bremen.

No. 12. Pulpit of the Cathedral of Sainte Gudule, Brus-
sels.

No. 13, Miscellaneous Contents : New York as a furni-
ture market.—Advantages of fresh air in apart-
ments.—Exterior plaster for dwellings.—Rules
for making good mortar.—Premature occupa-
tion of new homes; a test for relative humidity
of habitable apartments.—Ventilation of apart-
ments.—Does your faucet leak?—A new record-
ing thermometer, illustrated.—Beautiful work
in wood finishing.—Slate roofs.—Dec-co-re-o,
illustrated.—Berkfeld filter, illustrated.

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 fine engravings, iliustrating the most
interesting examples of Modern Architectural Construc-
tion and allied subjects. All who contemplate building,
or improving homes or structures of any kind, have in
this handsome work an almost endless series of the
latest and best examples from which to make selections,
thus saving time and money.

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 néwadealers. MUNN & CO., PUBLISHERS,

861 Broadway, New York.

American,

Business and Personal.

The charge for imsertion wnder this head is One Dollar a
line for each insertion ; about eight words to a line.
Advertisements must be received at publication office
as early as Thursday morning to appear in the follow-
ing week’s issue.

Marine Iron Works. Chicago. Catalogue free.

“U. 8.” Metal Polish. Indianapolis. Samples free.
Yankee Notions. Waterbury Button Co., Waterb’y, Ct.
Handle & Spoke Mchy. Ober Lathe Co.,Chagrin Falls,0.

Improved Bicycle Machinery of every description.
The Garvin Machine Co., Spring and Varick Sts., N. Y.

Concrete Houses — cheaper than brick, superior to
stone. ‘‘ Ransome,” 757 Monadnock Block, Chicago.

For Business Opportunities in Virginia, address Paul
Scherer, Industrial Agt. N. and W. Ry., Roanoke, Va.

A limited number of high grade motor wagons for
sale. Address Motor Wagon, P. O. Box 773, New York.

The Norwich Line—New York to Worcester, Lowell,
Gardner, Winchendon and Keene, N. H. From Pier 40,
North River, 5:30 P. M., week days only.

Engine is built by the De La Vergne Refrigerating Ma-
chine Company. Foot of East 138th Street, New York.
The best book for electricians and beginners in elec-
tricity is “ Experimental Science,” by Geo. M. Hopkins.
By mail, $4. Munn & Co., publishers, 361 Broadway, N. Y.

A preparation for preventing rust on bright surfaces of
machinery and tools has just been put upon the market
by Messrs. Golding & Company, of Boston, Mass., after
having fully tested its qualities by several years’ use on
their own manufactures. It i18 made in two grades,
heavy for machinery and light for tools, is quickly ap-
plied with a brush or cloth. can be readily removed by
vigorous rubbing with cloth or waste, and benzine or
turpentine will dissolveit. It fills the pores of the metal,
leaving a thin film that is impervious to the salty atmo-
sphere of the sea, snow, acid fumes, or any condition of
dampness in factory or transportation. Made and sold
by Golding & Company, Boston, New York, Phila-
delphia and Chicago.

¢ Send for new and complete catalogue of Scientific

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

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

llegiel'ednt(;:asr to formgr articles or zg;sw?rs shtquld

ve date of paper an or number of question,

Inquiries m?t,l answeret;mﬁ reasonable time should

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

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

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

Scientific American Sugglements referred
to may be had at the office. ce 10 cents each.
Booli:s referred to promptly supplied on receipt of
price. . .
Minerals sent for .examination should be distinctly

marked or labeled.

(7197) W. T. P. asks: 1, Could some

one describe the most effective electro-magnet to give a
lift of 5 inches at a pressure from 50 to 75 pounds? And
state how much electricity it would take to work the
same in volts and amperes. A. The electro-magnet best
suited to your purpose, probably, is the coil and plunger.
The coil would be 15 inches long and the winding would
have 17,000 turns of No. 18 wire. The iron core should
be a bar about 2% inches in diameter and 20 inches long,
in order to get the very long pull you specify. The type
of magnet is described in S. P. Thompson’s * Electro-
magnet,” page 54. and shown in Fig. 30, page55. 2.
And state which is the most productive of magnetism,
volts or amperes ? I have a generator that gives 50 volts
and 814 amperes. Shall I be able to produce enough
magnetism to give me the desired lift? A. The current
forthe above winding is 814 amperes. The ampere turns
give theliftingpower. One ampere going once around
the core constitutes an ampere turn; 60,000 ampere turns
are provided for in the above winding, and there is a sur-
plus of iron in the core as an allowance for safety.

(7198) W. E. B. asks : Will you please
givethe process of laying water-tight cement floor over
boards? A. A board floor for a water-tight cement
cover should be made of very narrow thick stuff, say 2
inches wide and 134 inches thick, on beams close enough
to prevent springing. The upper corner of the flooring
strips should be slightly beveled to allow of the cement
pressing in between the boards to prevent cracking ;
bottom edge of flooring should be laid tight. Portland
cement should be used and laid thick enough to prevent
breaking up by the special use of the floor.

(7199) E. N. M. asks: Will you please
inform me through the Notes and Queries columns of
your paper how to make a selenium cell, such as is used
in electrical experiments? You will find valuable articles
on seleninm cells in SUPPLEMENT, Nos. 248, 264, 270, 271,
281, 283, 676, and 749, which we can supply at 10 cents
each.

(7200) J. E. 8. asks: Can you give me
any information regarding flash boilers ? A. The flash
boiler has been the rubject of engineering experiment
during the past thirty years with no practical result be-
yond a few horse power. On the larger scale the an-
equal heating of the steam-making surfaces has pro-
duced unequal expansion to such an extent as to ruin
every boller tried in a very short time. The Reid boiler
went through several forms, the principal of which was
two cylindrical shells, concentric, vertical, with a space
of 3% of an inch between them, with jets distributing
the water upon the hot surfaces as evenly as possible
with the surplus, if any, falling to the bottom., The fire
box was beneath the boiler, with the heated gases rising
in contact with both inside and outside of the shell.
The Mitchell boiler was a revolving cylinder over the

© 1897 SCIENTIFIC AMERICAN, INC.

The celebrated “ Hornsby-Akroyd” Patent Safety Oil’
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furnace so that its entire surface became an intense heat-
ing surface. The water was fed through a stuffing box
on one of the journals, with a central perforated pipe
that jetted the feed water in all directions, the steam be-
ing taken from the opposite journal with a stuffing box
connection. The only style of flash boiler that has done
any real service is the coiled pipe form with the water
injected at the bottom, which, by its foaming with the
sudden heat, rises through the coil and is all converted
into steam. The coiled pipe boilers have been of many
forms, the most durable of which are made in a single
length of extra strong iron pipe. The most successful
of the pipe boilers are of the kind made by Serpollet, in
Parig, France, and used on steam carriages in the recent
road motor trials. The Serpollet is illustrated and de-
scribed in SCIENTIFIC AMERICAN SUPPLEMENT, Nos.
664 and 732. Ten cents each, mailed.

(7201) J. L. writes: Will you Kkindly
send me a receipt for tempering four ribbed reamer so it
will harden and not curve ? I have tried oil and salt
water and they curve, Ihave given you the drawing so
as to make it as clear as possible. A. Thesketch of our
correspondent represents an ordinary four ribbed reamer

-12 inches long, taper, and of small size. The hardening

of long slender tools is the most dlfficult operation in the
machinist’s hands. We can only advise the necessary
precautions used by those who succeed. The steel should
be annealed a second time before the last cut is made,
by heating slowly in a low fire buried in an iron box or
tnbe of clear ashes or fine sand ; then finished. The
heating for hardening should be done in the same way ag
before, with a little pulverized charcoal mixed with the
ashes or sand. When the box and reamer has been
heated through, to a full cherry red, the reamer should
be carefully drawn out endwise 8o as to prevent the pos-
sibility of bending while hot ; and immediately dipped
vertically in oil, not too quickly. Any variation from
thevertical is liable to warp the tool by cooling one side
faster than theother. In drawing temper care should
also be taken to heat evenly on all sides alike to the
straw color, brown, or light blue, for whatever use the
tool is for. The long delicate reamers of the tool trade
are trued with au emery wheel and guiding machine,

(7202) L. L. 8. asks how to make dry
cells for faradic and galvanic batteries, e. g., as the
chloride of silver dry cell batteries. A. To make the
chloride of silver cell, provide a glass tube about 1 inch
in diameter and 3 inches high. This is closed at the top
by a cork. Through the cork passes a rod of chemically
pure zinc, which may extend to within 3¢ inch of the
bottom of the tube. This is the positive plate. The
negative plate consists of chloride of silver cast around
a silver wire, and wrapped in fine parchment paper. To
prepare the negative plate, melt thechloride of silver in a
porcelain crucible and cast it in a hard carbon mould
upon a silver wire, long enough to extend through the
stopper and attach to the zinc of the next cell in series.
The charging solution is made by dissolving 1 ounce of
pure ammoniac chloride (sal ammoniac) in 1quart of
water. The tight fitting stopper retains the liguid in the
cell. If the cell 18 not overworked, no gas is formed by
it; so that there is usually no need of a vent. The cell is
thus a watertight rather than a dry cell. Dry cells are
made by mixing plaster of Paris, gelatine, or similar sub-
stances with saturated solution of sal ammoniaciu water,
8o that the liquid will not run out of the mass. In this
sense only they are dry. This is packed between and
around the zinc and carbon. Much valuable information
regarding dry cells and a description of many types will
be found in SCIENTIFIC AMERICAN SUPPLEMENT, No.
1001, 10 cents.

(7203) J. M. W. asks for formulas for
aromatic vinegar: A. 1. Henry’s.—Dried leaves of rose-
mary; rue, wormwood, sage, mint and lavender flowers,
each 14 oz.; bruised nutmeg, cloves, angelica root and
camphor, each 3 oz.; alcohol (rectified), 4 0z.; coneen-
trated acetic acid, 16 oz.; macerate the materials for a
day in the spirit; then add the acid and digest for a week
longer at a temperature of 14° or 15 C. Finally, press
out the now aromatized acid and filter it. 2. Concen-
trated acetic acid, 8 oz.; otto of English lavender, 2
drachms; otto of English rosemary, 1 drachm; otto of
cloves, 1 drachm; otto camphor, 1 oz. First dissolve the
bruised camphor in the acetic acid,then add the per-
fumery. after remaining together for a few days, with
occasional agitation, filter. All vinegars are used by
pouring 3 or 4 drachms into an ornamental smelling bot-
tle, previously filled with crystals of sulphate of potash.

NEW BOOKS, ETC.

A PRACTICAL MANUAL OF LINSEED OIL
MANUFACTURE AND TREATMENT.
Varnish manufacture, superior, me:
dium and cheap grades. By John
Bannon. New York and Chicago:
Published by the National Pro-
visioner Publishing Company. 1897.
Pp. 217. Price $10.

Linseed oil is a very essential constituent of a good
paint or varnish, and it is strange that there should be so
little literature on the subject. The present work is by a
man who is thoroughly acquainted with the manufac-
ture of linseed oil and linseed oil varnishes, and possesses
great value on this ground. The subject is treated in
order and the latest methods of manufacturing oil are de-
scribed. Toward the end of the book the manufacture
of varnishes is taken up and a number of tested formulas
are given. This book is an addition to technological
literature of the utmost importance, and all who are in
any way interested directly or indirectly in the manufac-
ture of linseed oil should possess a copy.

Sargent’s ““‘Book of Designs” is the title
of a very beautifully got up and handsomely illustrated
monograph, in quarto form, issued by Sargent & Com-
pany, of New York, makers of artistic hardware and fine
locks with the view of making the public better acquainted
with the elegant designs and fine finish of the goods
produced by the house. The company is one of the old-
est and largest in this line of business, and the great va-
riety and beauty of their several finighes in antique cop-
per, old brass, oxidized silver, etc., of such articles as
escutcheons, door plates and knobs, locks, butts and
hinges, and other household trimmings, are well brought
out in the fine half tones furnished in this “Book of

Designs.” It is sent free to applicants,



SEPTEMBER 4, 1897.]

Sreientific

American,

157

Wdvertisements.

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 mtes are required.

The above are charges per agate line—about eight
words per line. This notice shows the widtb of the llne.
and is set in a% ate type. Engravings may head adver-
tisements at the same rate per agate line, by measure-
ment, a8 the letter press. Advertisements must be
received at Publication Office as early as Thursday
morning to appear in the following week’s issue.

Star
Lathes {omstic

9 and 11-inch Swing.
New and Original Features
Send for Catalogue B.

Seneca Falls Mfg. Company,
695 Water St.,Seneca Falls,N. Y.

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

Foot power
Y Screw...
«.cutting

POWER & FOOT| SHAPERS.PLANERS.DRILLS,
LLATHE S./chine srior outrits TooLs

EBASTIAN LATHE CO. 120 CULVERT ST. CINCINNAT|.0.

HAVE THE LATEST IMPROVEMENTS.
No machine shop cailg]:)e thoroughly up-to-date unless

as the most
modern per-
fected tools.
For instance,
the

ASHLEY PATENT NIPPLE HOLDERS
hold nip})les for cutting either right or left hand threads.
’.l.‘hey hold the sleeve from turning and take the strain
off both the sleeve and shank thread. Made of best
quality cast steel, carefully fitted. Long or short nip-
ples cut with equal fa.cmt B ’l‘he Ashley Holders are
of light weight and compac;

WALWORTH MFG. CO., 20 Oliver St., Boston, Mass.

SAVE % YOUR FUEL

By using our (stove pipe) RADIATOR.
With its 120 Cross Tubes,
ONE stove or furnace does the work of
TWO0. Drop postal for proofs from
prominent men,
TO INTRODUCE OUR RADIATOR,

the first order from each neighborhood
filled at WHOLESALE price, and secures
an agency. Write at once.

ROCHESTER RADIATOR COMPANY,
82 Fvrace St.,, ROCHESTER, N. V.

0%@i‘:##:##vv:vv¢$$¢¢¢¢¢¢¢$$ 4
o NEW HACK SAW FRAMES. ¢
b4 Saw may be instantly at- €
° tached or removed or set ©
3 oo e, el $
:: bandles. (o Cataloque of F;Lie%oog(}:e%}) ola x
gy E. TARRETT £2: Athol, PAS%. S
V- - Y

MACHINERY.

SEND FOR CATAL.OGUE

ROCK DRILLS
AIR COMPRESSORS

SIMPLEST, MOST EFFICIENT and DURABLE.

{RAND DRILL C0.)

Send for Catalogue. 100 Broadway, New York.
BARNES' —=m

UPRIGHT DRILLS

Complete lme. from Light Frice
tion Disk Drill t ck Geared Self-
Feed. Send fcrr New Catalogue.

W. F. & JOHN BARNES CO.
1999 Ruby Street, ROCKFORD, ILL.

THE COBURN PATENT TROLLEY TRACK

) HOUSE DOOR
"HANGERS -~

The first made with adjustable track.
The track can be put up in 30 minutes.
8¥~ Send for Book.

The Coburn Trolley Track Mfg. Co., Holyoke, Mass.

PRATT'S CONE BELT SHIFTER

Simple in construction, easily
applied. Saves TIME to manufac-
turers, TROUBLE to operator, and
WEAR obelts. In ordering give
width of bel
Xor Belts 1 to 2% incheswide, $3.50

“ WL tod © “VLR

&~ Send for catalogue of machinists’ tools
CHANDLER & FARQUHAR,
38 Federal St., BOSTON, MASS,

PORTABLE SINGLE RAIL SURFACE

Ralway. — Details of construction and description of
rolling stock ot a new system of portable railway which
may be laid upon ground that has received mno special
preparation for its reception. With 19 illustrations.
Contained in SCIENTIFIC AMERICAN SUPPLEMENT, No.
1014. Pricel0cents. To be had at this officeand from
all newsdeulers.

Emmono POWDER
OWDER, CRYSTA

Woodworkers' Tools.

Your money back if you
want it. Suppose you should
send us 25 cents for our new
Catalogue of

Woodworkers’ Tools
400 pages, 1800
illustrations, and after re-
ceiving it were not satisfied.
Such a supposition is of course absurd but
if it were the case, we’d return the quarter
and tell you to keep the book.

The Chas. A. Strelinger Co.

Address Box 1%¢, DETROIT, MICH.

PHYSICAL AND SCHOOL APPARATUS
TOEPLER HOLTZ

SELF CHARGING
MACHINE

For S8chool, College or
X Ray work.

8" Circular free.
E. S. RITCHIE & SONS,
Brookline, Mass.

STEAM

A mill for crushing ores.
Equal in efficiency to a
five stamp battery, and at

A boon alike to a_fraction
the prospector of the ex-
and mining

pense.
capitalist. Send for catalogue.
GATES IRON WORKS, De| t C.

650 Elston Ave., chlcago. S. A, “ILL

T PP R T T T R R RN R E R R R R N R RN N

PIERCE 2 ACTUAL H. P.

PRICE, Complete, $135.00.

Made for Gas or Gasoline.

MARINE ENGINES TO4 H. P.

16, 18 and 21 foot Launch Out=

fits complete. _All sizes

Stationary to 25 h. p.

8F Send for Circular of size wanted.
PIERCE ENCINE CO.

17 N. 17th St., Racine, Wis.

MANUFACTURE OF BICYCLES.—A
very compreheunsive article giving the details of con-
struction of every part of these vehicles. With 15 en-
gravings. Contained in SCIENTIFIC AMERICAN SUP-
PLEMENT, No. 908, Price 10 cents. To be had at this
office and from all newsdealers.

POWER? POWER? POWER!

Fifty per cent. increase at no additional expense.

VICTOR VAPOR ENGINE.
LOCAL AGENTS WANTED.
Steam and Vapor Launches
Row and Sail Boats.
Send for catalogue. Specify
one wanted.

THOS. KANE & 00.
64-66 Wabash av., Chicago.

DYNAMOS

80 For Lighting and Plating
- 20 R $ 40

7500

100 llght 125.00
MOTORS

1'1. 25 815- 56 h ., $25;

Storagebatterles and ro 1 er wheels

TRICC
toi bm“ NEA.shhnd Ave., Chicago,

Usin%‘liv atural Gas,
Coal Gas, Producer
Gas, and Gasoline di-
rect from the tank,
1to 40 H. P., actual.
The Springﬂeld =
s Engine Co. 8
21 W. Was hington St.
Springfield, O.

\
ACETYLENE APPARATUS.—ACETY-
lene number of the SCIENTIFIC AMERICAN SUPPLE-
MENT, describing, with fuli illustrations, the most
recent, simple, or home made and commercial aprarums
for gzenerating acetvlene on the large and small scale.
The gas as made for and used by the microscopist and
student; its use in the magic lantern. T'he new French
table lamp making its own acetylene. Contained in
SCIENTIFIC AMERICAN SUPPLEMENT, No. 1057.
Price 10 cents. I'o be had at office.

'OLDS %EHEINE

The Engine that has No
Gears or Levers. !
Simplest Carbu-
reter. Wonderful
econom Had 12
years O: success.

Know the re=
uirements of a
a8 ne.

P. F. Olds & Son Engine Works, Box 418, Lansing, Mich.

JONITOR*MOGUL

= MARINE W!lﬁllls

NO INSPECTION, BOILER.FIRE, HEAT, SMOKE OR ODOR.

MONITOR &% ENGINE AND POWER COMPANY

GRAND RAPIDS. MICH. SEND FOR CATALOGUE.
CREENFIELD

Steam Engine Works.

Established 1874.
Manufacturers of Greenfleld Stap
tionary, Portable and Yacht

ENGINES AND BOILERS.

Also Horizontal, Automatic
and Variable Cut-off Engines.
Bizes from 3 to 73 Horse-Power.
Also Vertical and Horizontaland
Marine Boilers, Steam Pumps
and Adams’ Grate Bars.

W.G. & G. GREENFIELD, ;
East Newark, N.J.

TO INVENTORS.

An experience of nearly fifty years, and the prepara-
tion of more than one hundred thousand applications
for patents at home and abroad, enable us to understand
the laws and practice on both continents, and to possess
unequaled facilities for procuring patents everywhere.
A synopsis of the patent laws of the United States and
all foreign countries may be had on application, and per-
sons 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 extensive facilities for conducting the business.
Address MUNN & CO., office SCIENTIFIC AMERICAN,
361 Broadway, New York.

INDEX OF INVENTIONS

For which Letters Patent of the
United States were Granted

AUGUST 24, 1897,
AND EACH BEARING THAT DATE,

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

Advertising card, C. F. Engstrom..........coeeeues 588,
Advertising vehlc]e,C S. Stafford. . 588,783
Air brake, W. K. Omick........... . 588,913
Air ship, T. M. 588,556
Alarm. See Burglar alarm.

AncChor, D. HOYt...uoveieteerirnsisereosssoccase suns 767
Armature for induction motors, A. L. Cushman.. 588,62
Axle sleeve, vehicle, Westmoreland & Babing-

... 588,759

Bag fastener J.A. 5
Bag fastener, T. J. P. Maus..
Bag fastener. N.F. nghtman
Bag tie, A. Davison....... on0a0
Bandage cutting machine
Barrel head, J. ¥. Adams..
Battery. See Electric batt
Bearing, roller, J. R. Richardson..
Bearings, oil rétainer and distributer for hollow
rolls of roller, Tellefsen & Lockwood

BREERE 2 BEEEEE
B38ERT £ SE858S

Bed attachment, . Ware........... ,
Bell, bicycle, Foiey & Blrch 5 y
Bell, blc cle, W. E. Gard............. 5 .
Belt ap) ymg devrclg, Savage & Wade. 5 3
cycle Blank................. . 588,
cycle, J. H Eickershoff........... .. 588,608
cycle alarm, R. Hartmann et al.. . 585,513
cycle attachment, W. P. Brodbeck ........ 588,551
588,804
588,873
Bicyc! uar 588,922
Bicycle or other vehicle, H Eickersh 588,697
Bicycle shoulder brace, A. Robe ...... . 588,881
Bicycle steering lock, safety, R. W. Smith........ 588,665
Bicycle two-speed drivin, Wg gear. Reilly & Ha.igh 588,657
ower and exhauster, chuster.........ooeeeee 588,735
Boiler. See Water tube boiler.
Boiler water gage, steam, Robinson & Donald.... 588,605
Boots or shoes, agrlmnce for easing, 8. Learoyd 588,703
Bottle, non-refilla lley 586,603
Bottlestopper, D: T. bbb 1L B88)TT5
Bottles, etc., closing piece for, G.'W. Steffens..... 585,784
Box. See Fare box.
588,871
. 588,887
... 588,621
a0 .. 588,930
Buckle, brldle blinder, J. Mealey. 588,590
Bulkhéud doors, means for automatlcally opera.t‘
ing, Dorr & Stuhler . 588,793
Burglar alarm, electrlc, H. M. Dun .. 588,695
Burner. Hydrocarbon burner 011 burner
Butter cutting machine, C. T. Colby . 588,814
Calendar holder, H. Brow .. 588,631
Camera, roll holding, P. K Stern.. .. 588,611
Can, A. W. Livingston.. 588,800
Can’opener, F. Hoyt.. 588,911
Cane and umbrella, com b 588,595
Car bolster, J. W. Cloud.. 588,555
Car brake and fender, emerg: 588,824
Car coupling, Graham & McGee. 588,821
Car draught apparatus, rallway, w. ’I‘hornburgh 588,722
Car fender, M. Dettmar.. . 588,816
Car fender, J. Wick...... 588,847
Car fender, J. K. Young . 588,849
Car, railway, J. L. Finle; y 588,563
Car strap and handhold, F. E. Benton., 588,893
Car tank, P. Brown. . 588,742

Carpet beatmg machme. J. H. Ibel..
Carriage wheel
Cartridge, M. I;
Cartridge shells automatlc
and cupping pa
Carving machine,
Case. See Show case.
Cash register, C. J. Ryber,
Chain couplmg, drive, E.
Chair. See Nursery c air.
Chair, L. Johnson
Cigar bunchmg machme, H. Jerstrum..
Cigarette machine, H. Hilgartner..
Cinder shield, J. F‘ dams
Clasp. See Garment clasp.
Clasp, C. R. Bradley et al..
Clasp, A. W. Evans..
Clay working machi
C. Ingraham..
Cleaner.  See Fiu
Clevis, plow, O. Lade.
Clock, alarm, A. Banna
Clock alarm, J. W. B
Cock 'with driving
liquids, E. Draull
Collating machine, T C. Dexter
Concentrating machine, W. M.
Concentrating machine, S. W.
Condenser, C. O. Lindroth...........
Conveyor.pneumanc, A.P.
Conveyors ad ustmg 'mechanism for feed chutes
for, K. Dodg
Conveyors, automat
Dodge.............
Conveyors, chute for feedin Eg 5
Counting and signaling a,ppnratus B. E. Wate
Coupling. See Car couflingr Chaln coupling.
Crus hing machine, T Sturtevant
Cutter. See Ve, eta.ble cutber
Cyclometer, L. J. BurdicK..........c.o.oiiinniena.n. 588,726
Cyclometer or re, stermg machine, L. J. Burdick 588,727
Digger. See Post hole digger. Potato digger.
Door holder, J. F. Sullivan......... .cc.coovee. ... 588,619
Door structure, storm, T. Van Kannel.....588,620, 583,888
Drapery pin or hook, J. Smith...... 588,886
Drawer, antifriction, I. C. Friesen
Drawers su%; . Kephart...
Drier. See Brick drier.

Drinking fountain, M. Meer

Kgg beater, C. F. Smith. 588,
tester, H. C. Timms . 588,736

Electric battery, W. Mills. 588,5

Electric cutout, N. Marshall...... 588,

Electric lighting system, F. W,
Electric machine, dynamo, L. C. Rice. .
Electrichwick lighting device, H. Van Hoeven-
T 1 5000090000 00000 00000000000a00000
Electrodes of electric accumulators, active ma-
terial for, S. Hammacher........................
Elevator. See Water elevator.
Elevator safety lock, G. W. MacKenzie...
Elevator slipper, M. McNamara......
Engine. See Gas engine. Tracmon en
Engine igniter, explosive, L. Bly.......
Engine igniter, gas. White & Mlddleton
Engraving, W LR BOOGan Gan0000
Envelope, R. Johnston
Envhellop and packing case, mmlmg, J. F. Wll-

. 588,802
Eyeglasses, A. M. Ward. . 588,723
Fan, fly, G. E. Painter. . 588,754
Fare box, J. Quinn....... . 588,778
Fence, wire, C. C. Carter . 588,
Fence, wire, J. C. Perry. . 588,774
Fifth wheel, J. Koeni . 588,64
Fire escape, portable, 5o . 588,889
Fire escape, portable nutomstic, J.H 588,804
Fire kindler. L. H. .;ls,rk . 588,633
Fish bait, artificiai, C.. R. H 588,729
Flower holder,J. K. Saa. o.. . 588,659
Flue cleaner, rotary, L. 588,830

Jon
See Drinking fountain
(Continued on page 158)

Fountain.
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DRAWING N0 DESIG NG

Mechanical k Architecmrll Drawing; Marine,
i ing; Mining;
Pronpecting, Metsl Pattern Cutting; Plumbing;
Railread, Hydraulic
Municipal, 3 l GDURSES & Bridge |
Engineering; Surveying and Mapping; Book- [¥’

Keeping, Shorthand; English Branches; ¢
r ; E Y Design. |
snahe GUARANTEED SUCCESS.

Fees Moderate, Advance or Instaliments.
Circular Free; State subject you wish to study.
International Correspondence Sehools, Box 942, Scranton, Pa.

MICHIGAN COLLEGE OF MINES

A State technical school. Practical work. Special
facilities for men of age and exipenence Elective sys-
eks a year. Non-resident tuition $150 a year.

F‘or Catalogues. address
E. WADSWORTH, President, Houghton, Mich.

‘WASHINGTON, D. C., Bliss Building.

Bliss School of Electricity

The only institution teaching practical electrical engin-
eering exclusively. Laboratory equipment excellent.
Courses open October 1st. Catalogue on application.

|

P for civil service appointments
will soon be held in every State.
More than 6000 appoint-
ments will be made annual-
y! The purpose of the National Cor-
respondence Institute is to prepare
any one by mail to pass any civil
service examination with a high
average, thus assuring early appointment.
Particulars about all Gov‘c posnionl, dates
of examinations, etc., fre
Nstlonl Correspondence rn-mnco (Ine.).
Dept. C. S.2d Nat’l Bk Bldg,Washington,D. C.

|THE IMPROVED GAS ENGINE.

Two_cylinders in one_ casting.
Occupies less space and weighs
less for its power than any engine
made. Can be used wherever pow-
er is required. Either sta-
tionary or marine. No fire.
No heat. No smoke. Noli-
censed engineer required.

§&~ Send forcatalogue.
SINTZ GAS ENGINE CO.,
Grand Rapids,

Mich., U. 8. A.

This beats Wiud steam or Horse
We otler the
WEBSTER ‘2% actual horse power

GAS ENGINE

for 8150, less 10% discount for cash.
Built on mterchunﬁeable plan. Built
of best material ade in lots of 10
theretore we can make the price. Box-
ed for shipment, weight 300 pounds.
Made for Gas or Gasoline,

¥ Write for Specia,l Catalogue.

WEBSTER M’F’'G CO.,
1074 West 15th Street, CHICAGO.

The I.ong-Sou% t-For Found at Last

AN IMPULSE WITH EVERY TURN OF THE CBANK.
The Hicks Compound Cylinder
Gas and Gasoline Engine.

The Engine of the fu-
ture. This engine will
run stea,dlly and reliably

as the best automatic
steam engine, and much
better than the ordiarny
single cylinder. Catalog g

Tee. rontier Iron
Works, 601 ATWATER
ST., DETROIT, MICH.

ACETYLENE GAS AND CARBIDE OF

Calcium.—All about the new illuminant, its qualities,
chemistry, pressure of liquefaction, it probable future,
experiments pertormed with it. A most valuable series
of articies, giving 1n complete formn the particulars of
this subject. Apparatus ror making the gas. Contained
in SCIENTIFIC AMER[CA'\Y SUPPLEMENT, Nos. 998,
1004, 1007. 1012, 1014, 1015, 1016, 10222,
1033’ and 1038, The most recentapparatus of sim.
ple and more elaborate type described and illustrated
in special acetylene Supplement No. 1037. Price 10
cents each. 1'0 be had at this office and from all news-

ALGO VAPOR LAUNCH

Motor controlled from bow. Valve movement, 12 to

1,
16 to 60 ft. d[,%mches Twin Screws a specialty. 1

2, 3, 5,
h. p. No licensed engineer or pllot re-
No dangerous

7,12, 14

%uired Speed and Safety guaranteed.

aphtha or Gasoline used. No drsameenb]e vibration.
en Cents in Stamps for 1897 Catalogue.

Marine Vapor Engine Co., ft. Jersey Av., Jersey City, N.J.

New Supplement
Catalogue!

e e ee

An entirely New Supplement Catalogue is
now ready for distribution ; it includes
all of the papers up to and including
the first half of the year 1897. It is ar-
ranged on a clear and easily understood
plan, and contains 10,010 papers morc
than the former one. It will be sent
free to any address in the world on ap-
plication.

A special edition on heavy paper,
handsomely bound in cloth, has also
been issued. It is supplied at the
nominal cost of 25 cents, and thus ena-
bles the possessor to preserve this val-
uable reference catalogue.

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




Foientific dmerican,

The Inland Printer_2-..

Is the journal par excellence £or printers and all
lovers of fine art in the printed page. Isare-
pository of technical and general information on

HOW TO TASTEFULLY PREPARE

printed matter, illustrations, and everything pertain-
ing to these and allied arts. An artistically designed
cover, by Leyendecker, new each month, and other
choice features throughout. Its price the only cheap
thing about it — $2.00 per year, 20c. per month.

THE INLAND PRINTER CO., 212-214 Monroe St., CHICAGO.

Tools For All Trades

You can’t even think of a Tool that
isn't mentioned in our 1897 Tool Cat-
alogue. Every Metal Worker, every
Eerson interested in Machinery or
lachinery sSupplies, needs it in lns
business. It contains 710 p:
10¢x7% inches, and is_a comp. ete
Tool Encyclopedia. Handsomely
bound in cloth, express paid on re-
cenPt of $1.00. Money paid for book
will be refunded with first order
amounting to $10.00 or over.

MONTGOMERY & CO.

MAKERS AND JOBBERS IN
FINE TOOLS,
105 Fulton Street, New York City.

USE OF HOT AIR IN DRYING.—BY E.

M. Cook. A paper in which the author demonstrates the
greateconomy of the use ot hotair over that of steam for
drying many materials, especially those in lumps, grain,
or powder. With 3 illustrations. Contiained in SCIEN-
TIFIC AMERICAN SUPPLEMENT, Nos. 1022 and 1023.
Price 10 cents each. To be had at this officeand from all
newsdeulers.

MEWE.R.

-
AUTO p,&lli.L.

An indispensable Labor Saver.

‘Will feed, fine or coarse, at any
angle, without pressure or loss of
power. Warranted.

For particulars, prices, ete.,
MEWER TOOL CO.
16 Elm St., Portland. Me.. U. S. A.

A Pleasant Home

is a combination of all that is beautiful and use-
ful. A tistic Hardware selected from * Sare
gent’s Book of Designs’’ is beautiful and
useful as well. If you propose building, a copy
of this book will be sent free upon ap%lreatlon
to Sargent & Co , 37 Chambers St., New,

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 illumination upon electrified surfaces. Con-
tmned in SCIENTIFIC AMERICAN SUPPLEMENT, No.
1016. Price 10 cents. T'0 be had at this office and from
all newsdenlers.

AMERICAN UNDERWRITER <&
WATER RELIEF VALVE.

For use on Pumps—either
Steam, Rotary or Plunger.

AMERICAN CYLINDER
RELIEF VALVES.
8 Send for Catalogue A.
AMERICAN STEAM GAUGE 00.9
34, 36 & 38 Chardon St., Boston, Mass.

DROP FORGINGS

WYMAN:GORDON
WORCESTER MASS.

28 BRADLEY STREET.

THE TIN PLATE INDUSTRY IN THE
Onited States.—\n |nterestmg paper. showing the ex-
traordinary development of the tin plate industry in
this country, and the serious competition into which it
is now entering with the British industry. With 18 illus-
trations. Contained in SCIENTIFIC AMERICAN SUPPLE-
MENT, Nos. 1019, 1020, 1021, 1022 and 1023,
Price 10 cents each, or 50 cents for the series. To be had
at this office and trom all newsdealers.

Pipe Threading Machmes

of Highest Merit.
COMBINATION BENCH
and PIPE VISES.

Catalogue containing inter-
esting information free.

Bignall & Keeler Mfg. Co.,
Box S., Edwardsville, Ill.

GHUGKS

WESTCOTT'S. |3
Strongest <
Great- RJ

Dural
ity, Cheap wnd Accurate.

‘Westcott Chnck Co. Onelda, N. Y., U, 8. A.
Ask for catal French, Spanish or German.
FIRST PRIZE AT (‘OLUMBHN E‘.XPOBITION, 1893.

I PRINT|
MYy

Make money print-
ngfor others. Our
$18 Press prints a
newspaper. Type
setting easy, printed
rules Send stamp

catalogue, press-
circu- es " and. sapplios, Lo

) Cards,
lars, with $5 [the factory,

Press and save| KELSEY & CO.
money. Meriden, Conn.

MODERN PHOTOGRAVURE METH-

ods.—By Horace Wilmer. Aninterestingdescription of
the process of makingéahmozravure plates for illustra-
tivns. Contained in_SCIENTIFIC AMERICAN SUPPLE-
MENT, No. 10077, Price 10 cents. To be had at this
oftice and from :ull newsdeulers.

s

EH NICKEL

Sa AND

EF ] Electro-Plating

28 Apparatus and Naterial.

% THE

P Yanson & VanWinkle

N Co.,

PE Newark, N. J.

g: 12 ::‘l;esr-ty 8t., Ns Y.
S Chicas. °*

Fruit cleaner, A
Furnace. See Heatmg furnace.
Furnace, W. Brothers
Fuse, shell, Hale & Reavil..
Gage. See Boiler water
Gam e apparatus, parlor,

Garment clasp, J. Stern

Gas engine, C. Quast..

Gas generating apparatul,
en

cy
Gas meter, R. H. Buckingham.
Gate, B. P. Rice.
Gear teeth, ma
1 5a0000

Gearing,

Gearing,
Gin feed
Glass blower’s mould,

s})rocket and cham, G. E

Glass, making plate, C. C. Hartung..

(lass press, R. G. Hemingray
(:roltljs Ml:d silver ores, apparatus
ecl

A. Chambers.........

%VgL. Bass

Garden tool, combination, E. O. Simmons.

et 00
E. Humphreys..
or roller compresses, C. L. Bessonette

[SEPTEMBER 4, 1897.

BO000000R0B000000 588,854

for treatmg, B.

(xraders, gravel colter attachment for road W

L. Caverley

Grain feeder and conveyer, B. S. Consta

Grinding machine, A. Espinasse.
Grinding machme ball, ch

Grooming and C“Ppmg rrnchlnes, bala;

for power, C.
Hame, sheet metal C. F.

Granger
armonica, mouth, J. Hohner.
arvester, L. Hammer. 5
arvester, E. A. Peck....

sofanfasfas

eadlight, locomotive, G. B. Ralt
eating apparatus, B. Price..
eating furnace, Laughlin &
eeling machine. J Pope
Hinge, T. J. Goodwin......
Hinge, E. C Hoffman.
rlmsge for water closet seats an
{E N BB an0annnodao0e00 0000000000
Hinge, strap, J. H. Lawrence

Hoisting device Hammer..
Horseshoe roughmg attachment,

Hose reel, garden, J. P. Casselm
Hub attaehmg dev1ce, S. J.
Humidifying apparatus, O.

Mock (reissue). .
Handle for tools and bicycle handle bars, K. H

arvester, potato, H. R. Kuersten..
at trimming fastener, G. Barnum

Hoisting and tnpguﬁ apparatus, W. S. Reese..

Horseshoe, rubber tread, H. Schmid.
man.
Harry.. .
Hoffmann.
Hydrocarbon burner, G. C. Roberts
Incandescent lighting substance, W.

éé&%
§

%388

s

83232

; z-zéé_zeé

3
g

d covers, C. F

W J. Maier..

Indicator. See Liquid indicator. Order ind
tor. Speedindicater. Station indicator.
Injector, I. Friedmann...........oceeee cniincnnnnses 588,676
Insect extermmatmz machine, G. J. Moeller, Jr. 588,752
Iron_or_steel, apparatus for pouring molten G.
10 ¥ = SN o6 BB0A00E0BANEE0ea0n080a0a6000000 588.549

Jack. See Iifting jack.

Joint. See Rail joint. Railway rail joint.

Keg register, electrical, W. Kraft
Key and door fastener, C. E.Smit
Kiln, Schlimp & Honzik.
Kinetoscope, Steward & Krost.
Knee protector, A. Herbelin..
Knitting machine needle dlal

Knitting machine stop motion, crrcular Whne &

Sullivan.
Knitting ‘machine ‘e

wire support for, hite & Sull
Knob spindle fastener, A. O. Wymn
Lamp, bicycle, W.S. Hamm..
Lamp burner, L. J. Atwood....
Lamp, electric arc, B. F. Greene
Lamp, electric are, T. Spe

Last, Ml]ls & Mundell
Jastmg machine, E.
Latch, H. Frohlich
Jath, metal, D. B. Hilt
Lathe, ball turnmg, D. Roche.
Latrine, automatic ﬁushmg, I
Lawn sprinkler, E. A. White.

- Lead from lead ore, making lithar,
JR.Rank. ...

,P. G
Leather cutting tool, G
Lever, controlling, A. L Parsons.
Lifting jack, F. P. Johnson........
Linotype distributing tool, W. Lyon.
Liquid indicator, aut,omatic, F. A.
Lock. See Time lock.
Lock, A. Fairhurst...
Lock 8. C. Honghwn
Log rollmg and turning machine,
Log turner, G. elto .
Loom picker stick bearing, H
Loom shuttle, A. Wood.... ......
Lubncatmﬁ journ als un

£ Emery..
Lubricator, H. Glanz..

Manganate and producmg same, K. B.
Hinrichs

Meat cutting machine, C. W.
Meter. See Gas meter.
Meter,F. Lambert..................
Meters, mechanism for operating
vices of, F. Lambert............
Mlcroseope attachment, E. Baus
Mill. See Sawmill. Stamp mill.

Mould. See Glass blower’s mould.

Monkey wrench, Harvey & Archer.................

Motor.  See Wave motor.
Motor worked by hydrocarbon or

. Wordsworth et al
Nail puller E. C. Fowler
Necktie fastener, A. B. Joi

Needle and needle ﬂllmg machine, G. W. Ray-

mond
Nursery cl:mlr, E. R. Sleeper..
Nut lock, H. Schweitzer...
01l burner, T. R. Browne..........
Order indicator, W. H. Reynolds

JC

Ore and makmg same, c“omposmon for massing
€pu

or, fine iron, i
'gan, ree )
Oven, M l\g

Overshoe, D. J Fry
Oxygen and making
B. Stuart.

lekmn, steam, P. F. Leary..
Padlock, L. H. Pennepacker...
Paper ba, machine, Salmon...
Paper folding mach es, header

T. C. Dexte 5 oo

. J
Pen, fountain, W. W, Stewart..
Pencil, G. H. Knight.............
Perfumel, makmg, M. Eke:

nberg. .
Photographrc background carrier, L. C. Over:

eck
Photogrnphic films, method of and apparatus for

making, Blair & Waterman,
Piano damper action, grand, A. N

Pin. See Drapery pin. Safety pin.

Pin, H. C. C
Pipe wrench, P. W. Lownes.
Pipes, cigar Holders and crga

ment for, J. J. Lynch..
Plow, beddmg E. C. Atkin
Plow harrow attachment, V

onkle

ayn
Post hole digger, H. L. T. Overbey .
Potlato digger and plow, convertible, D. Y. Hal-

‘amp suppa‘t, mcandescent electric,

sch
Windmill.
Mirror attachment for theater chairs, S. Walker

h.

ddish:
7

lVﬂ.l‘l

.. 588,762
1an. 588,67

)

5

=
=
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Morse

registering de-

588,024
588,689

588,845
588,906

other gases, C.

ickel..

............................................... ,826
Power, electrical transmission of, E. Lanhoffer... 588,831
Power, mechanism for transmitting motive, C. T.

Wordsworth et al........cccovvviiniiiiniiniennnnes 588,625
Press. See Glass press. Seal press.
Printing device, Bentley & Schiek.................. 588,853
Printing press delivery device, S. G. Goss.. .. 588,
Printing press gupper, ob, E. Campbell . 588,895
Prison cell, vault, eterhnnsl Rothmann.. 588,
puller. See Nail pu
Pulley, exxanslble, Dana
Pum 586,918
Puzzle, E. Nelson 588,705
Puzzle, L. G. Wa.rne 588,688
Radiator, oil, H. Ru 588,780
Rail bond, electric, W. B. Cleveland. 588,791
Rail joint, E. Norton............... . 588,596
Railway crossing, C. E. Baker . 588,789
Railway crossing, A. H. Tyler.. .. 688,731
Railway rail joint, A. W. hompson. 588,807
Railway rails, elect,rlc connection between, F.

VLTS S E e e 588,771
Railway switch, C. F. Kress, Jr. . 584,581
Razor guard, H. T. Fisher .. 588,664
Real:-ing machine, M Alexa.ndrescu 588,850

ee Hose reel.

Refrigerator, E. SACK.........cccccenvvenenannns eeee... 588,781

(Continued on page 159)
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COAL MINING and

8" Send for late Catalogue *‘C.”

BELTING of Various Styles, ELEVATORS, CONVEYORS,

HANDLING MACHINERY.

The JEFFREY MANUFACTURING CO,, COLUMBUS, O.

Branches: CHICAGO—NEW YORK.

Phonographs, Graphopbones,
Projectoscopes, Rinetoscopes,

RECORDS, FILMS, ETC.

& 36 page illustrated catalogue sent free on receipt
of 2-cent stamp.

The Edison Phonograph Co.,427 Vine St.,Cincinnati,0.

- M c\" N‘STS

St

BALTIMORE,MD. _Z,
MANUFACTURERS AND DESIGNERS OF ALL KINDS

HEAVY MACHINERY,

REQUIRING FlRSTClASSWORKMANSHIP AND MATERIALS.
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c \0‘\‘ T\NN“ 6
c

Pak 4

POOLE- LEFFEL TURBINE
c,,?WATERWHEELS 'S

CROOKES TUBES AND ROENTGEN’S
Photography.—The new photography as performed b,
the use of Crookes tubes as a source of excitation. A
about Crookes tube: SCIENTIFIC AMERICAN SUPPLE-
MENT, Nos. 181, 189, 238 244, 7‘) 2, 793,
305,950, 1050, 1054° 16 056, 1057, als
SCIENTIFIC AMERICAN, Nos. 7 and 14 Vol. 74
hese profusely illustrated SUPPLEMENTS contain a
most exhaustive series of articles on Crookes tubes and
the experiments performed with them. Among them
will be found Prof. Crookes’ early lectures, detailin, &z
very fully the experiments which so excited the worl
and which are now again exciting attention in connec-

tion with Roentgen’s photo?-aphy Price 10 cents each.
To be had at this office and from all newsdealers.

A New Adjustable
VAUUM TUBE.

Automatic control
of the Vacuum
Positive. Write for
&aniculars to SWETT & LEWIS 00 Manut’rs of

Ray Supplies, 11 Bromﬁeld St., 0ston, Mass.

WATER MOTO

GAS ENGINES & VENTILATING FANS

The best Motor in the world tor driving ali kinds of
light machinery, noiseless, neat, compact; invaluable
for blowing church organs, running printing presses,
coffee mills, ventilatlng fans, ice cream freezers, meat
choppers, etc. In use the world over, and recommended
by water companies everywhere. Address for circular,
Backus Water Motor Co. Newark. N.J,, U.8.A,

STEREOPTICONS, MAGIG LANTERNS

and all accessories for
School and Church En-
tertainments and adult
and juvenile
amusement and
instruction.
Microscopic in-
struments for
physicians and

all professional

7 se?' ustrar
or jree ustra -
e ioie T INSTITUTE"
CHAS. BESELER, Established 1882, Patentee and
Manufacturer, 216 Centre Street, New York, N. ¥

0
A

10 HLOX AN *U01)
fo puvog 2}

WE ARE RELIABLE MAKERS OF HIGH GRADE

SRICOPHCONS ana
Magic Canterns

. ~ arranged for electric light
lime and oil light and accessories. All ozur in-

struments, etc, are fuaranteed erfect before
leavmz our factory. Write to PETERS, MANT
[o[1 8 Chas. Beseler),

(many years with the late M
125 and i2y'7 Worth Street, l\{ew York City.

THE NEW BRISTOL COUNTER

>

Registers an accurate account of work done on print-

ing presses, grain tallies, weighing, lnea.surlng and
other automatic machines. Counts u 1,000 000 and
repeats automatically. Simple, accura e, durable. Spe-
cial counters to order. € or circular,

J. ROOT, Bristel, Conn, U. S. A.

IMPROVED WASHBURNE’S PATENT
CUFF HOLDER ~ anD _ DRAWERS SUPPORTER.
A Cuff Holder that holds ///;

the cuff just whereyou want
it. No button holes needed.
No tearing of shirt or cuff.
Drawers supporters that
are easily adjusted or taken
Hold tight, hurt noth-
lng snd save annoyance.
ample of either of the °
above, b{ mail, for 10 cents
. catalogue fre
American Rlng Co.. Dept S. A Waterbury, Ct.

Ny Make Rubber Stamps ?

Not

Our “New York’ Rubber Stamp Vulcanizers received
the only medal awarded any ancan izer, World’s Fair,
Chicago. Simple process. rofits. Circulars free.

BARTON MFG. CO., 338 Broa way, New York, U.

93u USE GRINDSTUNES?

[f 80, we can suppiy you. Al sizes
mounted and unmounted, always
kept in stock. Remember, we make a
cfecla.ltyof selecnlng stones forall spe-
al purposes. §¥ Ask for catalogue.

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

“ ' P " OT l s Easy ma)l course forlnvestigators,

turers, and Heal-
ers. Valuable mformatlon md ) lnstrated booklet on re-
quest. Prof. Anderson, 8.A. 97, Masonic Temple,Chicago

——

AMERICAN, INC.

THE CHICAGO DRAINAGE CANAL.—

Description of a great engineering work undertaken to
w;event. the contamination of the city’s water supply.
ith 6 illustrations. Contained in SCIENTIFIC AMERI-
CAN SUPPLEMENT, No. 10177. Price D cents. 10 be
had at this office and from all newsdealers.

1] ”
NO MORE POlSON IN THE BOWL
excuse for smoking
The “Mnllinckrodt” Pm:enl: Nu,o ne Absorb-
ent and Ventilated 'l‘olm.cc Pip
will render smokln a
healthy enjoyment. Try
it and you will become
convinced. See notlce.
ScI. AM.of A

Manufactured only by
The Harvey Iar nlatls Co., Station E, Philadelphia, Pa.

75 Canal Street New York.
=F 1uu,strated Circulars “ S. A

[T —J
= o]

" mailed on application.

Y N,
MODEL WORK

We are prepared to assist the trade and inventors in
solving mechanical problems, also manufac-
turing models and stock.
CENTURY MACHINE CO., 5676 W. Broadway, New York

Complete outfit of modern machinery and tools.

IT COSTS NOTHINQ TO TRY!
11 steam users can saye time

money and trouble with the

simplest, safest and most

satlsfactoriluaﬁqin exist-

A ence—the
TRAP
Guara.nbeed never to
wear out. Lookat the
cut and see how ijt’s
done! Pay me what
Yyou save in coal for
one year and I'll furnish the trap free. See illus.
notice Sci. Am. July 31, 1897. Sole Amerncan
e B Hatnos, & 136 8. 4th Bes Phila., Pa.

MANUFACTURE OF STARCH FROM

Maize.—By J. kriegner. Kull details of the process.
With one illustration. Contained in SCIENTIFIC AMER-
ICAN SUPPLEMENT, No.101:2. Price 1C cents. I'o be
bhad at this office and from all newsdeulers.

_Watchman’s Improved Time Detector

H’:wwh 12 or 24 Keys, with
, Safety Lock attach-
ment. Patented

1875-6-7. My inven-

tions, and will sue

all concernsselling

according to D
cision of Circuit
Court of U. 8. for
S.D.of N. Y.

Send for circulars to
B. IMHAUSER. :m Broadway, New York.. P. O. Box 2875.

EDCE TOOLS-o~

are often nearly ruined b{ using a grind-
stone not adapted to the work. Our
quarries produce a large variety of grits
sulmole or grinding any tool.

M y we send Yyou owrCataloque
chthil give you some imformation ?

RAFTON STONE COMPANY.

No. 80 River Street, Gr

on, Ohio

Headquarters for
DUMPINGC

|-|ons£ (arts.

" ‘Wide and narrow tires.

Low rates of freight from
our works—1'atamy, ’a.—
to all points.

HOBSON & CO.
No. 4 Stone St., New York.

perimental Science

By GEO. M. HOPKINS.
17th Edition Revised and Enlarged.

840 pages, 782 fine cuts, substantially and
beautifully bound. Price in cloth, by mail,
$4. Half morocco, 85.

This splendid work is up to the times.
It gives young and old something worthy of
thought. It has influenced thousands of
men in the choice of a career. It will give
anyone, young or old. information that will
enable him to comprehend the great im-
provements of the day. It furnishes sug-
gestions for hours of instructive recreation.

Send for illustrated circular and
complete table of contents. . . .

MUNN & CO., Publishers,

Office of the . . .
SCIENTIFIC AMERICAN,

361 BROADWAY, NEW YORK.
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Scientific

American,

Nearly Ready.

MAGIC

Stage lllusions and Scientific Diversions
Including Trick Photography.

COMPILED AND EDITED BY
ALBERT A. HOPKINS.
WITH AN INTRODUCTION BY
HENRY RIDGELY EVANS.

QOver 500 pages. Over k00 illustrations.

This is a new and unique work on magic art. It con-
tains exposés of the sleight-of-hand feats and
illugions of the most famous conjurors of modern
times. It is profusely illustrated with over 400
engravings. The subjects treated include interest-
ing Biographies of Celebrated Conjurors, the Mys-
teries of Modern Magic, A t Magic, Sci in
the Theater, Automara, Curious Toys, and Photo-
graphic Diversions. The very latest developments
in each line wiil be given. Thus, under photography
the projection of moving pictures is taken up for
the first time in book form.

An illustrated circular of this work-is now ready, and
will be mailed on request to any part of the world.

The book will be sent, postpaid, on receipt of BL50.

MUNN & CO., PuBLISHERS,
361 BROADWAY, NEW YORK CITY.

— WOODEN TANKS.

For Railroads, Mills and Manufactories.
Builders of Steel Towers and Tanks.
La. Red Cypress Wood ’[‘anks a specialty.

W. E, CALDWELL CO.,
21% E. Main Street. Louisville. Ky.

ELECTRO MOTOR, SIMPLE, HOW TO
make.—By G. M. Hopkins. Description ofa. small elec-
tro motor devised and constructed with a view to assist-
ing amateurs to make a motor which might be driven
with advantage by a current derived from a battery, and
which would bave sufficient power to operate a foot
lathe or any machiue requiring not over one man pow-
er. fv Tes. ntained in SCIENTI¥IC AMER-
ICAN SUPPLEMENT No. 641. Prjce 10 cents. To be
had at this office and from ail newsdealers.

SO SIMPLE A CHILD CAN USE THEM
SUNART

MAGAZINE CAMERA.
Folding Cameras.
All sizes, ranging in price from
$5to $100. Sunart Junior, 3§ x
31¢ picture, $5.
§¥ Send 2 cent stamp for
Tllustrated Catalogue.

SUNART PHOTO CO.
ROCHESTER, N. Y.

5 AQUEDUCT STREET,

DRY BATTERIES.—A PAPER BY L. K.
Bohm, tream of open circuit batteries, historical dry
batteries, ern dry batteries, Hellesen’s battery
Bryan’s ba.tter Koller’s battery, and tne efficienc,

dry cells. With'three illustrations. Contained in cx-
ENTIFIC AMERICAN SUPPLEMENT, No. 1001, Price
10 cents. T1'0 be had at this office and from all news-

dealers.
ELECTRIC STOVE.

‘\ Enameled slate base. Hot
in two minutes. ency
cooking_or heating—s. (Ways
ready. Price $

Complete, res.dy for use, with
cord and plug, Give make of
lamp socket and voltage.

AMERICAN ELECTRIO HEATING CORPORATION,

BRANCH OFFICES GENERAL OFFICE :
Havemeyer Bldg., New York. Sears Building,

Monadnock Bldg., Chicago. BOSTON

2 Drying Machines

for Grain, Sand, Clays, Fertilizers, Phos-

ghates, Green Coffee, Wet Feeds, Salt,
ugar, Chemicals. ete. Years in opera-

tion. Send for 6th illustrated ca

S. E. WORRELL, Hnnnib

, Mo.

Twelfth Edition Now Ready.

THE SCIENTIFIC AMERICAN
CYCLOPEDIA oOF

Receipts, Notes and Queries

12,500 RECEIPTS. 708 PAGES.
Price,$6.00 In Cloth; $6.00 In SIleep. $6.60 In Half

Morocco, Postpald.
TH I8 great

work has now
been on the mar-
ket for nearly
six years, and
thedemand forit
has been so great
that tweive edi-
tions have been
called for.

It is entirely
distinct from the
ordinary receipt

in being
thoroughly up
to date.

The work may
be regarded as
the product of
the studies and
practical ex-
perience of the
ablest chemists
and workers in | N 7
all parts of the
world: the information given being of the highest
value, arranced and condensed in concise orm,
convenient for ready use. Almost every mqmry
that can be. thought of, relating to formu'se used
in the various ma.nut‘acturmg industries, will here
be found anewered.

Those who are en%n.ged in almost any branch
of industry will find in this book much that
is of F'actical value in their respective call-
ings. Those who are in search of independent
buriness or em Ployment., relating to the home
manufacture of salable articles, will find in it
hundreds of most excellent suggestions.

6 Send for descriptive circular.

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

Heoy
-Scraper, road, T. R. McKnight

Refrigerator, cleanable, Smith & Atherton
Keg register.

Register. See Cash rezister
Register foot rest, C. M. Dechant
Regulator. See Windmill regulator.
g e fastener, W. T. Gillen.. 0

Safety pin, J. L. Phillips.
Sand band, J. L. Freasier.
Sash cord fastener, E, W. Phrll\ps ‘.
Saw mill, band, G. M. Pelto

Scale beam, computing, W R Dunn..
Scale, spring balance computing, G. B. & F

Serubbing and mopplrig machme, J.
Seal, bottle, Heath &
press, portable. T. J. Pa.rkmson

Sewing machine attachment, J. H. Gaskins..

Sewing machine table or cabinet, T
Shade holder, M. D. Greengard. .
Shade roller support, A. ¥. Wahl

Shafts, means for supporting rotatmg,

Darlington
Ship ﬁlean ng device, electrically op
mas

qhoe J. E. Kennedy

Shoe linings, machine for marking, L T. Adams..

Show case, plate glass, A. Moorman..
Sickle, J. C. H. Vaught........

Sifter, ash, A. Haenichen..
Slate sprinkler, L. F. Polley ......
Soldering machine, can, N. M. B
Sole, shoe, J. E. Kenned:

Speed indicator, W. S. Scal
Spinning ring, G. O. Draper

er plumb and level attachment E

Spacing mechanism, Lewrs & Ramsden.

Ledwon..

Kundtz. .

erated. E. T N

Sprinkler. See Lawn sprink ler S

Stacker, straw, W. A. Hinkl e.

Stamp mil . M. Ross

St.arcnplng aB arat.us for tickets, date and time, C.

Station indicatogl Polhamus & Myers

Station indicator for tramway or other cars, anz-

schmidt & Le
Stock guard, J. M.

Stone dressmg machme, D. W. Darling
Stool folding and extensible piano, J w. Stan-

Swnch See Rallway switch,

Sirup, manufacturmg beet root, F. H. Werner..

Tablet, sleeve, F'. A. Carlson.........
Tank. See Watering tank.

'l‘awing or tanning hides or skins, W. M. Norris..
Thermometer, clinical, J. J. Hicks...
Thrasher and separator, combined, F. E. Manll

Threshold, C. Baumn

Tie. See Ba

Time lock, 1.

Tire, W. B. Gr orﬁ

Tire, bicycle, C. a.ile

Tire, epicycular, W. N. M urdoc.

Tire inflater in cycle framework H
Tire, pneumatic, W. I. Dreisbach. .
Tire, pneumatic, H. J. La Force
Tire, pneumatic. A. Straus.......
Tire, vehicle wheel, J. M Farmer
Toe blank, box, I. . Fish
Tongue bar sup orting clamp, J. H.
Tool, J. M. R. off.

un or catapult, A.

ra.c brake, J. . Elwood..

Track cleanmg devrce‘ rotary, , 711
Traction engine, C. Quast...... ,817
Tripod, F. A. Brownell..... ,002
’l‘rolley and railway, suspension, A. Huber.. , 714
Trolley wire hanger, G. Johnson ...... 923
Truck bolster, Pries & Casey 177

Truck, car, J. C. Barber.

T'ruck frame, railway car'l‘ G. R Joughms

Trunk. wardrobe, E. M.
Truss, S. Idé
Tube or hose, H. F. Watson......
Tug attachment, hame, J. Mealey.
Typewriting machme, F‘. A. Heiss.
Typewriting machine, S. Shirk,
Umbrella or parasol, i“
Valve, check, H. Rehmch
Valve gear, puminng engin
Valves electrica

eta'ble cutter, J
V icl e spring, Blum & Anderson
Velocipede driving %va.r, Macmahon
Voting machine, G.
Wagon brake, C. Garver
Wagon, dumpmg, W. Rodenhausen.

machine, H. B. Roach

Wnter evator, pneumatic J. Haas
Water tube boller, Sellers etal..
Watering tank, C. E. Irwin..
‘Wav e motor, T, Hardmg op
Weight indicating device, D.
Wheel. See Carr age wheel.
Wind!
Windmill’ reg
Window, sliding n.ndswmgmgz,
Wine gasifying apgaratus, C. Am
‘Wire stretcher, J kS. ..
Wire stretcher, Z. F. Howard..

' K. Sim
Fifth

Wiring thIel edges of covers, etc., mechanism for,

Wood bendm
Wrapper for fruits or vegetables, C.

Wrench. See Monkey wrench. P1 e

Toothplek maklng mnchmgi Lamb & Bales.

indlcator for, W. J Ric
ote.

onds.
wheel.

K. Faerber et al.

machine, Burgett & Brown... ..

...588,648, 588,649
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M. Brown

wrench.
Writer’s cramp, device for preventmg, Emfeldt

i3 R B 66000000060000000000000

Basket, J. O. Neel

Bicycle crank hanger, W. I. Grubb

Bicycle saddle seat, H. A, C

Bracket, crank bearmg, C. W Da.ke

Carpet, J. Merr,

Coin a.ctuateltll whee
124

Guitar body,J. S. B
Guitar body, E. F.
Hat support, H. G. Cozzino
Ice shave, Foster & Colem:m
Mandolin body, E. F. Howe..
Nail puller fu crum shoe, C. A
Name plate and card holder, J. J
Plate or n,nalogous article, L.
Rivet, W. C. B:

hristy B

. S. Ipsen.

ard..
cker.

Sash fastener lever, G. M. Hubbard 21,5712
Soap coke or bar, W. G. Webb..... .. 21,556
Stay cover, dress, C. Slsson 21,957
Tack or nail, F. A. Bogar 21,570
Toy safe, C.'A. Bailey...... 27,566
Toy savings bank, P. Adam: 21,565
Wrenches, movable jaw for, 21,675
TRADE MARKS,

Beer, J. & P. Baltz Brewing Company...... 30,511 to 30,513

eer, dark lager, Weisbrod & Hess8.................. ,514

sodium oxid, impure and pure or
berg, List & Compan
Buttons.pearl A. Fre
Canned fruits, W. B. Dudl
Canned zoods, certain named

Compan:
Coffee, cereal 'C
Drink of &

e Comp:
ecial preparaﬁon. cerenl warm,

ic sulfinid or benzoic sulfinid combined with
refined, Fahl-

Home Granula.Company..
Flour, firm of G. T. Evans
Forks, hoes, shoyels and rakes, agricultural and
other, Otsegd Fork Mills Company . 30,526
Gelatin, GTOUL & GTOUL. ... ..oe.eerencerononsons ,519
Gum, cflewmg, Wetmore & Pride Manufacturing 20510
Hooks and eyes buttons, glns, buckles and simi-
lar garment fasteners, Sweet Brothers.......... 30,509
Leather and imitation leather upholstering goods
and fringe, M. Rosenfeld & omp ny ,506
Lemon juice, preserved, J. 30,515
Linens and cotton goods‘ Sollngen & Com pan ,505
Pipe cleaners, mechanical, J. Craig, Jr........ . 30,52

A

printed copy of the specification and drawing of

any patent in the foregoing list, or any patent in print

18sued since 1863, will be furnished
10 cents. In ordering
of the patent desired,
Broadway, New York.

Canadian patents may now be

from this office for

lease state the name and number
and remit to Munn & Co., 361
Sp ial rates will be

a large numberof copies are desired at one time.

ven where

obtained by the in-

ventors for anfdof the inventions named in the fore-

oing list prov ed they are simp]e,
£ col cﬁo he cost will be a 1
instro nddress Munn

York. Other forelgn patents may also be

at a cost of $40 each.
ittle more. -For foll

Broadway, New
ohtnhn’-i

PRICE
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MURRAY"

Our New Catalogue contains 260

PRICE

$2985/ :

) pages of bargains. Single Bug‘?y
INULGYSE IR Harness $3.90; Double Buggy Harness $12.76; Road Wagons

$19.95; Top Bu

gles $29
Sumys, Sprlng &

5; Road Carts $8.90; Phaetons,
agons, Dellvery Wagons, Milk Wagons, Farm

Wagons & everylhlng on wheels at prices never before heard of,
If ¢

send for free ca.talomw
DIRECT TO THE CO

§” WILBER HMURRAY MFG C0
CINCINNATI, OHIO. U.S.

PRICE

MURRAY PHAETON

0..

73

A Z e
MURRAY HARNESS

CAUSE OF LUMINOSITY IN THE

Fiames of the Hydrocarbon Guses.—By Prof. Vivian B.
Lewes. An important paper in which the author en-
deavors to show that the luminosity of hydrocarbon
flames ig due to the localization of the beat of formation
of acetylene in the carbonand hydrogen produced by its
decomposition, and the cause of such localization. Con-
tained in SCIENTIFIC AMERICAN SUPPLEMENT. Nos.
1012 and 1013. Price 10 cents each. To be had at
this office and frum all newsdealers.

Buy Telephones§ g

THAT ARE GOOD--NOT ‘‘ CHEAP THINGS.”’
The difference in cost is little. We guarantee
our apparatus and guarantee our customers
against loss by patent suits. Our guaran

tee and instruments are both g
WESTERN TELEPHONE CONSTRUCTION co.
250-264 South Clinton St., Chicago.
Largest Manufactuwrers o f Telephones
mlumvelu in the United Stai

THE CARBIDES AND ACETYLENE

Commercially Considered.—By T. I.. Willson and J. J.
Suckert, Ph.D. A consideration of the carbides and
acetylene from a commercial point of view, preceded by
a brief history of these compounds, the methods ot
their formation, and their chemical and physical prop-
erties. With 10'illustrations. Contained in SCIENTIFIC
AMERICAN SUPPLEMENT, Nos. 1018 and 1016. Price
10 cents each. To be had at this office and from all
newsdealers.

LAR
DRIVING LAMP.

IT is the only pexfect one.
IT will not blow or jar out.
IT gives a clear, white light.
IT 1s llke an engine head-

T tgrows t,hel ht straight
ahead trom 200 to 30 1¢.
IT burns kerosene

for book’ (free).

R. E. DIETZ CO., 60 Laight Street, New York.
Mention this paper and get special discount.
‘WQ®/W—ESTABLISHED 1840.

of all kinds designed and

WORK- IO fected. Secrecy guaranteea. 5

ING Seyl, 181 Madison 8t., Chicago.
THE COPYING PAD.-HOW TO MAKEL

and how to use; with an engraving. Practical directions

how to regare the gelatine pad and also the aniline ink

by whicl e copies are made, how to a.Pply the written

iétter to the pad, how to take off cop

Contained in SCIENTIFIC AMERICAN SUPPLEMENT, No.
43N, Price 10 cents. For sale at this office and by all

newsdealers in all parts of the country.

Electrical
Novelties

Hand Power Dynamo, - - $6.60
Water Motor Dynamo, - - 8.00
Electric Railways, $3.560and 6.50

8§ Stamp for catalogue
of othl:er fnovelties{m

THE CARLISLE & FINCH CO.
Sixth Street, Cincinnati, Ohio

BRASS BAND

Instruments, Drums, Uniforms, uip-
ments for Bands and Drum Corps.

est prices ever quoted. Fine  Catalog, 400
Illustrations, mailed free; it gives Band
Music & Instructions for Amateur Bands.

LYON & HEALY. 33-35 Adams Bt.. Chicago.
LE PLATING WANTED.

XECUTED, aNY QUALITY ¢ QUANTITY.
& MABBELT
ROCHESTERNV,

NORTH WASHINGTON ST.

es of the letter.

THE SANDBLAST PROCESS.—BY J. J.

Holtzapffel. A full descrintion of this interesting pro-
cess and of the apparatus employed; with a discuasion
of its capabilities and present and future applications.
With 8 illustrations. (ontained in SCIENTIFIC AMER-
TCAN SUPPLEMENT, No. 1010. Price 10 cents. To be
had at this office and trom all newsdeualers.

ON A STILL HUNT.

The up-to-date sportsman needs for
success, fersonnl comfort, and protec-
tion the 1deal Hnnnnz oe.
Tanned horsehide ngpers gray color,
soft as a glove, to as steel, cannot

arden. ide double soles, rubber ce-

mented ether, Practicaliy water-
proof, flexible, easy. The most _ser-
viceable shoe for surveyors and en-
gineers. 1llus. circulars free.

M. A. SMITH & SON,
Manufacturers, 20-31 N. 13th
Street, Philadelphia.
SPORTING SHOES OF ALL KINDS,

For the Best, Pro;ecterscope or Kineto-
sco Films, new list. F. L. WILLARD,
xmgton ‘Avenue, Brooklyn, N. Y.

Pattern and Model Work, Optical,

EX De rl m e ntal etc.. instruments, bicycle sundries.

EMPIRE NOVELTY WORKS, 402 E. 30th St., New York.
ICE MACHI ES, Corliss Engines ﬁBrewers’

and Bottle: achinery. VILTER
MK'G. CO., 899 Clinton Street, Milwaukee, Wis.
DELS
Mo GEARS
Shorthand by Mail fogcushiy, taught by re;

lesson Free. Potts Shorthand College, Williamsport, Pa.

SPECTACLES F. E. BAILEY sells

spex cheap. Write
for new optical catalogue. 271 Wal

h Ave., Chicago.
DE AF!1555.2.HEAD NOISES CURED.
asglasses help eyes. NO PAIN. Whispers heard.

Bend to F, Hiscox (‘o., 858 B’way, N. Y., for Book and Proofs FBEE
MODEL AND EXPERIMENTAL WORK
Draughting, Pattern Work, Special Machiuery, etc.
8. P. Denison, 143 Center St., New York City

% CRIALOGUES FREE.
E UNION MODEL WORKS
193 CLARK CHICAGO.

TYPE WHEELS. MODELS LEXPERIM!NTAL WORK. SMALL MACH!
_NOVELTIES B ETC. NEW YORK STENCIL WORKS 100 NASSAU 8T N Y.

TED—American Specialties for introduc-
tion throughout Germany. (orrespondence solicited.
Address H. DIEZ, care of H. G . Ramsperger & Co., 160
Pearl Street, New York.

STEEL STAMPS F R infisiic

f &ALPHABET SETS AT

SEND FOR CIRCULAR. MILWAUKEE Wi S.

VOLNEY W. MASON & CO.,

Friction Pulleys,Clutches & Elevators
PROVIDENCE R. Il

STRUNG CASTINGS QUICKDELIVERY. |

TERN WORKTO ORDER.
ACME MALLEABLE IRON WORKS.BUFFALO.N.Y.

AMERICAN PATENTS. — AN WNTER-
esting and valuable table showing the number of patents
ted for the various subjects upon which petitions

ave been flled from the

beginning down to December
. Contained in i

SCIENTIFIC AMERICAN SUP-

PLEMENT, No. 1002. Price 10 cents. had at

this office and from all newsdealers. 8. To be had a
50 YEARS®
EXPERIENCE.

PATENTS

TRADE MARKS,
DESICNS,
COPYRICHTS &c.

Anyone sending a sketch and description may
quickly a.scertaln, free, whether an invention is
prcbably patentable. Communications strictly
confidential. Oldest agency forsecuring patents
in America. We have a Washington office.

Patents taken through Munn & Co receive
8pecial notice in the

SCIENTIFIG AMERICAN,

beautifully illustrated, largest ¢ rculs,tlon of
an scientific éonrnal weekly terms $3.00 a year;
six months, Specimen copies and D
oax ON PATENTS sent free Address
MUNN & CO.,
361 Broadway. New York.

Preserve Your Papers.

ANV ——

Subscribers to the SCIENTIFIC AMERICAN and SCIEN-
TIFIC AMERICAN SUPPLEMENT. who wish to preserve
their papers for binding, may obtain the Koch Patent
File at the office of this paper. Heavy board sides, in.
scription “ Scientific American” and * Scientific Ameri-
can Supplement ” in gilt. Price $1.50, by mail, or $1.25
at this office. Address

MUNN & CO., 361 Broaoway. New York

How to Bulld

a Home ———

Those intending to build will tind the very best practical sug-
gestions and examples of Modern Architecture in the handsomes!,
Architectural Magazine ever published . . .

«“The Scientific American
Building Edition.”

Each number is illustrated with a Colored plate and numerous
bandsome engravings made direct from photographs of buildings.
together with interior views, oor plans, description, cost, location,
owners’ and architects’ names and addresses.
include seashore, southern, colonial and city residences, churches,
schools, public buildings, stables. carriage houses. etc.

All who contemplate building, or improving homes or structures
of any kind, have in this handsome work an almost endless series of

The illustrations

the latest and best examples from which to make selections, thus saving time and money.

PusLisweo MonTHLy.
For sale at all news nands,

© 1897 SCIENTIFIC AMERICAN, INC.

SusscripTions $2.50 a Yean.

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

SincLe Cories 25 Cents.
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Scientific

American,

Wovertisements.

ORDINARY RATES.

Inside Page, each insertion, = 73 cents a line
Back Page, each insertion. - - $1.00 a line

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

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

To Inventors and
Manufacturers!

I have unusual facilities for Working or Placing
Valuable Patents in United States, Great Britain,
and otber foreign countries. Correspondence invited.

E. C. MILLER, care MAGNOLIA METAL Co.,

266 & 267 West Street, New York

You Often Kear

people say ‘‘there are others,’’ but
they usually add ‘‘we know Co-
lumbias are the best.’’ There nev-
er was a truer acknowledgment of
Columbia superiority. At the
present prices there is no reason
why you should not join the army
of Columbia riders.

{897 Columbia Bicycles

STANDARD OF
THE WORLD. $ 7 5

to all
alike.

1897 Hartfords, . <« o+ 50
Hartfords, Pattern 2, . . 45
Hartfords, Pattern 1, . . 40
Hartfords, Patterns 5 and 6, 30

POPE MFC. CO., HARTFORD, CONN.

If Columbias are not properly represented
‘n your vicinity, let us know.

5.00

Falcon Camera
FOR 3% x 3% PICTURES.
Uses our
Light-Proof
Film Cartridges
For 12
Exposures and
LOADS IN
71 DAYLIGHT.

Improved safety shutter, set of three stops, fine
achromatic lens, view finderand socket for tripod
screw. sBooklet Free,

STPTPTPTPTPTPTPTT TN T T T T OT T OTOTOT YT TOTOTOYTOYTT

The $

—

8s53.00 in Prizes
odak Pictures.
$1,475.00 in Gold.

EASTMAN KODAK (O,

ROOCHESTER, N. Y.

VIV IV VIV GV VWGV VIV IV IV N

It has Simplified Photography.

Made to open in broad daylight for
loading and adjustment.

e Adlake gamera

Complete with 12 lght-tmht metal $ I 2

plate holders, rep
of the United

Takes 12 Pictures on dry plates at one loading.
Standard Size 4x3J inches. *“No Extras.”
Get your vlates anywhere.

Ask h dealer to get you an “Adlake”
yourp owMA get y

Peot Book” tells all
about Free for the ukms. Sample mounted
photograph 6 cents in stam|

The Adams & Westlake Co.. 108 Ontario 8t., Chicago
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your Griffin Mill to any one.”

satisfaction of the owners.

capacity will be very materially increased.”

40 to 50 tons of our ore per day.
any knowledge.”

. We will gladly send
much other informatio:

BRADLEY PULVERIZER CoO.,

“I/IIIIIII’I’II’I/II’I’I/.
\\\\\{\-\\\\\\\\\\\\-\-\-\\\\\\\\-\\\\-\\\

N

b O L O OO VOO OOV OSSO

¢ We have concluded to order 1o more Griffin Mills.

Pulverizer, the Narod Pulvenzer, the Stedman Pulverizer, the Frisbee-Lucop, the Cook, and various o

“The four Griffin Mills purchased of you for the firm of Ramon C. Ortiz, successor, of this city, are running successfully, and to the entire
We have ground the ‘ dumps’-of the old Quebredilla Spanish Silver Mine, and it is the hardest ore I ever saw. The Mills
will average 2o tons each per day of 24 hours at a speed of only 180 revolutions per minute, and I am confident when speeded to 200 revolutions their
JAMES W. CHILDERS, Superintendent.

' ““We have had one of your Griffin Mills in operation at our mill in Breckenridge, and we are well
We have used stamp and other mulls, and are satisfied that the Griffin Mill is s?enor to any other of which we have

mY

222w DD D D DD D DD DD DD,

/I//,,///llll/l/l////”’/l/l//’/lt,t'.‘\
The high standing and long experience of the following

Gold v
Silver Miners

establish the value of tbeu' testimony regarding the working qualities of

“THE GRIFFIN MILL.”

DeLaMmaRr’s Nevapa GoLp MiNiNG Co., NEwW YORK.
We have tried high-speed rolls and dry stamps, and after looking into the Huntington Dry
er dry pulverizers, unhesnaung]y recommend

interested person our hlet eonummgfnll description of The Grifin Mill and
pe Brated asa pnlvenzex? of all refractory substances.

92 State St., Boston. '//’
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BRBCKENRIDGE, CoL.
leased with its operation. It crushes from

\.\.\. L~~~ <<

\
\
\
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ANKHURST & WHIPPLE.

THE

Motor oIJQ:‘chgptury
USﬂﬂ

BY ANYONE.
FOR ANY WORK.
No Fh-el No Boiler!
e8] No Englneer!

No Ashes! No Danger!

Ecouonv, nlLIABIL.ITY, Cost of operation about 1 ent
SIMPLICITY, BAFETY,  &n hour to each indicated H. P.

[ ¢ o8 Catalogue. Testimonials, etc., by addressing
CHARTER GAS ENGINE CO., Box 148, STERLING, ILL.

Gl 3
’[,4:;‘;? A4 )

RLING (YCLE WORKS

CHICAGO,

HALF A CENTURY OF CYCLES.—AN

lnteresting hlswﬁ of the cycle from its origin up to the
presen time. first crank -driven bicycle. The
‘bone-shaker” and its successors. The tricycle. The
modern wheel. Cycle building a science, Points of im-
provement. The pneumatic tire. and and foot
cycle. With 9 illustrations, Contained in SCIENTIFIC
Anu:chN SUPPLEMENT, No. 1012, Price 10 cents.
To be had at this ofice and from all newsdealers.

JESSOP'S STEELTwers

FOR TOOLS 3 S AW ET
WM JESSOP & SONS L2 31 JOHN sr NEW

C
YORK

Experimental & Model Work

Ofirs. and advice free. Gardam & Son, 45-51 Rose 8t.,N.Y.

BALL BEARING AXLES AND RUB-
ber Tires.—A paper read before the Carriage Builders’
National Convention, Philadelpbia, October, 1894, show-
ing the advantage to be derived from the use of ball
bearings and pneumatic tires in road vehicles. on-
tained in SCIENTIFIC AMERICAN SUPPLEMENT, No.
992, rice 10 cents. To be had at this office and from
all newsdealers.

IMPERIAL BALL BEARING AXLE

A written guarantee with each set of axles.

97 PATTERN

8,000 sets in use.
i Indorsed by the leading
4 carriage builders.
Reduces
cen: On% hox;)se can do tﬁe work of two.
erfect. Can be put on old or new work.
p Tite for l()mr Iustrated Catalowe and Testimo-
nials, which we send free on app Imperial Ball
Bearing Axle Dept., 439 Wabash Avenue, Chicago, lll.

I'I WJ OI'INS
SIEAM PACKING

Boiler Coverings, Millboard, Roofing,
Building Felt, Liquid Paints, etc.
DESCRIPTIVE PRICE LIST AND SAMPLES SENT FREE.
H. W, JOUNS M'F'G CO., 1CO William St., New York,

Ray Cubes

WITH AUTOMATIC ADJUSTABLE
VACUUM ATTACHMENT.

Impossible to runtoohighin vacuum.
Life prolonged indefinitely.

Roentgen Ray Apparatus:
Coils (Induction and High Fre-
quency), Fluoroscopes, Mo~
tor-Generators, etc.

MINIATURE
INCANDESCENT LAMPS,
Candelabra, Series, Decorative, Battery

EDISON DECORATIVE & MINIATURE LAMP DEPT.
(General Eiectric Co.) Harrison, N. J.

'A'Boon to Cyclists

BURNIP'S (Patent) | CHAIN LINK BRUSH.

Tiction 75 per
Mechanicaily

(

Ifyour i B .. The only
dealer does =N =S brsh that
not keep It A ‘

. cleans the inte-
send 50 cts. to S sior of the link
L. H. LEADAM, Q&Y sold by Druggists,

81 Pine St., New York, Qycle and
Agent for Kraugerh(}o .y d:l;l:::s

10 Ecatcheap,London,E.G.

4 MODEL
9677

A
owerful
hooting

volver
. of Strong
S\, and Simple
> Mechanism,

Scnd for Catal descril this and other
ogue odds.bmx

SMITH & WESSON,

14 Stockbridge Street, Springfield, Mass.

3= Hogtrical Aparaus 3% Dynamg st

uBRICA'l'zs
EHEMETOI s

90z

This is not a

page Catalogue, se

by - all students. They have hitherto had to Kay extra
for it. We will. for a short time, give it Free to those W/

nt free to any address, expla
Institutefor Home Study of Engineering, 220 Seneca St ,CIevellnd 0.

prize offer. This appnratusls
oenroll.

FREE

© 1897 SCIENTIFIC AMERICAN, INC.

Cribune « Bicycle

Tested and 'l'rue.

The Easiest Running Wheel in the World.
I Send for Catalogue.
ERIE, PA.

THE BLAGK MFG. CO,,

THE BICYCLE: ITS INFLUENCE IN
Health and Di —By . Ha d, M.D. A val-
uable and interesting nnper ln which the’ subject is ex-
baustively treated from the followin J stand oints: 1.
The use of the cycle by persons in he: he use of
the cycle by persons diseased. Contamed ln "SCIENTIFIC

AMERICAN BUPPLEMENT, No. 1002. Price 10 cents.
To be had at this office and from all newsdealers. .

B

39 7

TEEL.
INUNLBRONZE,etcPERFORATED
LUMINUNY THlGKNESS or METAL.
NY or HOLE.

FISCHER'S
CIRCLE

|DIVIDER AND ANGLE PRUTRAGTOR

This instrument divides a circle into as man{
there are ei‘zhtbs or sixteenths of an inch in its r: a,dms’
by means of the points, which are marked *“8” and *16.”
1€ is & very useful and time-saving novelty

Instrument in cloth covered %)c ket case wwh dlrec-

tions, postpaid $1.50
44 Ann Street, New York.

Manufacturers,
The Queen Acme No. 5 Microscope
NEW MODEL AS PER CUT.

The Ideal Microscope for Amateur
Research. Stands unequaled for precise
and accirate adjustments and optical
excellence. With objectives from
50 to 500 diameters, in case, !6 0.

Send for new Microscope Catalogue B. M.
QUEEN & CO., Inc.
1011 Chestnut St., Philadelphia, Pa. =

At 4 Price

Bicycles, Watcnes Guns, Buggies H-rpess,
Sewing Machines Orgaas Pianos Safes,Tools
Scales of all varieties and 1000 other articles
Lista free Cricaco Scare Co . Chieago 1,

| GUNDLA(:H OPTIGHL C
3 ¢

65 5. cumoms
K CHES

crcmovmm‘wi‘éf@f

BEATEN FOR QUALITY OR PRICE /0

PRINTING INKS

The Somrn‘lnc AMERICAN 18 prlnteu with CHAS.
and Lombard

ENEU JOHNSON & CO.8 INK,
Sts., Phllaaelphh. nnd 41Rosa 5t opp. Duane. New York





