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J t itutifit �lUttitJu. 
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 bll­
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 pamph let. If the" cost of productiou 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 shar�d 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, thou gh sOllie of them may be "occult and 
intangi ble, " 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 is greatly in excess of our 
powers of consumption. A similar cause to the last is 
the reckle�s constrnction of unnecessary railI'oads which 
have since become bankru pt: 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 years in both our ex­
ports and man ufactures of iron and steel. This has 
been fparticularly 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 
yean our exports have exceeded our imports, the ag­
gregate exports amounting to $143,844,873 and the ag­
goregate im ports 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. 

[SEPTEMBER 4, 1897. 
of the country contained more 'railroads than would 
Illeet 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 ; O hio made 13'9 per cent in 1896, 
against 14'4 per cent in 1895; Illinois made 10'7 per cent 
in 1896, against 10'1 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 t.he 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 produced 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 for 1896 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 al 
other countries combined produce 7,000,000 tons, When 
we bear in mind that half a dozen years ago all other 
couutries produced only 4,400,000 tons, it is evident 
that if the present rates of increase continue, the com 

===============c===;===:==-=�- bined output of the United States and Great Britain 
1873-9. 1884-5. 1891-:>. 1896-7. will be less than that of the rest of the world com Articles. 

---------- -- -- ------,.--
No. 1 foundry pig iron, at Philadelphia .. I $16.50 $17.50 $12.00 $11 75 
Gray forge pig iron, lake ore, at Pitts· 

burg .. .. .. .. .. .. .. .. .. . ........... 1 16.00 14.00 8.90 
Bessemer nig iron, at Pittsbur� . ........ [ 19.50 17.00 9 95 
Old iron T rail., at Philadelphia ....... 18.00 16.50 11.00 
Best bar iron. at Pittsburg ....... , ...... 1.60 1.50 1.10 
Steel rails, at mills, in Pennsylvania ,... 40.00 26 00 22.00 

8.50 
9.25 

11.50 ],(15 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 8'7 per cent ; Bessemer 
steel ingots, 20'1 per cent ; other steel than open hearth 
decreased 13'6 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, 24'1 per cent ; open 
hearth steel (the one exception) showing an increasa of 
14'2 per cent. The following table gives the totals of 
production for the years 1895 and 1896 : 

Total production. 
1895. 1896. 

Pig iron . . . . . . ... ... ' ............ 9,446.308 
Bessemer@teel ingots. ....... ..4,909,128 
Structnral shapes .............. ,. 517,920 
Open hearth steel. .. ........... 1,137,182 
Crncible steel ................ ... .  67,666 
Bessemer rails . . . . .. ... .. ...... ,,1,299,628 
Wirerods ... ... .. . .. .. . . . . . . . . ... 791,130 
Wire nails........ .. ....... ,' .. 5.841.403 kegs 
Cnt nail@ ................ ........ 2,129,894 .. 

8,623,127 
3,919,9Od 

495,r>71 
1,298,700 

60,689 
1,116.958 

623,986 
4,719,860 kegs 
1,615,870 " 

Although there has been a decrease of nearly a 
mill ion tons in the tot.al production of pig iron, it is 
noteworthy that the growth of the industry in t.he 
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 Alabama 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 production 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 

bined. 
• • e • •  

THE BRITISH ASSOCIATION MEETING. 

To all who are interested in the promotion of usefu 
knowledge for the general benefit of the race, the an 
nual meetings of the British Association for the Ad 
vancement of Science have corne 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 sci�nce 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 ArneI' 
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 t.his side of the Atlan tic, 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 
neigh bors, and which was heartily participat€d in as 
well by a large delegation of American representatives 
of scientific advancement, The occasiou 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 t.o 
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 d irection 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 haY(' reaped the ben­
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, William 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 exteIll,ively; Prof. William Cawthorne 
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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. 

ARCHlEOLOGY. 

The relations which chem istry, 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 i n  the valley of the Somme, 
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 implements in pre-glacial deposits in the 
eastern counties of England, because they resembled 
too closely those of post-glacial times 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
i ng 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. 

GEOGRAPIJY. 
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 Ceu­
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 the latter Dr. Keltie remarked that it 
might be necessary to find homes for future genera­
tions when the United States and Canada became 
over-populated. The discovery by the young geo­
grapher and biologist. Moore, of salt water fauna near 
Lake Tanganyika, I!howing 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 N orth Ame�ica was one now most need­
ing attention. The speaker enlarged also on the de­
sirability of studying Antarctic 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 d welt, 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 an opinion 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 su perior to many 
in England ill extent of the workshop practice pro­
vided for students. This he considered more valuable 
than sOllie of the mathematical training given them. 
College bred men were not always the most successful 
engineers. Well directed obsen-ation 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 distinct relation bet.ween 
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 b urn one ton of standard 
fuel. Consequently, he would assume that for every 
three tons of oxygen in the air one ton of fuel had come 
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 wit.h 
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 
abollt 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 witbout 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, the greater freedom and grace of 
the movements of the legs than 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. 

....... 
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 world of fashion has always looked 
to Paris for its leaderll, and those in pursuit of pleasure 
for its own sake have made their Mecca 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 
am bition 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, 

147 
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 b uyers 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, Mo 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. 

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 day;; to cross it. They 
crossed various other glacier.. 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 
ungraciouE', 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 ac­
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, 1 741. 

• ••• • 
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 COIl­
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 circumscribed market, the de­
partment sees no way of ascertaining the value of the 
article without a special investigation. 

.... � .. 
The AD1.erlcan 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 were read at the 
meeting of the American Association for the Ad vance­
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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J titutifit !tutritau. 
A CONDENSER FOR STEAM ENGINES. I of a scale on the instrument, and without the delay of 

The illustration represents a condenser arranged to ! calculation. 
prevent the wat?r from accumul.ating in the condenser f Fig. 1 i

.
s designed for use �n the d�k .of a �hip, or 

casing, irrespectIve of the workmg of the pump, and other horIzontal surface, and Its base hne IS horIZontal; 
without causing back pressure on the engine. It has! its principle of operation being that of a constant an­
been patented by William T. Snell, Laurium, Mich. It I gle by means of an adjustable base line. It comprises 
has a closed casing from whose bottom extends a suc- \ a graduated base line bar having a fixed right angular 

reflecting prism at one end, and also a movable one, 
with a pointer, traveling on the graduated scale of 
the base l ine 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. 

SNELL'S CONDENSER FOR STEAM ENGINES.' 

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. T his 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-
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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. 

. .  . . .  . ship Iowa, and great results are expected from it. From tlOn pIpe connected WIth a pump, and m the casmg IS a a preliminary test the following comparison of distances ing the engine, or moved to a vertical position for cut-
pell- shaped float on whose upper end is a vertical stem I by triangulation and the range ting off steam. 
connected with a spraying nozzle sliding in a pipe lead- I finder were obtained ------4.-...... '-._-----
ing to the water supply, the rise and fall of the float 

. 
H. WILDE has exceeded his own estimated limit of By Triangulation. By Range Finder. thus shutting off or regul ating the admission of the 2154 yards 2140 yards 400 lb. per square inch for magnetic traction by means 

cooling water. On the upper end of the condenser is 1814 .. 1800 .. of annealed charcoal iron wire 0'57 in. in diameter. 
also a valve casing connected with the exhaust pipe of 1212 H 1220 " The electromagnet was excited by a current of 40 am-

118' .. 1190 .. the engine, the casing having two valves attached to a 
4800 .. 4270 .. peres. With a piece of wire 1 '2 in. long the unprece-

common valve stem, whose vertical movement canses 
Th . t t b ' dented tractive force of 422 lb. per square inch was 

the steam to be passed into the condenser or to the e
f 
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obtained. That the magnetization limit was virtually 
outer air. A coiled spring near the upper end of the �anu a�ure; 

t
� & �orge . I arrived at was shown from the fact that, when the 

valve stem holds it normally in uppermost position, 
M
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t
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I 
a� 

t 
ompany� current transmitted round the electromagnet was re-

the steam then passing into the condenser; and on the a ema lCa n s l' u m e n  
duced from 40 to 26 amperes, the amount of the tractive 

lower end of the stem, within the condenser casing, is a Works, No. 108 Second Street, force remained constant. The determinations were 
collar adapted to be engaged by an arm which is verti- S. W., Washington, D. C. made with a single pole electromagnet, says the Elec-
cally adjustable on the stem extending upward from _.. trician. 
the float. In case the water accumulates in the casing, Tilne for Surgical Operations. _ •••• 
from not being drawn off fast enough by the pump, the In regard to the beht time for INSERTING CORKS IN BOTTLJ;S. 
rising of the float shuts off the supply of cooling water, capital operations, a writer in For driving corks into place in bottles, as may be which is again admitted through the spraying nozzle, Gaillard's Journal states that in necessary in small bottling establishments or where when the pump reduces the amount of water and the following the course of such families preserve domestic products, the device shown float moves downward. Should the water supply fail, cases and of various operators in the accompanying illustration has been invented or water be drawn from the casing faster than supplied, for a number of years in the and patented by Charles von del' Linden, of Rhinebeck, the sinking of the float would cause the arm extended h 0 s p i t  a I s of a large city, it N. Y. Fig. 1 shows the device closed, applied to a bot-from the stem of the float to engage the collar on the seemed that the early morning tIe, and Fig. 2 shows it open. It has two tapering sec-lo wer end of the valve stem in the casing connected hour presented many advant- tions, pivoted to swing to open and closed position, the with the exhaust steam pipe, thereby shutting off ages-that is, a good night's rest, sections being held closed by a clamping arm, and the steam from the condenser and passing it out to the attained artificially if necessary, lower end of each section has a semicircular flange, the atmosphere. In the under side of the float, as shown an empty stomach, the patient, flanges forming a dish· shaped cavity adapted to receive in the broken-away portion in the engraving, is a small all ready for anresthesia upon the mouth of the bottle. A circular head closes the chamber into which extends the upper end of the suc- awakening, the fear and dread upper ends of the sections, and in an upwardly extend-tion pipe, permitting air bubbles to be readily drawn of what is coming being crowded ing boss is held a sliding rod or plunger, to the upper out, a spider on the bottom of the float forming a guide into the fewest possible moments, , end of which a hand knob is removably attached by a for the float on the fixed suction pipe. Fig. 2. the whole day with active at- cotter pin. A was her of greater or less thickness is • I • • • RANGE FINDER. tendants cons�antly m 0 v i  n g  placed on the plunger below the hand knob, thus regu-

TWO NEW RANGE FINDERS. 
. about and alIve to .every �e- lating the amount of vertical movement of the plunger. 

We illustrate herewith two range finders, inventea mand of the patient, etc. , are a few of the pomts WhICh I In use, the cork is placed in th
. 
e open lower end of the 

by George M. Searle and George N. Saegmuller, of seem to recommend an early hour ; on the other hand, device when the sections are closed to hold the cork 
it is not. to be denied that it may be a source of greater I firmlv

' 
and the flanges are made to embrace the mouth 

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 . 

.. ... 
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 

I 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 

SEARLE AND SAEGlIIULLER'S RANGE FINDER.-Fig. 1. end ofthe' cylinder connects with two ports in the re- VON DER LINDEN'S CORKING DEVICE. 

versing valve chest, containing a reversing valve in the 
Washington, D. C., for which United States letters pa- form of a plug valve, and the port at the other end of of the bottle, after which the hand knob is struck to 
tent Nos. 588,003 and 588,094 were granted them August the cylinder connects with two other ports in the chest, I drive down the plunger rod and force the cork into 
10, 1897. The purpose of these devices is to determine and leading to the bore in which the valve is mounted I the neck of the b�ttle. To drive the cork completely 
the distance of remote objects, such as an enemy's ves- to turn, the several ports of the valve being arranged down, flush with the mouth of the bottle, the washer 
sel at sea., in a rapid and convenient manner, by means i opposite each other, but in pairs which lie in a different I 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 cbanged 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 �'orty-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 en tire 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. 

... . . .. .. 
THE UItBRELLA BOAT. 

The queer sailin� vessel shown in our engraving is 
called the " umbrella boat," and is also known as the 
boat with the cy clone sail. This boat has been very 
conspicuous at Cowes and in the Solent. Our engrav­
ing was made from a photogra ph by West & Sons, 
Southsea, Eng. The chief feature of the cyclone sail is, 
it is said, that " the win d 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 
the sail at an acute angle, as in all sails or kites, the cen­
ter of pressure moves toward the weather edge ; but, by 
suitably adj usting 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 m ajor axis horizontal, so as to be able to 
carry mOl'e sail with a definite hei�ht 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 j ust 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 
clo><e like an umbrel­
la, but each s i d  e 
shuts up like a fan. 
The object of the sail 
is to be able to sail 
without inclining 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 t.he 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 ill ustra­
tion measures 30 feet 
horizontally and 16 
feet up and down, 
w h i 1 e the t o t  a 1 
length of the boat is 
only 17 feet on the 
water line. With an 
o r d i n  a r y 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 . 

. . .  , . 
Shrinkage of" Castings of lfIetal •• 

Pure alumlnnm (13-64 Inch) . . . . . . • • . . . . .  . .  0'2031 Inch to the foot. 
Nlck .. 1 a1nminnm casting alloy (3-16 inch) . •  0'1875 
Special casting alloy' of tbe Pltu!bnfll: 

Rednctlon Company (l1-6Unch) . . . . . . . 0']718 

Thin braM castings . . . . . . . . . . . . .  . . . . . . . . .  0-167 ., 
Thick I I • • •  . . . . . . . . . . . . . . . . . . . . 0'100 
Zinc . . . . . .  . . . . . . . . . . .  . . .  . .  . . . . . . . . . .  0'8125 
Lead. . .  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  0'8125 
Copper. . . . . . . . . . . . . . . . . . . . . . . . . .  . . . . . . . .  0'1875 

-Aluminum World. 

'titutifit jlUtritll. 
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 
Hugb Marshall, D. Sc. , F. R. S . E . ,  in the Journal of the 
Society of Chemical Industry. A single drop of water 
is often sufficient to extinguish t.he flame, and a fused 
borax bead is still more 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 

u 

L J1 
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jet by a suitably inclined lateral opening in the wall of 
the burner itself. The burnet' is left open ri�ht through, 
and the side air holes are done a way with. An air 
regulator can be fitted on the base in the form of a 
pivoted diaphragm. A simple form of th e 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 u pper 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 gas inlet is drilled. The inclination of the inlet and 
its diameter depend somewhat on the richness of the 
gas used. 

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

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. 

• • • • • 
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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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. 

• I • • • 
Pennock's E]ectrlc PoU"er 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 t.ime to elect.rical subjects. 
In an interview published in the New York Sun he says : 

" In moving cars 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. 

I, Between the rails of the railroad tracks, along 
their whole length, is placed a series of conducting 
segments, a brass rail one inch in diameter, each seg­
ment 500 feet long, the segments separated from each 
other by Ii. space of three inches. Running side by side 
wtth 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 t.racks. When all is 
ready the motor car on the distributer is set in motion, 
and, as it flies around the ci rcle at the rate of 400 times 
a min ute, it successively closes the circuit between the 
small segments in the distributer and the large seg­

ments between the 
tracks, and conveys 
to each segment suf­
ficient electricity to 
start a train. This 
current is taken up 
from the large seg­
ment into anothel' 
but smaller voltage 
distributer on t h ( .  
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 
from the segments on 
the track to the volt­
age distributer on 
the trains by means 
of a connection un­
derneath t h e  c a r  
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 j ust 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 m inute. When the cars are started they move on 
to the next segment., where a new contact is made, 
thus giving fresh impet.us. 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 A.rch",olo�lcal New-•• 
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 critic, 
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 is accompanied 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 Comedie Fran�aise, 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'Uz�s, 
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 b e­
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 
N en Khefea, a wealthy nobleman, and his wife, which 
are said to be nearly 5, 000 years old. They are of l i me· 
stone and are remat:kably well preserved. They will go 
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 importan t, because all the other peoples of 
ancient America were very poor in this kind of prop­
erty as compared w ith the Peruvians and some of the 
Central American peoples. Nehring examined eighteen 
dog mumm ies from old Peruviau 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. E very 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 success. At last they have yielded 
so far as to ce<;le, 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, 
porcelain, 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
is h 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 a site 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. El lis, 
Mr. A. B. Freeman Mitford and Mr. Alfred C. De 
Rothschild. Mr. Claude Phil l ips has been appointed 
keeper of the collection. The cOIllmittee 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 tlian 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. 

',ieutiii, �meri,al. 
Excavatlol1ll at Treve •• 

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 
llIagnificent 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. 

. .  ' .  
CODINATION 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, 

(lODINATION CORNER PIECE FOR LADY'S 
APARTIIENT. 

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. 

.. . . J .  
A.ndree'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 Andree 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 Audree's ascent. Herr Ekholm declined to go 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 met.ers of gas every 24 hours, representing 
a diminution in carrying capacity of 56 kilogralllmes 
per day. This, he says, shows that the imperviousness 
of the balloon had not been essentially increased since 
last year. Besides this daily escape, various circum­
stances led to a certain loss of gas in the ascent itself, 
necessitating a corresponding sacrifice 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 attain ed at the start had to be cl·ossed. As the 
duration of the project.ed 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. 

[SEPTEMBER 4, IB97 
Science Notes. 

The Brooklyn Institute of Arts and Sciences an· 
nounces that Dr. N ansen 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 boun9 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 pla« e 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 establishment of an agricultural ex peri­
ment station in Alaska. Suitable scientific experilllents 
would be of great value in showing what agricultural 
products and domestic anilllais could be introduced to 
advantage. 

Holborn and Wi en 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 (lom­
mittee of the Royal Society for researches on little 
known pelagic algre. 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 distinc­
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 ad visable-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 
'rejoins the troops. 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 sUl'geons and others who have 
entered the new field of work without previous traiu­
ing in physics. 

The number of matriculated students attending Ger­
man universities during the summer semester of 1897 is 
indicated by the first figures, the whole number of 
t.eiuers 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, 1 140, 13 ; Freiburg, 
1449, 95 ; Giessen, 663, 29 ; Gllttingen, 1123, 72, 34 ; 
Greifswald, 834, 19 ; Hal le, 1534, 101, 6 ;  Heidelberg, 
1 230, 92 ; Jena, 704, 50 ; Kiel, 727, 37 ; Kllnigsberg, 695, 
31, 11 ; Leipsic, 3064, 157 ; Marburg, 1042, 48, 7 ;  Munich, 
3871, 160, 2 ;  Acaq.elll�· of M finster, 487, 10 ; Rostock, 499, 
10 ; Strassburg, 1016, 3 1 ; Tubingen, 1289, 12 ; Wiirz­
burg, 1430, 13. The whole number of m8:triculated 
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 Leipsic, 
although there were severa,!. in attendance last winter. 
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The Alaskan Reindeer-the (Jam.el o r  the North. nourishment, and the owners have only t o  supply 

BY GEORGE ETHEL1IERT WALSH. them with shelter. 
Since the discovery of large quantities of gold in In return for this simple care the animals transport 

Alaska and the Klondike excited public attention in the burdens of the keepers across the country at a 
this country and Canada, some mention has been made most remarkable speed and in the face of every dis­
of the reindeer farm established at Port Clarence, on couragement. In the palace at Drotinghold, Sweden, 
the lower Yukon, and the suggestion comes from Wash- there is preserved the portrait of a reindeer who is 
ington that these " camels of the North" could be utilized said to have accomplished six hundred miles in forty­
in carrying freight and the United States mails to the eight hours, drawing a bearer of dispatches. This re­
new mmmg regions. Dr. Sheldon Jackson, w hose markable feat may not be susceptible of proof, but it 
long residence in Alaska gave him an opportunity to furnishes us with an approximate idea of the speed 
study the needs and condition of the coun try, first and end urance of the animals. 
recommended the introduction of the reindeer in the Besides serving as good horse!', the reindeer are ex­
newly acquired territory of the United States, and it t l emely valuable to inhabitants of Arctic clilIlates in 
was through his representations and urgent appeals other ways. The does yield nearly a pi ut of milk a 
that Congress finally, in 1893, appropriated $15, 000 for day, which is so rich that it is almost wholly cream, 
the new experiment. It was estimated then that it and it will stand a good deal of water before it becomes 
would cost $500 to import an old reindeer into Alaska inferior to our best cow's milk. 'I.'his milk is of great 
from Siberia ; but even this apparently large price did nourishing and refreshiflg value in the winter season, 
not seem too great for the good which the promoters and is eagerly sought after by those forced to live in 
of th e scheme expected in return. When Alaska was such cold regions. A herd of several hundred rein­
first purchased from Russia there were many people deer can furnish milk for a 'good size town or mining 
who claimed that the price was exorbitant, and that camp. The Lapps, of Norwegian Lapland, make a 
the country was a useless piece of waste territory : but cheese or skier out of the mi lk, which is also a very de­
in 1893 scientists and practical men of business had be- sirable article of diet in winter. 
gun to think and know differently. The climate was When dead, the reindeer's services to man do not 
against the developm ent of the territory ; but the re- cease. The b lood is drunk warm, and every part of 
sources had been found to be tremendous. the body u tilized in some way. The flesh is dded or 

The reindeer experiment farm consequently recei ved smoked, in which con dition it can be kept indefin itely 
little opposition froUl either politicians or private in- in such a climate. The surplus blood is preserved by 
dividuals. In fact, it was indorsed by nearly every man freezing, and is then used for pudding�, and the 
of science who had given the question a n y  considera- stomach ann contents are frozen for special delica cies. 
tion. The interminable snow fields and stretches of The Lapps make bow strings and a rough thread out 
ice could not be traversed by an y other animals in the of the sinews and intestines, and glue from the hoofs, 
depth of winter, and the rei ndeel' seemed as essential to and various articles of use and ornament out of the 
the development of the country as they have been for antlers. But more important than any of these are 
ages past to Lapland. The first importation of the the blan kets and clothing which the skins of the rein­
animals was small, in order to see if they would thrive deer yield. There is no skin of any wild animal that 
in their new qua rters. At first everything seemed to surpasses that of the reindeer for keeping out the 
go against the experiment ; but matters took a turn severities of an Arctic winter. A s ingle skin wrapped 
for the better in the second year. A number of Lap- around the body of a man enables him to withstand 
landers were hrought over to reside in the new coun- the rigors of a climate as intense as any that prevails 
try, to act as keepers and breeders of the animals. in the Klondike. On the coldest Arctic night the Lapp 

Since then life on the reindeer farm at Port Clarence and Samoijede find comfort and pleasure under the 
has been both interesting and profitable. In 1894, when protecting covers of their reindeer clothing and 
the original herd was reported to be in a thriving con- blankets. The sallie skins are util ized for m ufflers and 
dition in their adopted country, the government im- gloves. In Russia the skins of new-born fawns are in 
ported nearly fifty more. The original herd had by special demand for glove making. 
this time increased to over one h undred, so that the The ease with which the reindeer traverse marshy 
farm contained about one hundred and fifty reindeer tundras, swim ice-cold streams of water, and pass 
when the revenue cutter Bear left Port Clarence in the across fields of soft snow, has made them special ob­
summer of 1894. jects of wonder to all travelers in the cold northern 

Hardly any information has been published since countries of Europe. The singu lar foot conformation 
then concerning the reindeer. So far as the read- of the animal is probably the most interesti n g  part of 
ing public waS concerned, one might never know the reindeer, for it is owing to this that it is enabled to 
that reindeer were being raised anywhere within the I perform feats that defy al l other animals. Besides 
t 3rritory of the United States. Moreover, the Alas- . crossing crusted snows, icy lakes, and marshy tundras 
kan authorities and people knew little about the ex- I with the greatest facility, the reindeer can scale icy 
periment, and no accounts were given in the annual precipices that would baffle almost any other creature, 
reports to Congress about their usefulness. B ut the and all of this is done with perfect safety both �o the 
animals were thriving in their new quarters, and new animal and the load that it drags behind. 
importations were being made by the government as The foot of the rei ndeer is cloven in the middle, and 
the eai?e seemed to demand. each half is turned up in front. These two sections of 

It is therefore with considerable gratification that the foot are greatly elongated, and capable of great 
the news comes from Port Clarence announcing the lateral expansion. When the foot is placed on the 
excellent condition of the reindeer herd. Altoge ther ground the two sections expand three or four inches, 
about five hundred of the animals have been imported and when it is raised again a muscular contract ion 
from Siberia by the government, and these have in- brings the two digits together with a loud clattering 
creased in the natural manner to over one tho usand.  noise. It is this peculiar sound which one hears half a 
'f he animals take naturally to the country, and find mile away when the reindeer are approaching. Sec­
ample food in the reindeer moss w hich thrives ondary hoofs that are not developed in other deer are 
throughout the great Alaskan snow fields. This moss greatly prolonged in the reindeer, and havi ng a slight 
is so abundant that it is estimated that millions of backward inclination , they add valuable support to 
reindeer could exist on it, while almost any other the animal. Thus, with such a peculiar foot conforma­
animal would starve or freeze to death. The reindeer tion, the reindeer secures a good foothold on any solid 
on the farm have not only been b red for future use- substance, and performs wonders of strength and agil­
fulness, but they have been trained to carry loads, ity ·within the Arctic circle where all other animals are 
and every full grown animal has been broken to har- placed at a disadvantage. 
ness by their Lap l and keepers. • • •  , .. 

In a short time the full herd will probably be need- What (Jonstltutes Negligence. 

ed to accommodate the gold seekers who are now Is it negligence to step off the pavement. in a street 
flocking to the Klondike. It is announced semi- without looking to the right to see if the way is 
officially that the government will establish next SUIll- clear on the near side ? The London Law Journal 
mer a reindeer express service from Bering Strait to makes the above query and then adds : l!'ormerly a 
Kc diak Island, wh ere the steamers which sail for Sitka pedestrian might with tolerable safety have trusted 
touch. A new station or farm for the reindeer will to his ears to find out if there was any vehicle close 
also probably be established somewhere on the up- to hi lll , b ut now that the bicyclist is Ubiquitous, 
per Yukon, within easy reaching distance of the new conllllon prudence suggests that for his own security 
gold fields. It is believed t hat these all imab will a foot passenger should look in both directions before 
prove more ser viceab le than either dogs or a railroad he crosses the road. 'f he safety of the bicyclist does 
in carrying small loads and the lu ails frOll! the not count with the majority of non-riders. He is not 
placer mines of the Klondike to civil ization.  l\Iougrel altogether unreasonab l y  reg-arded as a nubance w here 
dog:.; in Alaska cost froUl $100 to $200 apiece ; but a there is much traffic ; yet h e is entitled to pursue h is 
trai ned ' reindeer is worth a whole pack of such ani- way alollg a thorough fare, and in rE'gard to him the 
mals for carrying loads. foot passen ger has duties as well as rights. In a case 

The reindeer require little or no care if properly which was before the court of appeal recently the 
handled. In Siberia and Norwegian Lapland the work facts were that a butcher's boy wit.h a knife in his  
of rearing them is a profitable industry. Th ere is a hand stepped suddenly off the narrow pavemen t  of a 
disease similar to the rinderpest in cattle which oc- street without even a glance to the right, and came 
casionally attacks and carries off whole herds : but, at once into collision with a bicyclist. who, as the jury 
when free from this pest, the herd is almost sure to found, was rilling along carefu lly and at a reasonable 
double itself in numbers year by yeal·. So long as the speed. The result was that one of the unfortnnate 

reindeer moss flourishes, the deer will have ample ridel" s hands was struck by the knife and serioualy 

h urt, and he brought an action to recover damages 
for his inj uries. The j ury 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 j ustified in finding that the butcher's 
boy, who admitted that if he had looked he would 
have seen the bicyclist, and waitp.d for him to past!, 
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 any rate, to ring his bell continuousi y, 
irritating though the ti nkling Illay be to himself or to 
the people within earshot. These points, however, are 
wisely left for the determination of a jury. 

• 1 • •  
The Sleep o f  Plants. 

Like animals, all plants req uire intervals of repose, 
during which the vital functions are slowed down and 
the organic structures undergo repair. SOllie plants 
repose d uring the rainy season, others during period" 
of drought, but while sOllle plants sleep during the 
cold or the com parativel y cold season of the year, 
others again take their rest when the average tempera­
ture is high. It occurred to a Norwegian obsE'rver 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 

more rapidly than those whose repose has not been in­
tensified by the n arcotic action of this dru g, and the 
observation is not without considerable interest. 

If his observations are trust worthy, it follows that 
sleep in plants is not strictly comparable to that of an i­
mal life, for we do not su ppose that the period allottp,j  
to sleep by animals could ad vantageously  be shorte l l ed 
by the administration of an anresthetic. Sleep, on t h e  
other hand, is  a relative rather than a n  absolute con ­
dition. Its value as a restorative depends in 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 conlIllOn observation certainly lends cclor to the 
view that diminished recuperative power is indicative 
of physiological deterioration. -London Medical Press. 

• ' e ,  • 
Pasteurizing Milk at Horne. 

Milk has been pasteurized successfully, according to 
the American Agriculturist, by taking any ordinary 
bottles, fil ling 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 are removed 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. 'l' h e  

bottle may finally be p u t  in t h e  refrigerator after being­
partially chilled in water. 

Pasteurizing may also be accomplished with eq ually 
good, if not better, results in tin vessels, either a double 
boiler oatmeal 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 mil k 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 
same 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. 'I.'he advantage of tin 
vessels is that they may be plunged froUl hot water 
to ice water without danger of breakage, and with 
possible advantage to the milk. 

If the object of pasteurizing be to destroy the bacillus 
of tubercu losis, Ii. minimu lIl temperature of 1490 should 
be maintained for fifteen minutes, or 1400 for half an 
hour. 

If milk can be got from a herd known to be free from 
t uberculosis, or the person has no fear of this trouble, 
a pasteurizing temperature of from 1330 to 1400 main­
tained for fift.een or twenty minutes is sufficient to give 
g'Ood keeping' qualities and to effectually get rid of 95 
per cent of all bacteria, including the forms wh ich 
produce stomach disturbances, vomiting, and cholera 
infantum in children. 

In all pasteurizing work the sudden chilling of 500 or 
thereabout is im perative. T he milk should be kept 
covered and at as Iow a tem perature as can be obtained. 
Treated in this mannel', pasteurized milk will be found 
to have a delightfully sweet, pure taste long after com­
mon milk has lost its fresh ness. On the average it keeps 
fl'om six to thirty-six hours longer than unpasteurized 
milk in the same temptlrature. 

© 1897 SCIENTIFIC AMERICAN, INC.



THE HEILIIANN ELECTRIC LOCOIIOTIVE. 

It is now some three years since Mr. J. J. Heilmann, 
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 l'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 com­
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 
criticism based on theoretical a, 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 
courtesy of the builders we present a 
series of views of the first of these 
engines taken during its construction 
at the shops. 

J t itutifit �mttitJu. 
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, etc. , 
are completely housed in by a large plate steel cab or 

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 i n  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
tives will be capable of performing the 
full duty for which they are designed. 

.. . ... 
The Scientific ADJ.erlcan In Russia. 

The following is 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 
Russia and incidentally bears witness 
to the appreciation of the SCIENTIFIC 
AMERICAN in that country : 

The designs of the Heilmann loco­
motive have been subjected to con­
siderable criticism, 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. Fig. 5.-CROSS SECTION THROUGH MOTOR-HEILMANN LOCOMOTIVE. 

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 But while the loss in conversion is 

admitted, it is claimed by Mr. Heilmann that there casing which is given a sharp plow-like form at its 
are valuable compensations to be realized. In the forward end with a view to reducing the air re­
first place, the absence of reciprocating parts and sistance. 
counterbalance weights secures a perfectly balanced The boiler of the first experimental locomotive was of 
engine which is easy upon the track and bridges. the Lentz type, with corrugated fire box and combus­
There is a further economy, it is contended, in the use tion chambers, but in the present type the designer has 
of a many-cylindered high speed engine, and although returned to the ordinary locomotive style of boiler, the 
considered as an electric motor, there is a greater fire boxes being, however, of copper and built on the 
weight of machinery to be carried than in a motor Belpaire pattern. There are 351 tubes 1 '77 inch in dia­
driven from a central station, this is offset by the ab- meter and 12 '5 feet long, and there are 35 '95 square 
sence of any loss by transmission over a line of greater feet of grate surface, the total heating surface of the 
or less length. whole boiler being 1 , 996'5 square feet. The boiler pres-

Regarding the first claim that this type of locomotive sure is 200 pounds to the square inch. The generators 
is perfectly balanced there can be no d ispute, and the de- are driven by a Willans compound six-crank vertical 
signer is entitled to full credit for having solved one of engine, the cranks being set at 0' ,  1200, 240·, 240', 120' 
the most difficult problems connected with high speed and 0', by which arrangement the difficulties of coun­
locomotives. In the ordinary type the evil effects of terbalancing are completely overcome. In spite of its 
" excess balance" are met or mitigated by the use of high speed, the en gine runs in perfect equilibrium. 
large driving wheels. This, however, necessitates a As we have said, this is one respect in which Mr. Heil­
slow piston speed and a corresponding reduction of mann claims a distinct advantage over the ordinary 
the indicated horse power. In the Heilmann machine form of locomotive, in which the well known counter­
the main engine is completely balanced by the arrange- balance problem is causing no end of trouble and ex­
ment of the six cranks, and the tests which have pense. 
taken place show that there is a complete absence of There are two continuous current generators directly 
the well known hammering and plunging effects no- connected to the main shaft, one at each end of the 
ticeable in the ordinary locomotive. �ngine. The generators, which were built by Messrs. 

It will be argued that the ordinary electric motor is Brown, Boderi & Company, are continuous machines 
also balanced, and that the extra load of boiler, coupled in parallel, and each has a capacity of about 
engines and generator are a distinct handicap to this 1,000 amperes at 450 volts. They are excited by a 
engine. To this it must be answered that in a loco- small four-pole self-exciting dynamo which is driven by 
motive of 1, 350 horse power, which it is claimed the a simple Willans engine of about 28 horse power. The 
new machines will develop, the load of boiler, engines, current is led to eight motors, one for each axle ol the 
etc. , is almost necessary to give the requisite adhesion trucks. The motors have four poles, with two field 

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, en�­
neer and manufacturer in Russia will visit Paris d ur­
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 !'Iteam 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, equ ipped 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 Lan n on a company has placed a dozen electrical 
cabs in the streets. They resemble coupes, and the ac· 

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 become 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 
al together 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 m ust 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 
",hich 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 fiexibility, 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. 

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 l ighted by electricity, are 
speedy, and almost noiseless. They appear to 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. 

• 1 • • • 
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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SEPTEMBER 4, 1 897. ]  
HOUSE BUILDING BY RITUAL. 

BY COSMOS MINDBLlIU. 
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 
sou ls, 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
ure" 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 sOllle 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 

years of adobe brick dried in the snn 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 communal 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 h is rights when he takes to himself a 
helpmate, or more correctly when his helpmate takes 
hilll, for when he marries he goes to the home of his wife 
to live, and to a cE>rtain degree is adopted into her family. 

From tins 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. 
B ut as the house cl uster 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 
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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 chauge 
from the same social conditions. Some grow and in­
crease in size, while others wane and eventually become 
extinct. Thus in the Corn clan there are groups which 
claim to be of the stalk, leaves, grain, pollen, etc. , 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 houseii'. 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 

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 tri be 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 th.e 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 women 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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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 Masau wu (the sun) and other 
deities concerned in house life. 

The feathers are placed at the four COTners 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-

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 trodd .. n down flrmly. 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 rooms 
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 flnished 
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 ret urn 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 stonflS are mounted in it for grinding corn. The 
house is then ready for occupancy. '1'he door is mE'rely 
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 win ter 
weather these are cloE.ed by stone slabs, or built up 
solid with masonry, the filling being removed again in 
the spring. 

____________ .�.'�.H'�. __ -----------
The lnulDlDY of a Pharaoh. 

The greatest discovery of m ummies 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 crown 
of Upper and Lower Egypt and surrounded by a 
carved representation of the uroous sE'rpent. The 
name of Rameses 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 the folds of one of the bands 
which passed across the grave clothes to keep them 
in shape was a folded papyrus bearing inscripti6hs 
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, 1 898.  
Congress has adopted a resolution to the effect that 

the President be authorized, if in his j udgment it would 
not be incompatible with the public policy, to invite 
foreign nations to make exhibits at the Transmississippi 
and International Exposition to be held at Omaha, 
Neb. , between June 1 and November 1,  1898. Congress 
has already recognized the O maha exposition to the 
extent of appropriating $200, 000 for a govern ment 
department and exhibit. '1' he �tates in the neigh bor­
hood of the Mississippi River district are making special 
preparations too, ami Iowa, at t he last session of the 
Legislature, made a prel i minary appropriat.ion. Cali­
fornia is another of the Stl:,tes which is to take part, 
aIHI Louisiana, by act of Legislature, has i ntrusted to 
the State board of agriculture the business of provid­
ing for a fitting display of Louisiana's products. The 
purpose of the O maha exhibition is primarily to show 
" the products·, 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. 

J citutific �lUtricau. 
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 men who make inquiries on this poin t have 
th emselves 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 gardensr, 
like other artists, has to deal with beauty, but his, first 
and fundamental study is to provide for human use, for 
COlI. fort and for con venience. An architect of taste does 
not make a building and then hang ornaments upon it 
without and within. His structures will be beautifnl, 
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 rE'gard 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 lllany 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 froUl the 
general design and framework of the house and grounds, 
as a place where all the VAried necessities of the family 
in the way of health and happiness and home 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 symptom 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 contrive facilities 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 h uman wants-the necessities of men and 
women and children of various circumstances and 
conditions. A good artist must be primarily a man 
of sound j udgment, 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 gronping of the great b uild­
ings at the Columbian Exposition and ' the planning 
of that Court of Honor which was the crowning artistic 
success of MI'. O l lllsted's life. This view of the case 
contemplates an ideal that is rarely attained, and it is 
because the work of real artists i ll this line is rarely 
seen and sti l l  more rarely appreciated that the very 
existence of such an art is 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 gardenel' to design 
a public pleasure ground. We ought to have reached 
a stage of civilization when it is no longel' believed 
that any unskilled journeyman is competent to lay out 
·a park or garden, or pass j udgment on the plans of a 
park or garden. If any artist needs liOund judgruent 
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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. 

.. . . . .. 

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 them. 

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
sciollsness. 

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 wonld doubtless kill if it 
could be breathed, but any one who has attempted to 
flnter 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 different from 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, j ust 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-may 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 w hich people are actnally 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 trre 
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, theil' hearts stand still. This is indeed a 
terrible fate. 

• • • • •  
Be Good to Yourself. 

'rite Medical and Surgical Reporter gives the follow­
ing practical advice : .. Think deliberately of the house 
you live in-yoUl' body. Make up your mind firmly 
not to abuse it. Eat nothing that will hUl·t it. Wear 
nothing that distorts or pains it. Do not overload it 
with victuals or drink 01' work. Give yourself regular 
and abundant sleep. Keep your body warmly clad. 
Do not take cold ; guard yourself against it. If you 
feel the first symptoms, 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. prominent an object on the Lange BrUcke, near the of the post, and the unraveled ends of the rope are 

The accompanying illustration of a torpedo in its Schloss, in Berlin. About the same time he was in- bound around his wrists and tied securely, and all 
flight from the ship to the water must certainly be trusted with the superintendence of the inclosure knots are sealed with wax. A large nail is driven in 
reckoned as one of the curiosities of photography. It to the royal palace. He received from 800 to 1,000 the top of the post, to which are fastened cords that 
was taken during the recent naval maneuvers in Great thalers yearly, but whether that was for sculpture are passed out through the cabinet and held by mem­
Britain, and it represents the position assumed by the alone is uncertain. It is calculated that he was bers of the committee in order that they may know if 
torpedo j ust after it has left the firing or launching tube. rewarded with 11 ,000 thalers, or 33,000 marks, which the performer moves the· post in any manner during 

As our readers are doubtless aware, the Whitehead would be about one- eighth of the cost of the most the performance of any test, such as the ringing 
torpedo is  nothing more nor of bells, etc. Fig. 2 of our 
less than an air-propelled engraving shows the per-
cigar-shaped little ship, cal'ry- former tied to the post and 
ing its own air chambers amid- the cOl1l mittee holding the 
ships, its propelhng engines cords. The curtains of the 
in the stern and the deadly cabinet are closed and the 
charge of guncotton in the usual manifestations take 
bow. When a warship goes place. 
into action she carries several Before the performance a 
of these torpedoes ready hole is bored in the center of 
charged with guncotton and the end of the stick or post, 
compressed air. When she is in which is placed a chisel-
with in striking distance of the shaped piece of steel sharp-
enemy, one of them is placed ened at the lower end and 
in the launching tube, a long blunt at the upper end, as 
cylinder of metal of approxi- "hown in Fig. 3. The open -
mately the same internal dia- ing in the end of the post is 
meter as the external diameter now carefully closed and all 
of the torpedo, and when the signs of such an opening are 
object is within range a small concealed by the aid of glue, 
charge of powder or com- sawdust, and a l ittle dirt 
pressed air serves to eject the rubbed over it. 
torpedo in j ust the same way When the committee are 
as a shell is fired from a gun. invited to bore a hole in the 
The discharge of the torpedo post, the performer takes care 
starts the propeller engines, to start the bit, in order that 
which continue to drive the there will be no mistake abou t 
torpedo after it has entered getting the hole directly be-
the water. neath the chisel concealed i "  

Before it is fired provision the post. When the rope is 
is made for causing the tor- passed through the hole and 
pedo to travel at a certain knotted it is directly under 
depth below the surface of PHOTOGRAPH OF A WHITEHEAD TORPEDO TAKEN JUST AFTER ITS DISCHARGE FROM: the sharp edge of the chisel,  
the water. This is done by THE BATTLESHIP. with a thin layer of wood be-
means of a beautiful piece of tween. 'Vhen the nail is 
automatic and delicate machinery acting upon small excellent example of German sculpture in the beginning driven in the top of the post it strikes the chisel, forc-
vanes or rudders. This is so set that after it has of the eighteenth century. -T he Architect. ing it through the thin shell of wood above the rope 
made its preliminary dive the torpedo will rise, and, • ' . '  • and through the rope, thus releasing the performer, who 
after a few oscillations, settle down upon the fixed hori- THE " SPIRITUALISTIC POST TEST."* can withdraw his hands from the post and do any 
zontal course for which it is set. The full speed is BY W.  B. CAULK. trick he chooses, and when finished, by merely replac-
about 30 knots an hour, though, if it is desired, the en- The " spiritualistic post test " is among the latest and ing the ends of the rope in the holes from which he re­
gines may be set to carry the torpedo a greater distance most successful of mechanical fastenings. A piece of moved them, and holding the hands tight against the 
at a slower speed. Great as this speed is, it is not suffi- wood four inches square and three feet long is given to post, can allow a most rigid (>xamination of the seals 
cient to insure their keeping ahead of the modern tor- the committee, who bore a hole through it near one to show that it was not possible for him to have re­
pedo destroyers, and for this reason the bow launching end, and then pass an ordinary rope through the hole, leased his hands, and the persons holding the cords 
tubes are no longer built into the fastest boats. In the I tying a knot in the rope on each side of the post, press that are fast(>ned to the nail testify that they did not 
illustration we are supposed to be standing on a higher ing the knots against the post so that the rope cannot feel any movement of the performer or the post. 
deck than that from which the launching takes place, be drawn· through the post. The ends of the rope -.. -� • •• +.-04._- -----
and we are looking forward in the direction in which are now unraveled, and the post secured to the floor of SOUle Startling Figures. 
the ship is steaming. The streaked and milky appear- th(> cabinet. The New Y ork Sun in an editorial bunches some sig-
ance of the water is caused by the wash from the ves- The performer, standing behind the post, places his nificant pension facts, so that the inference drawn is 
sel's bows. Our engraving is from Black and White. wrists against the knots in the rope, one on each side that a great proportion of pensioners are unworthy of 

.. • • • • - government bounty and that the list should be cut 
The Sculptor's Profits. 

* Copyrighted, 1897, by Munn & Company.-From " Magic : Stage Illu- d F' tl bl'  h d h th t t th 8ions and Scientific Diversions, including Trick Photography." Ready Sep. own. Igures recen y pu IS e s ow a a e 
One of the most puzzling probl(>ms is to ascertaiu tember 15. PrIce 82.00. Send for illu8trated cireullll'. pr(>sent rate of expenditure the annual pension list has 

the . ratio between artists' fees and been consuming more than nine-
the cost of works at different tenths of the revenue taken in at 
periods. An attempt of the kind all of the custom houses in the 
has been made in Berlin, apropos United States ; or again, if the cus-
of the memorial of the Emperor toms duties are considered as pay-
William I. For that work the ing the general expenses of the 
Reichstag voted a sum of 4, 000,000 government, the pen�ions have been 
marks, and the expenses, it is be- using up not less than !l6 per cent 
lieved, will not exceed that sum. of the total receipts froIll internal 
Professor Reinhold Begas has re- revenue. 'f h irty -two years after the 
ceived one-fourth of the amount, end of the civil war, the number of 
but as he has not furnished a debit pensioners on account of that war 
and credit account-nor should he exceeds by about a quarter of a 
be expected to prepare one for the million the number of soldiers 
public gratification-it cannot be actually engaged in service in all of 
ascertained whether he has gained 3 the armies of the government at 
or lost by his great work. But it any time between the firing upon 
may well be doubted whether his Sumter and the surrender of Lee 
commission was as profitable as at Appomattox. The number of 
Rauch's when he executed the fine pensioners after a third of a century 
memorial of Frederick the Great, is between 30 and 40 perl cent larger 
which is so prominent an object in than the fighting army at any time 
the Unter den Linden. The pay- during the war. We have alread y 
ment was arranged differently. Dur- paid in pensions since the war two 
ing the twelve years he was engaged billion dollars or two-thirds as much 
on the work he received 3,000 thalel's as it cost the government to carry 
annually, and he was therefore able on the wal·. 
to devote himself to his task with- ---••••••• >---

out anxiety. On the completion of 
the memorial he received 20,000 
thaler8 ; 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. SchlUter, the sculp­
tor, was paid 2,000 thalers for his 
design for the memorial of Frede­
rick I, or the " Reiterbild des 
Grossen Kurf11rsten," which is so THE SPIRITUALISTIC POST TEST. 

ACCORDI.8G to some researches of 
Biernacki, in a GerIllan physicH I 
journal, alcohol contain ing wat e: ·  
may be depri ved of its water Ly 
dipping into it a malgamated alu­
minum. Alunlinum may be alllal­
galllated 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 
yields !>ufficient heat to bring about 
the amalgamation.-Elec. World. 
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RECENTLY PATENTED INVENTIONS. 

Engineerin�. 
COMBUSTION ENGINE. - AUgustus G. 

Pace, New York City. This engine has two cylinders 
in which pistons operate, and comhustion chambers have 
port commuuications 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. 

Hall way &pplla nces. 

SWITCH OPERATING DEVICE. -George 
M. Patterson, Providence, R. I. A mechanism ie pro­
vided by this invention for automatically shifting switch 
rails from a '!iding to the main track, the mechanism be· 
ing nnder the fnll control of the engineer or llreman on 
the locomotive, and being designed to entirely obviate 
danger of accident by side tracking a train. It com­
prises switch tongnes pivotally connected with a box­
ing in wWch is a spring-actuated block engae;ed by a 
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 wWch 
extends into the cab. 

Bicycles, Etc. 

A N  OVEL BICYCLE.-J ohn Carlyle Ray­
mond, Brooklyn, N. Y. On each side of the drive wheel 
shaft, according to this invention, is a pinion, each pin­
ion meshing with a gear wheel on a crank shaft jonrnaled 
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 fnlcmmed lever on 
the forward end of which is the saddle. The constrnc­
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 ou the pedals, assisting to propel 
the bicyc:e. 

TROLLEY BICYCLE. -Robert T. Oney, 
Charleston, West Va. TWs is a wheel adapted to carry 
an electric motor, and having on the front portion of its 
frame a jointed extensible trnlley pole carrying two trnl· 
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 
nsual pedal�, so that it may be propelled in the ordinary 
way, with the trnlley pole folded down in front, or 
both means of propulsion may be simultaneously em­
ployed if desired. 

Ml nillg, Etc . 

SEPARATING PRECIOUS METALS FRO M  
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 rna"" 
of ore to a molten condition, and then subjecting the 
mnning molten mass to the action of jets of steam, air, 
or other lIn1d, to form mineral wool, thus causing the 
minutely divided partIcles of the precious metal to col­
lect on' and adhere to t he mineral wool. The latter is 
then subjected to a leacWng process, a.. with free chlo­
rine gas in a solution, to separate the precions metals 
from the mineral wool. 

MechanlcaJ. 

POWER CONVERTING MECHANISM. ­
Benedict J. Ross, Louisville, Ky. To convert recipro· 
cating into rotary motion, this inventiou provides a de· 
vice wWch consists esseutially of bars pivoted together 
in one or more pairs, similarly to the two bars of a toggle 
joint, the outer ends of the bars �ing 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 conneded by rods 
with double cranks oil a shaft. The movement of the 
center pivot of the bar. forming a toggle joint causes a 
reciprocating movement of the connecting rod and a 
rotary movement of the shaft. 

WORK H OLDER. - Olof R. Joh n son, 
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 princivaIly of a bit plate on wWch a dog is fttted to 
slide, a disk turning in an opening in the dog and formed 
with a spiral groove ene;aged by a lug or pin on the bit 
plate. A device is provided for securely fastening the 
bit pilote in poSition on the bench or board, and anxlJiary 
dogs for holding boards upon edge and holding work in 
an inclined position. 

JUi8cellan4\Pus. 
COMPUTING SCALE.-William R. Dunn, 

Alton, Ind. A compnting or price indicating scale is 
provided by this invention, a movable weight being 
adapted to traverse two beams, one graduated to indicate 
pounds aud oun<:es and the other the price in cents of 
the substance being weighed. The price-indicating 
beam is a tubnlar rotative body, and has on its periphery 
l ongitudinal series of gradnatlons, with an index char­
"cter 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 tWrty-IIve cents per pound, or to 
be varied as desired. 

ADDING MACHINE. -William J. Ens­
worth, Erie, Pa. A macWne wWch may be nsed for add­
ing columns of ligures, 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 
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and register up to ninety-nine dollars ar.d ninety-nine 
cents and other forms up to thousands and millions. 

DRY OIL 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, wWle an adjusta­
ble dellector or lIame �preader with broad, lIat base con­
nects the top and bottom and receives the vaporizing 
pipe, there being a set screw for adjustably fixing the 
position of the dellector on the vaporizing pipe. An oil 
cut-off valve may be adjusted to regulate the amount of 
heat and lIame. 

SASH LocK. -Charles T. Redfield, Glen 
Haven. N. Y.· This lock brings the meetine: rails of tbe 
sashes together in a manner somewhat similar to the ac­
tion of a parallel rnler, drawing the ralls 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 securing stud, and an ahut· 
ment stud over which the link may readily be applied 
and removed. 

NOTE.-Coples of any of the above patents will be 
fnrnished by Munn & Co. for 10 cent.s each. Please 
send name of the patentee, title of invention, and date 
of this paper. 
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Interesting examples ot Modem Architectural Constrnc­
tion and allied subjects. All who contemplate building, 
or improving homes or strnctures of auy kind, have in 
tWs handsome work an almost endless series of the 
latest and best examples from which to make selections, 
thus saving time and mouey. 

The Fuliness, Richness, CheapneBB and Convenience 
of this work have won for it the LARGEST CIRCULATION 

of any Architectural Publication in the world. Sold by 
'lUI f!ewi!dealers. MUNN & CO., PuBLISHERS, 

861 Broadway, New York. 

fnrnacc so that its entire surface became an intense heat­
ing surface. The water was fed throngh a stuffing box 

The charge f<Yr insertion 'lMlder tMB head >8 One Dollar a on one of the journals, with a central perforated pipe 
lins for eacll insertion ; about e4allt w<Yrds to a line. that jetted the feed water in all directions, the steam be­
..idvert>8ements mmt be received at publication office ing taken from the opPosite journal with a stnffing box 
as early as Thur8day mornMtg to appear in tile fOllow- connection. The only style of lIash boiler that has done ina Woo"·8 >8su.e. any real service is the coiled pipe form with the water 

Marine Iron Works. Chicago. Catalogue free. injected at the bottom, which, by its foaming with the 
.. U. S." Metal Polish. Indianapolis. Samples free. sudden heat, rises through the coil and is all converted 

Yankee Notions. Waterbury Button Co. , Waterb'y, ct. into steam. The coiled pipe boilers have been of many 
forms, the most durable of which are made in a single 

Handle & Spoke Mchy. Ober Lathe Co. ,Chagrin �'alls,O. length of extra strung iron pipe. The most successful 
Improved Bicycle Machinery of every description. of the pipe boilers are of the kind made by Serpollet, in 

The Garvin Machine Co .• Spring and Varick Sts., N. Y. Paris, France, and used on steam carriages In the recent 
Concrete Houses - cheaper than brick, superior to road motor trials. The Serpollet is ilInstrated and de-

stone. H Ransome," 757 Monadnock Block, Chicago. scribed in SCIENTIFIC AIERICAN SUPPLEl[ENT, Nos. 
For Business Opportunities In Virginia. address Paul 664 and 732. Ten cents each, mailed. 

Scherer. Industrial Agt. N. and W. Ry . •  Roanoke, Va. 
(7201) .J. L. writes : Will you kindly 

A limited number of high grade motor wagons for 
sale. Address Motor Wagon, P. O. Box 773. New York. send me a receipt for tempering four ribbed reamer so it 

will harden and not curve 1 I have tried oil and salt 
The Norwich Une-New York to Worcester, Lowell, 

Gardner. Winchendon and Keene. N. H. From Pier 40. water and they curve. I have given yon the drawing so 

Nortb River, 5:30 P. M . •  week days only. as to make it as clear as possible. A. The 'sketch of our 

The celebrated " Hornsby.Akroyd " Patent Safety Oil correspondent represents an ordinary fonr ribbed reamer 

Engine Is built by the De La Vergue Refrigerating M .... -12 inches long, taper, and of small size. The hardening 
chine Company. Foot of East 138th Street, New York. of long slender tools is the most difficult operation in the 

The best book for electriCians and beginners In elec. macWnist's hands. We can only advise the necessary 

trieity is .. Experimental Science." by Geo. M. Hopkins. precautions nsed hy those who succeed. The steel should 
By mail, $4. Munn & Co., publishers, 361 Broadway, N. ¥. be annealed a second time before the last cnt Is made, 

A preparation for preventing rust on bright surfaces of by heating slowly in a low fire buried In an iron box or 
machinery and tools has just been put upon the market tnbe of clear ashes or line sand ; then IInished. The 
by Messrs. Golding & Company, of Boston, Mass .. after heating for hardening should be done in the same way as 
having fully tested Its qualities by several years' use on before, with a little pnlverized charcoal mixed with the 
their own manufactures. It Is made in two grades, ashes or sand. When the box and reamer bas been 
heavy for machinery and light for tools. is quickly ap- heated through, to a full cherry red, the reamer should 
plied with a brush or cloth. can be readily removed by be carefully drawn out endwi8e so as to prevent the pos­
vigorous rubbing with cloth or waste, and benzine or sibility of bending while hot ; and immediately dipped turpentine will dissolve it. It IIlIs the pores of the metal, 
leaving a thin 111m that is impervious to the salty atmo. vertically in oil, not too quickly. Any variation from 
sphere of the sea, snow, acid fumes. or any condition of the vertical is Uable to warp the tool by cooling one SIde 
dampness in factory or transportation. Made and sold faster than the other. In drawing temper care should 
by Golding & Company, Boston. New York, Phil.... also be taken to heat evenly on all sides alike to the 
delphia and Chicago. straw color, brown, or light blue, for whatever use the 

Jr Send for new and complete catalogue of Scientilic tool is for. The long delicate reamers of the tool trade 
and other Books for sale by Munn & Co. , 361 Broadway, are trned with an emery wheel and guiding machine. 
New ¥ork. Free on anplication. 

(7202) L. L. S. asks how to make dry 

llINTS TO CORRESPONDENTS. 
Names and &ddress must accompany all letters 

or no attention will be paid theretO. This is for om 
information and not for publication. 

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

Inquiries not answered in reasonable time should 
be repeated : correspondents will bear in mind that 
some answers require not a little research, and. 
though we endeavor to reply to all either by lette; 
or in this department. each must take his turn. Du yers wishing to purchase any article not advertised 
in our columns Will be furnished with addresses of 
honses manufacturing or carrying the same. 

Special Written InCormation on matters of 
personal rather than general interest cannot be 
expected withont remuneration. 

Scientific &merlcan Supplements referred 
to may be had at the office. Pnce 10 cents each. Books referred to promptly supplied on receipt of 
price. 

Minerals sent for .examination shonld 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 pressnre from 50 to 75 pounds? And 
state how mnch electricity it wonld take to work the 
same in volts and amperes. A. The electrn-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 shonld 
be a bar about 2).4 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 M. and shown in Fig. 30, page 55. 2. 
And state which is the most productive of magnetism, 
volts or amperes ? I have a generator that gives 50 volts 
and 3� amperes. Shall I be able to produce enough 
magnetism to give me the desired lift? A. The current 
for·the above winding is 3� amperes. The ampere turns 
give the hftlrig power. One ampere going once around 
the core constitutea an ampere tum; 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 
give the procel'B of laying water-tight cement lloor over 
boards ? A. A board 1I00r for a water-tight cement 
cover should be made of very narrow thick stuff, say 2 
inches wide and 1� inches tWck, on beams close enough 
to prevent springing. The upper comer of the llooring 
strips should be slightly beveled to allow of the cement 
pressing in between the boards to prevent cracking ; 
bottom edge of 1I00ring shonld be laid tight. Portland 
cement should be used and laid tWck enongh to prevent 
breaking up by the special use of the lloor. 

(7199) E. N. M. asks : Will you please 
inform me throngh the Notel and Queries columns of 
your paper how to make a selenium cell, snch as is used 
in electrical experiments? You will lind valuable articles 
on selenium cells in SUPPLE](]INT, Nos. 246, 264, 270, 271, 
281, 288, 676, and 749, which we can supply at 10 cents 
each. 

(7200) J. E. S. asks : Can you give me 
any hlformatlon regarding lIash boilers ? A. The bsh 
boiler has been the .ubject of engineering experin: ent 
during the past thirty years with no practical result be­
yond a few horse power. On the larger scale the nn­
equal heating of the steam.maklng snrfaces has pro­
duced uneqy1 expansion to such an extent as to min 
every boller tried In a very short time. The Reid boiler 
went throngh several forms, the principal of wWch was 
two cylindrical sheUs, concentric, vertical, with a space 
of " of an inch between them, with jets distributing 
the water npon tAle hot surfaces as evenly as possible 
with the surplus, if any, failing to the bottom. The lire 
box was beneath the boiler, with the heated gases ristnlt 
in contact. \\1th both Inside and outstde" ot the ·shell. 
The Mitchell boiler was a revolving cylinder over the 

cells for faradic and galvanic batteries, e. g., as the 
chloride of silver dry cen batteries. A. To make the 
chloride of silver cell, provide a glass tube about 1 inch 
in diameter and 3 inches Wgh. TWs is closed at the top 
by a cork. Through the c"rk paBBes a rod of chemically 
pure zinc, which may extend to witWn % 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 the chloride of silver in a 
porcelain cmcible and cast it in a hard carbon mould 
npon a silver wire, long enough to extend through the 
stopper and attach to the zinc of the next cell in series. 
The charging solut.ion is made by dissolving 1 ounce of 
pnre ammoniac chloride (sal ammoniac) in 1 quart of 
water. The tight fttting stopper r�tains the liqnld in the 
cell. If the cell IS not overworked, no gas is formed by 
it; so that there is usually no need of a vent. The cell is 
thns 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 ammoniac in water, 
so that the liquid will not mn out of the mass. In this 
sense only they are dry. TWs is packed between and 
aronnd the zinc and carbon. Much valuable information 
regarding dry cells and a description of many types will 
be found in SCIENTIFIC AMERICAN SUPl'LE](]INT, No. 
1001, 10 cents. 

(7203) J. M. W. asks for form ulas for 
aromatic vinegar: A. 1. Henry's. -Dried leaves of rose· 
mary; rue, wormwood, sage, mint and lavender flowers, 
each � oz. ; bruised nutmeg, cloves, angelica root and 
camphor, each � oz. ; alcohol (recti.fled), 4 oz. ; 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 140 (Or 150 C. Finally, press 
ont the now aromatized acid and lllter it. 2. Concen­
trated acetic acid, 8 oz. ;  otto of English lavender, 2 
drachms; otto of English rosemary, 1 drachm ; otto of 
cloves, l drachm; otto camphor, 1 oz. First dissolve the 
bmised camphor in the acetic acid, then add the per· 
fumery. after remaining together for a few days, with 
occasional agitation, IIlter. All vinegars are nsed by 
ponring 8 or 4 drachms into an ornamental smelline: bot­
tle, previously 1I11ed with crystals of sulphate of potash. 

NEW BOOKS, ETC. 

A PRACTICAL MANUAL OF LINSEED OIL 
MANUFACTURE AND TREATMENT. 
Varnish manufacture, su perior, me · 
dium and chea� grade8. By Joh n 
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 thoroue:hly acquainted with the manufac­
ture of linseed oil and linseed oil varnishes, and posses.es 
great value on this ground. The subject is treated in 
order I\Ild 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 beantifnlly got np and !Iandsomely illustrated 
monograph, in quarto form, issued by Sargent & Cum­
pany, of New York, makers of artistic hardware and line 
locks with the view of making the pu bllc better acquainted 
with the elegant designs and line ftnish of the goods 

produced by the honse. The company is one of the old­
est and largest in this line of business, and the great va­
rietv and beauty of their several ftnishes in antique cOP­
per; old brass, oxidized silver, etc., of snch articles as 
escntcheons, door plates and knobs, locks, butts and 
Wnges, and other household trimmings, are well bronght 
out In the line half tones furnished iu this " Book of 
Designs." It iJ! sent free to applicants. 

© 1897 SCIENTIFIC AMERICAN, INC.
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ORDINARY RATES. 

Inside Palfe, each insertion, - 111 cents a line 
Back Palfe, each insertion, - - $1.00 a line 

IlrFor some classes of Advertisemenu. Special and 
Higher rates are requiTed. 

Tbe above are cbarges per agate line-about eijl'bt 
words per line. Tbis notice snows tbe widtb of tbe line. 

r���8��; �� Bftsat�a%�erat:��a:;�f: {fnSl, �;�e!�ri��: 
ment, as the letter fress. Advertisements must be f:g�T�� tg�p��:i� t¥i: f�1!':i� :e�i78 ��u��Ur8day 

Star * 
Lathes 

foot powet' 
Screw • . •  

• • •  cutting 
Automatic 
Cross feed 

9 and t i-inch Swing. 
New and Original Features 

Se1Id for Catalogue B. 
Seneca Falls Mfg. Company, 
695 Watt:r St.,Seneca Falls,N. y. 

S C I  E N T I F I C AMERICAN SUPPLE­

��:Ji;;.�nSua:;�:�i':�k
C:n

U��e�a�f 
a\b�b�C��c�I��� 

10 cent.. AI.o to be bad of new.dealer. in all part. of 
the country. 

• P O W E. R  & F O O T  I SHAPER S , P LANERS , D R I L LS, 
.... AT H E S. �t.f�lrpE.pr,��P 2�TVLIJ,ful��t� 

EBA5TIAN LATHE CO. 120 CULVERT 5T. C INC INNAT I .  O .  

HAVE T H E  LAT E ST I M PROVE M E N TS. 
No macbine .bop can be tborougbly up-to-date unless _It ba. tbe most 

modern per­
- . fected tools. 

For instance, 
the 

A S H L E Y  PAT E N T  N I P P L E  H O L D E R S  

��I�y n�grJ'i��0�1������0:1�%": ���ffa�'!,"tb�h�i�':i 
off both the sleeve and shank thread. Made of best 
quality cast .te .. l.  carefully lItted. Loug or short nip.. 

g�e
l�g'l.'lt

w':;\��t
e��tJ:'���lfo�� Asbley Holders are 

WALWORTH MFG.  C O . ,  20 O l iver St., Boston, Mass. 

SAVE � YOUR FUEL 
By using our (stove pipe) RADIATOR. 

With Hs 120 Cross Tubes, 
ONE .tove or furnace does the work ot 
TWO. Drop postal for proofs from 
prominent men. 

TO INTRODUCE OUR RADIATOR, 
the first order from each neighborhood 
filled at WHOLESALE price, &lid secures 
an agency. Write at once. 

ROCHESTER RADIATOR COMPANY, 
SS F,,"carp. 8t., ROCHESTER, N. V. 

•••••••••••••••••••••••••••• 
: N EW HAC K  SAW FRAM E S .  : • Saw may be Instantly at- • • � - - 1 tacbed or removed or set . 
• • at any angle. Finely . • I .. lInlshed and n1ck- • • - eled. C o c o  b o l a  • • handles. r:r- Catalogue of � Tools free. • : l�s� STAR RETT �oC]i3. Atho l . �.AS�"·. : •••••••••••••••••••••••••••• 

ROCK DRI LLS 
AIR COMPRESSORS 

S I M PLEST, MOST EFFICIENT and DURABLE. (RAN D D R  I LL CO.) 
Send Jor CataLogue. 1 0 0 Broadway, New York.  

B A R N E S' -
U PRIGHT DRI LLS 

W. F. & J O H N  BAR N ES CO. 
1 999  Ruby Street, ROCKFORD, ILL. 

THE COB U R N  PATENT TROLLEY TRACK 

HOUSE DOOR 
HABGERS� 

Tbe IIl'st made with adjustable track. 
The track can be put up In 30 minutes. 

r:r- Send for Book. 
The Coburn Trol ley Track Mfg. Co., 

P R ATT' S C O N E  
Simple in con.tructlon, ea.lly "r'1�::::;p; .. ," 

applied. Saves TIME to manufac- . 
turers, TROUBLE to operator, and 
WEAR to belts. In orderlug give 
width of belt. 
AI'or,;Selts ���� inc,\les wille, 't� 
I..r'Send for catalogue of machiwl.u' tools 

CHANDLER & FAROU HAR, 
3S Federal S t . ,  BO!'iTO S ,  MASS. 

RaI lway. - Deta.i ls of cODstruction and description of 
rol l ing stock of a new system of portable railway which 
may be laid upon grOund t.hat has received no special 
preparation for its reception. With 19 illustrations. 
Contained in SC'I ENTIP'W AMERICAN SUPPLEMENT. No. 
1 0 1 4 .  Price 10 cents. To be had at tbi. office and from 
all new.dealers_ 

Woodworkers' 
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. 

Tools. 

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 Ohas. A. Strel inger 00. 
Address Box �, DETROIT, MICH. 

PHYSICAL AND SCHOOL APPARATUS 
TOE P L E R  HOLTZ 

SELF CHARG INe  
M AC H tNE 

For School, College or 
X Ray work. 

ar Circular free. 
E. S. R ITCH I E  & SONS, 

Brookline, Ma8 •• 

STEll A mill . for cru.sbing ores. 
Equal 10 effic.ency to a 
five stamp battery, and at 

A boon alike to STIM p a fraction 
the pro�pe�tor of tbe ex-
a n d  m . n . n g  pense. 
capitalist. Send for catalogue. MILL GATES I RON WORKS . Dept. C, 
660 Elston Ave., Chicago, U, S. A. 

PIERCE 2 ACTUAL H. P. 
PRICE, Complete, $1311.00. 
Made for Gas or Gasoline. 
M A R I N E  E N G I N ES TO 4 H. P. 16, 18 and 21 foot Lannch Out-

fits complete. All sizes 
Stationary to 211 h. P. r:r- Soo.d for Circular of riu wanted. 

P I E R C E  EN C I N E  CO. 
17 N .  1 7th St.,  Racine, W is . 

MANUFACTURE OF BICYCLES. - A 
very comprehensive article giving tbe details of con-

���'&�� ofC���rn��'1ri'
f
S����::�IC��ER'rJi� ���: 

PLEMENT, No. 908. Price 10 cents. To be had at this 
ofllce and from all newsdealers. 

POWER? POWER? POWER I 
Fifty per cent. increase at no additional expNlse. 

YICTaR VAPOR EII B I I E  •• 
LOCA L  AGENTS WANTE D .  Steam and Vapor Launches Row and 5ail Boats. 

Send fo';,��t���:,"d. Specify

. 

. 
THol. KANE .t. ao. .' " . . 

64-66 Wabash av. ,  Chicago. . . . .. 

For LIghting and PlatIng 
� lIgbt - $ 40.00 
50 light 75.00 

100 lIj1'ht - - 125.00 
MOTORS � h. p .. $l5; � h,'p" $25; i h. p., MO; 2 b. P,, !W. 

Storage batteries and propeller wheels 
for boats. EVANS ELECTRIC CO. 

61 and ISS N. ABbland A. ve .. Chicago, W. 

Fg����:��u�::' 
Gas, and Gasoline di­
rect from the tank. 
1 to 40 H. P., actual. 
The Sprinlffield 

Gas Engine Co. 
21 W. Washington St. 

Sprinlffield, O. 

ACETYLENE APPARATUS. -ACETY-
lene number of the SCIIt"TIrIC AM EIUCAN SUPPLII­
MENT. describing. With fuli  i l l ustrations, the most 
recent. Simple. or home made and commercial apparatus 
for Ileneratm", acetvlene on the hUlle and small 8cale. 
The Iilas 8S made for and used by the m I

C
roscopist and 

student j its use in the mallie lantern . 'l'he new French 
table lamp making its own acetylene. Contained in 
SCIESTIFIC A�l lI lnCA" SUPPLEMENT, No. 1 0'; ,. .  
Price 10 cents. r!,o be had at office. 

C R E E N F I E L D  

Steam Engine Works. 
Established 187'-

Manufacturers of Greenlleld Sta­
tionary, Portable and Yacht 
E N G I N ES AND B01 LERS. 
Also HOrizontal, Automatlo 

and Variable Cut-off Engines. 
Siae. from a to 78 B�POftl'. 

Also Vertical and Horizontal and 
Marine Boller., Steam Pumps 

and Adams' GrateB8l'II. 
W. G. & G. GREE S F I BLD, 

Ea.' Newal'k, N. ". 

TO INVENTORS, 
An experience of nearly fifty years, and the prepara­

tion of more than one hundred thousand appJicatioDs 
for patents at home and abroad, enable us to understand 
the laws and practice on both continents, and to possess 
unequaled facilities for procurlng patents everywhere. 
A synopsis of the patent law. of tbe United State. and 
all foreigu 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. 
Addres. MUNN & CO., office SCIENTIFIC AMERICAN, 
361 Broadway. New York. 

INDEX O F  INVENTIONS 

For which Letters Patent of the 
United States were Granted 

AUGUST 24, 1891, 
A N D  E A C H  B E A R I N O  T H A T  D A T E. 

[See note at end of li.t about copies of these patents,] 

Advertising card, C. Ii'. Engstrom . . . . . . . . . • . . . . . . . .  
Adverti.ing vebicle, C .  S .  Stalford . . . . . . . . . . . . . . . .  . . 
A ir brake. W. K. Omick .. . . . . . . . . . . . . . . . . . . . . . . . . . . .  . 
Air sblp, T. M. Crepar .. . . . . . . . . . . . . . . . . . . . . . . . . . . . .  . . 
Alarm. See Burglar alarm. 
Ancbor, D. Hoyt .. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 588.767 
Armature for induction motors, A. L. Cushman . . fi88,�2 
A

x\"o,:'.�����: .:������:.�.�����.����? � . . �.������ 588.759 i 
�:H::l����: ¥.1: I;��aii,;: : : : : : : : : : : : : : : : : : : : : : : : :  �:� I 
Bag fa.tener, N. F. Wightman . . . . . . . . . . . . . . . . . . . . . .  588.8(8 
Bag tie, A. Davison . . . . . • . . . . . . . . . . . . . . • . . • • . . • . . . . .  588,855 
BandsJle cutting machine, J. R. Volz . . . . . . . . . . . . . .  588.844 
Barrel head. J. �'. Adam . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 588.763 
Battery. See Electric battery. 
Bearing, roller, J. R. Richardson . . . . . . . . . . . . . , . . . . .  588,837 
Bearings, oil retainer and distributer for hollow 

rolls of roller, Tellef.en & Lockwood . . . . . . . . . .  588,667 
Bed attachment, D_ B. Ware . . . . . . . . . . . . . . . . . . . . . . . .  588,622 
Bell, bicycle. FOI'jf 

& Birch . . . . . . . . . . . . . . . . . . . . . . . . .  588,860 

1 57 

DRAWING AND DESIG 
lIechanical k Architectural Dr&wing; M&rine, ���_� 
Stationary or Locomotive Engineering; MiniDgj 
Prollpecting; Metal Pa.Uern Cutting; Plumbingj ��i!����I, 3 1  COURSES :Y��l:l�� 
Engineering; Suneying and Mappingj Book· 
Keeping ,  Shorthand j English Branche. j 
Architecture; Electricity; :Machine Design. 
�:!';;'h. GUARANTEED SUCCESS. 
FII. lladerall, AdVlDC. or Ililallllul •• 
ei,.e"",,. F'l'ee: Sta'� ."bjed ,au will' to dua,. 
b. ... rDdloDal Correspondenee 8ehooll, Box 948, 

M I C H I IAN COLLEIE O F  M I N ES 
A State technical .cbool. Practical work. Special 

i��i
t
�·.;��k��
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e
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For Catalogues. address 
DR. M E. W ADBWORTH, PreSident. Hougbton, Micb. 

W ABHINGTON. D. C., Bliss Building. 

Bliss School of Electricity 
The only Institution teacbing practical electrical engin­
eering exclu.lvely. Laboratory equlpment excellent. 
Cour.es open October 1st, Catalojl'Ue on application. 

to prepare 
pass any civil 

servlOe .il.min'�ti(>n with & high 
average, t.hu. a.ssuring early appointment. 
Particulars about all Gov't positions, dates 
of examinations, etc., tree. 
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oo�J. ��T.:�B:�i::,�:!�I���!�:>c. 

��l} �J�r;l�g �.;vicie����age & 'Wade,: : : : : : : : : : : : : �:� 
:i���I�: r·J:·��t��siiojf::::,·. ·,·:. ·.·.·:.·.:·:, ·. ·. ·: . .. : .: . .. .. : �,; I TH E I M P ROVE D lAS Bicycle alarm, R. Hartmann e t  al . . . . . . . . . . . . . . . . . .  588,543 E N  a I N E .  Bicycle attachment, W. P. Brodl>eck . . .  " . .  " ,." . .  588,551 Two cylinder. In one casting. Bicycle crank hangers, mechanlsm for maklng, Occupies less space and weiglis N. E. Parish . . . . . . . . . . . . . : . . . . . . . . . . . . . . . . . . . . . . . . .  588,� Jess for it s power than any engine Bicycle foot rest, W. W. NI.bet . . . . " . . . . . . . . . . . . . .  588,873 made. Can be used wherever pow-B!cycle mud guard, �. Hoyt . . . . . . . . . . . . . . . . . . . .  " . . .  588.922 er I. required. Eltber .ta-BIcycle or otber venlcle, J. H, Elcker.hoff" , . . .  " 588,6'97 tionary or marine. No llre. Bicycle .houlder brace. A. Robert .. . " . . . . . . . " . . .  588,�1 No beRt. No smoke. No li-
�l���l� ��ci'_��:e���i:i�

et
;;a�'�ilry

mlt�aigii: :  �:� censed engineer required. 
Blower and exhauster, ¥f. §cbuster . . . . . . . . . . . . . . . .  588,735 IT Send, forcataWgue. 

:gn��'w��:r ':a':::.
r

.\.��:;,?��e6inson & Donald . . . . 588,605 S I NTZ GAS ENGINE CO . . 
Boots or shoes aPf.Jiance for easing, S. Learoyd 588,703 Grand Rapids. 
Bottle. non-rellilab e, E. Riley . . . . . . . . . . . . .  " . . . . . . .  58&,603 Mich .. U. S. A. 
Bottle stopper. D. T. Pbillip . . . . . . . . . . . . . . . . " . . . . . . . 588,775 _____________________ _ 
Bottles, etc., closing piece for, G. W. Steffens" . . . 588,784 
Box. See Fare box. 
Box, H. S, Munson .. . .  " " " " "  . . . . . . .  " . . . . . . . . . . .  " 588,871 
Box coverlug machine. Smith & Bullock, . , , . .  , , . .  588,887 
Brake. See Air brake. Car brake. Track brake. 

Wagon brake. 
Brick drier. H. H. Wal.h . . . . . . . . . . . . .  " " "  . . . . . . . . .  588.621 
Bucket, berry, W. W. Roland . . . . . .  " . . . . . .  " . . . . . . . 588,930 
Buckle, bridle blinder, J. Mealey . . . . . . . . . . . . . . . . . . . 588,590 
Bulkbead door., means for automatically operat-

ing, Dorr & Stubler . . . . .  " " . . . . . . . . . . . . . . . . . . . . . 588.793 
Burglar alarm, electric, H. M. Dumas . . . . . . . . . . . . . .  588,695 
Burner. See Hydrocarbon burner. Oil burner. 
Butter cutting machine. C. T, Colby . . . . . . . . . . .  " . . .  588. 
Calendar holder. H, Brown . . . . . " . . .  " . " " " . "  . . . .  588, 
Camera. roll holdIng, P. K. Stern " " "  .. " " . . . . . . . 
Can, A. W. Livingston . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  . 
Can opener, F. Hoyt . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  . 

g:�tg��e���W��I���.�����: .�: �:. �����: : : : : : : :  
Car brake and fender, emergency, A. Grieves . . . . .  

g:� ������r'a����:�s� r�f;:;: -W :  'Thornburgii 588,722 
Car fender, M. Ilettmar . . . . . . . . .  " " " " " . . . . . . . . . . .  588.816 
Car fender. J. Wick . . . " . .  " "  . . . . . .  " . . . . .  " "  . .  " . .  588.847 
Car fender. J. K. Young . . . . . . . . . . . . . . " . . . . . . . . . . .  588.849 
Car, railway, J. L. Finley . . . . . . . . . . . . . . . . . . . . . . . . . . . . 588,563 
Car strap and handhold, F. E. Benton .. . . . . . . . . . . . . 588,89<1 
Car tank. P. Brown" . . " . . . . . .  " "  . . . .  " . . . . . . . . . .  " ,  588.7{2 
Carbids, means for manufacturing, J. W. Kene-

veL . . . . . . . . . " . .  " . . . . . . . . . . . . . .  " . . . . . . . .  , . . . . . . . .  1>88.866 
Carpet beating macblne, J, H. Ibe! . .  . . . . .  " . . . .  " "  588,678 
Carriage wheel. J. Lindsay . . . . . . . . . . . . . . . . . . . . . . . . . .  588,682 
Cartridge. M. P. Bo ... . .  " . .  " . .  " . . .  " "  . . . . . . . . . . . .  588,784 

cru;�a����!�:'p���r���'k�:g��:.� .���.���.���� 688,801 ACETYLENE GAS AN D CARBIDE OF g::�n�:aS:�!ec!e�. Seaman . . . . . . . . . . . . . . . . . . . . 588,662 

Ca.h register, C. J. Ryberg . . . . .  " . .  " . . . . . . . . " "  . . .  588,733 

gg:i� C���I*'.�rs�r;;�h!il. Morse . . . . . . . . . . . . . , , " 588,7(){ 

Chair, L . .  Johnson, . .  " . . " . . . . .  , . . . . " . . . . . . . . . . . . .  . .  
Cigar bunching machine, H. Jerstrum . . . . . . . . . . . . .  588, 
Cigarette macbine, G. H. Hilgartner. , . , . .  , .  , , " . , '  588. 
Cinder sbield, J. F. Adams . . . . . . . . . . . . . . . . . . . . . . . . . .  588, 
Cla.p. See Garment clasp. 
Cla.p, C. R. Bradley et al . . . . . . . . . . . . . . . . . . . . . . . . . . . .  588.67{ 
Clasp, A. W. Evans . . . . . . . . . . . . . . . .  " . . . . . . . . . . . . . . . . .  588,560 
Cia;)" working machinery, feed regulator for, H, 

C. Ingrabam" . . . .  " . . . . . .  " . .  " ' ,  . .  , ' ' ' ' ,  . .  , ,  . . . . .  588.715 
Cleaner. See Flue cleaner. Fruit cleaner. . 
Clevis. plow. O. Lade . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 1 . .  588,588 
Clock, alarm, A. Bannatyne . . . . . . . . . . . . . . . . . . . . . . � . . 588,8)9 
Clock. alarm. J, W. Brewster . . . . . . . . . . . . . . . . . . . . . . . . 588,550 
(JOC�q:lj� ��b��'f.If�� . . ���I�.���. �����:��. ���� 588,765 
Collating macbine. T. C. Dexter . . . . . . . . . . . . . . . . .  588,635 
Concentrating machine, W. M. Moore . . . . . . . . . . . . . . 588,80'32 
Concentrating machine, S. W. Vale . . . . . . . . . . . . . . . 588,934 
Conden.er. C, O. Lindroth . . . . . . . . . . . . . . . . . . . 588.585, 588,586 
Conveyor. pneumatiC, A. P. HesloE . . . . . . . . . . . . . . . .  588,908 
con

f6�:��,Oa�;::��. �.���.���� . .  �.� ����. ���.t.�� 588,901 
Conveyors, automatic feed spout for, J. M. 

Dodge.. . . . . .  . . . .  . .  . .  . . . . .  . . . .  . . . .  . . . .  . . .  . . .  . .  . . . . . .  588,899 

gg�riir;:s;.��US\���ri��e��';,'f;r�t�·. ���\vaie':'; �:� g�:::�\��. m��t�":. 9F.ul.
lIg� . .f.���J�:����: . . . . 588.618 

g��l�:;;e�e�� r,errJ'�JI��:���: . . . . . . . . . . . . . .  " . . . . .  588.726 
Cyclometer or relOstering macbine. L. J. Burdick 588,727 
Digger. See Post bole digger. Potato digger. 
Door bolder, J. F. Sullivan . . . . . . . . . . . . . . . . : " , . . . .  588.619 
Door structure, storm, T. Van Kannel. . . . .  688,620, 588.888 
Drapery pin or hook. J. Smitb . . . . . . . . . . . . . . . . . . . . .  588.886 
Drawer, antifriction, I. C. l4"riesen . . . . . . . . . . . . . . . . . .  588,565 

B�r;�r�:��r'l� :ie�' Kepbart . . . . . . . . . . . . . . . . . . . 586,750 

Drill, F. Raymond. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  . . 588,929 
Drill frame, P. Broadbooks . . . . . . . . . . . . . . . . . . . . . . . . . .  588.712 
Drinking fountain. M. Meeres . . . . . . . . . . . . . . . . . . . . . .  588,772 
Egg beater. C. F. Smith . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  588.66.� 
Egg tester. H. C. Timms . . . . . . . . . . . . .  " . . . . . .  _ . . . . . .  588,736 
Electric battery, W. Mills . . . . . . . . . . . . . . . . . . . .  588,591, 588.592 
Electric cutout, N. Marshall . . . . . . . . . . . . . . . . . . . . . . . .  588,886 
Electric lighting sy.tem. F. W. Lord . . . . . . . . . . . . . . . 588,683 

�l:���� ���iyiih�r�:rl�v�e?·l.i'Vaii 'iioeveii� 588,602 

bergh . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 588,66'9 
Electrodes of electric accumulators, active ma-

terial for. S. Hammacber . . . . . . . . . . . . . . . . . . . . . . . .  588.905 
Elevator. See Water elevator. 
Elevator safety lock, G. W. MacKenzie . . . . . . . . . . . .  588.588 
Elevator slipper. M. McNamara . . . . . . . . . . . . . . . . . . . .  588,651 
Engine. See Gas engine. Traction engine. 
Engine Igniter. explosive. L. Bly . . . . . . . . . . . . . . . . . . . 586.629 
�����M:.

ltw.' l.
a�a:��:.� .�. ���.������: : : : : : : : : : : �:� 

Envelope, R. Jobnston . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 588,679 
Envelop and packing case, mailing, J. F. WIl-

belm .. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  588.892 
Eyeglasses. A. M. Ward .. . . . . . . . . . . . . . . . . . . . . . . . . . . . . 588.723 
Fan, lIy. G. E. Painter . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 588.7M 
Fare box, J, Quinn . . . . . . . . . . . . . . . . . . . .  " . . . . . . . . . . . . . .  588,778 
Fence, wire •. C. C. Carter . . . . . . . . . . . . . . • • . . . . . . . . . . . . .  588,896 
Fence. wire. J. C. Perry . . . . . . . . . . . . . . . . . . . . . . . . . . . .  " 588,77{ 
Fifth wbeel, J. Koenig, Jr . . . . . . . . . . . . . . . . . . . . . . . . . . . 588.6« 
Fire escape. portable, W. E. Wabnltz . . . . . . . . . . . . . . 588,889 R�: �1��r:r. 

p�.
r���:r't.�����i

.�,. �:.�: ���:.�.:: : : :  =:= 
R���:�ofJ!�?��ak.csi!rttg:.���: : : : : : : : : : : : : : : : : : : :  �:m 
Flue cleaner, rotary, L. J. Jones . . • . • • • • • • • • • • • • • • • •  688,830 
I!'ountaln. See Drlnklug fountain. 

(Continued on page 158) 

Caicium.-A l l  about the new i I Iumtnllntt i ts qua l i t ies. 
chemistry. pressure of l i quefact ion, i t! probable future. 
ex permlents performed with it. A most valuable  series 
of artiC les, I!ivinll In complete form the particu lars of 
this subject. A pparatns lor makinll the flas. Contained 
III  SCIENTIFIC AMEHICAN SUPPLEMENT. Nos. 99S. 
1 004, 1 00,., 1 0 1 �, 1 0 1 4. 1 0 1 '; .  l O l li ,  1 ()��. 
1 03 3  and 1 H3S. 'rhe most recent apparatus of sim· 
ple and wore elaborate type described and i l lustrated 
in speCial acety lene Supplement No. 1 O S ,. .  Price 10 
cents each. fJ.'o be bad at this ottice and from aU news­
doalers. 

n�w SUppl�m�nt 
£atalo9U� ! 

An entirely New Supplement Catalogue is 
now ready for distribution ; it include!': 
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 10,01 ,0 papers mon 
than the former one. It will be sen, 
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. 

© 1897 SCIENTIFIC AMERICAN, INC.



The Il)lal)cJ Pril)ter ...... �# 
Is the journal par excellenct! for printers and all 
lovers of fine art in the printed page. Is Ii re­
pository of technical and general information on 

HOW TO TASTEFUllY PR[PAR[ 
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. 

"H[ INLAND PRINT(R CO., 212-214 Monroe SL, CHICAGO. 

Tools For All Trades 
You can't even think of a 'roo) that 
iSll't mentioned in our 1897 Tool Cat­
alogue. Every Metal Worker, every 
per�on interested in Machinery or 
llacbinery �upp1ieB, needs It in his 
f����Sinctfe�. 

c��aii�s a 7�OOIE�e
e
tBe 

'1'001 1:!lncyclopedia. Handsomely 
bound in cloth, express paid on re-
;'�\rt�: 'r��ndr:g

n
:ltEa��;rr ���� 

amounting to '10.00 or over. 
M O NTG O M E RY "  C O .  

MAKERS AND 
J
OBBERS IN 

F I N E TOO L S ,  
1 0 5  Fu lton Street, N e w  York C ity. 

USE OF HOT AIR IN DRYING.-BY E. 
M. Cooka A paper in which the author demons.trates the �reat economy of the use of hot air over that of steam for 
drying many mat.erials, especially those in lumps, Ilrain, 
or powder. \\' ith 3 i l I ustrutions. Conta ined in SCIF.N­
TIFIC AM ERI CA N SUPPLEMENT. Nos. l fl�� and 1023. Price 10 cents each. To be had at th is offlce nnd from ut I  
newsdealersa 

A Pleasant Home 
is a combination of all that is beautiful and use­
ful. Arti.tlc Hardware selected from .. Sar­
lrent'8 Book O'f Designs " is beautiful and 
useful as well . If you propose building. a copy of tbis book will be sent free upon application to 8argent &. Co . 37 Chamber� St., Ne� York. 

LIGHT AND ELECTRIFICATION. -BY 
Oliver J .  Lodge. ']'he fundllmentai facts o t  n new branch of physics. the subject of photo-electric action. the in­
fluence of il l umination upon elect-rifled fmrfaces. Con­
tained in SC I ENTIFlC A �IERIC.AN 8U PPLE�fENT, No. 1016. Price 10 cents. '1' 0 be had at this office and from all newsdeulers. 
AMERIOAN UNDERWRITER 
WATER  RELIEF VALVE . For use on Pumps-either 

Steam, Rotary or Plunger. 
A M E R ICAN C Y L I N D E R  
R E L I E F  VALV E S .  

IF" Send lor CatalogUe A. AMEltiCAN 8TEAM GAUGE CO., 34, 36 & 3S C h a t'doll St., Boston, Mass. 

THE TIN PLATE INDUSTRY IN THE 
U n ited States.- \ n  interestinl{ puper. showing the ex·  
t r:lprdinary development of the tm plate industry in 
r h is count ry, and the serinU8 competi tion into which it 
is now enterinR' with the British industry. With 18 iI lus­
tr:ltions. Contll i ned in SCIKNTIFIC A MERICA N SU PPLE­>f>'''T, Nos. l 0 19 . 1 0�0, 1 02 1 ,  1 0�� and 1 0�3. Price 10 cents each, or 50 cents for the serie�. To be had 
at this office and from aJi newsdealers. 

P ipe Thread ing Machines 
of Highest Merit. 

C O M B I NATION BENCH 
and PI PE VISES.  

Catalogue containing inter­
esting information free. 

Blgnal !  & Keeler Mfg . Co. ,  
Box S., Edwardsville, Il l .  
11' YOlt wa nt the best L" tlte a'Yul Drill 
-=Ol=- GHUGKS 

BUY 

WEST CO'I"l" S . 
S t r o n o . s t 

Grip, Great­
est Oapacity and DMabil­itll, Oheap ana 

Westcott Chuck Co., Oneida, N. Y • •  U_ S. A. 
Ask JOT cataloglu in Enghsh, FrtmCh Spanish OT German. FIRST PRIZE AT COLUMBB-N EXPOSITION, 1893. 

I P R I N T M Y  
O W N  
Cards, clrcu· 
lars, with $ 5  
Press and save 
money. 

MODERN PHOTOGRAVURE METH-
ods.-Ky Horace Wllmer. An interesting description of 
���1��
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>l ENT. No. 1 00". Price 10 cents. '1'0 be had at this 
o�ce and from all newsdealers. 

N I C K E L  
AND 

Electro. Plating 
Apparatua aud Materiai. 

THE 
& VanWinkle 
CO., 

Newark, 1'\ • • l .  
186 Libert)' St., N .  Y. ar. 0\1 B'l 8. 0uaJ 8t.. 

OblCllllO-

I titutifit jmtritau. [SEPTEMBER 4. 18c}7. 
Fruit cleaner, A. Chambers . . . . . . . . . . . . . . . . . . . . . . . . . .  588,BM 
Furnace. See lleating furnaoe. Furnace, W. Brothers . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  588,630 
�'use. shell. Hale & ReavU . . . . . • . . . . . . . . . . . . . . . . . . . . .  588,861 
g:�e a���!!��:,

r ��f5:, ���:. Bass . . . . . . . . . . . . . . . .  588,811 
Garden too] , combination , E. O. Simmolls . . . . . . . . .  588,757 
8:����fn';!���<iu�s\���:: : : : . : : : : : :  : : : : : : : : : : : : : : : : : : �;�A 
Gas generating apparatus, acetylene, D. C. Mor-

ency . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  588,593 
Gas meter,. R. H. Buckin�ham . . . . . . . . . . . . . . . . . . . . . .  588,632 
Gate. B. P. Rice . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  588.732 
Gear teeth, machine for generating. H. C. War-

ren. . .  . . . .  . .  . .  . . . .  . . . .  . . . .  . . . .  . . . .  . . . .  . . . .  . . . . . . . .  . . 588.738 
Gearing, differential, A. De Dion et a!.. . . . . . . . . . . . .  588,856 
Gearing, sprocket and chain, G. E. Humphreys . .  588,577 
Hin feed for roller compresses, C. L. Bessonette 588,812 Glass b lower's mould. M. J. Owens . . . . . . . . . . . . . . . . .  588,926 Glass, making plate. C. C. Hartung . . . . . . . . . . . . . . . . .  5H8,b74 
Hlass press, R. G. Hemingray . . . . . . . . . . . . . . . . . . . . . . .  588,7WJ 
(wId and silver ores, apparatus for treating, B. 

Becker . . . . . . . . . . . . . . . . . . . . .. . . . . . . . . . . . . . . . . .  -. . . . . . .  588,740 Governor and speed indicator, nOll-centrifugal, 
J. �'. Rader� . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  588,655, 588.656 

Graders, gravel colter attachment for road, W. 
L. Caver ley . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  588.55( Grain feeder and conveyer. B. S. Constant . . . . . . . .  588,815 

a����l�: �:�����', l}a]r.Sl)�I¥t��te: : : : : : : : : : : : : : : : : :  �:�X GroFo��lw:��dc.CWP���t�_�.����.��: .��.l���.� . �.r.� 588,700 
Harne. sbeet metal. C. F. Mock (reissue) . . . . . . . . . .  11.627 
Handle for tools and bicycle handle bars, K. H. 

�:���!f.����t���r:����.�:: : : : : : : : : : : : : : : : : : : : :  m:i 
�:��::�:�: :ot!tt:ij�R: Ki;e�ste·ti.: : : : : : : : : : : : : : : : :  �:� 
Hat trimming fastener, G. Barnum . . . . . . . . . . . . . . . .  588.8.51 

11:!�l��
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?ri:e.���� : : : : : : : : : : : : : : ·. : : ·. �:�� 

Heating furnace, Laughlin & Reu]eaux . . . . . . . . . . .  588,702 
�ri���g�1�Jc����;in�·. ����� : : : : : : : : :  : : : : : :  : : : : : : :  �:�, 
u:�::· :�rCw�tOe�m

c��sei" ·8eats· ·and· ·cov·er�: ·c: .�< 588,642 

Hin�t
:,
e!�rap·. ·j : ·ii: La�r·enc·e : : : :  : : : : :: : : : : .' .' .' : .' .' : : : �:�2tJ 

�g�:t��� ���l��,p���.a�����:.'. ::" . �'. ��.��:: : : :  �:�� Horseshoe roughing attachment, W. J. Maier . . . .  588,937 
Horseshoe, rubber tread, H. Schmid . . . . . . . . . . . . . . .  .588,734 
Hose reel, �arden, �. P. Casselman . . . . . . . . . . . . . . . . .  5b8,897 Ii��rJfr;l:l�I��;:��i��' 6: H�f{�anii:. : : : : : : : : : : : :  �:� 
Hydrocarbon burner, G. C. Roberts . . . . . . . . . . . . . . . .  5R8,6.-J8 
I�ar�����
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588,685 

w!g[or, sl.
e
;'�i�����}ri�: . .  ��.��

i
.��. ��.�

i
.����.

r
: . . . . . . 588,676 

Insect exterminatin� machine, G. J. Moeller, Jr. 588,752 Iron or steel, apparatus for pouring molten, G. 
J ac�' ��:

rI�ffting jack: . . . . . . . . . . . . 
: 

. . . . . . . . . . . . . . . . . 588.549 

Joint. See Rail joint. Railway rail joint. 
Keg register, electrical, W. Kraft . . . . . . . . . . . . . . . . . . . 188 797 
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Kinetoscope. Steward & �·rost . . . . . . . . . . . . . . . . . . . . . .  588:916 Jf�rt�A),';'�����n!'I�:JPe"I�rai: ii:":Ed,iisiia w' ei: Iii �:� 
Knitting' machIne stop motion, circular, White & 
Kni�g�k"��chi'ne' s'to " 'motio;is: automaii�';� 588,7

f.
1 

wire support for, White & Sullivan . . . . . . . . . . . . .  588 762 
Knob spindle fastener. A. O. Wyman . . . . . . . . . . . . . .  588:673 t:��'bb��it���'L�j. �t!v�rgd::. : :  '. : : : : : : : : : : : : : : '. '. : : : :  �:� 
Lamp, electric arc, B. F. Greene . . . . . . . . . . . . . . . . . . . .  588,822 

t::g' :!�C;��t
a
I�cin��:��

e
{ 'eiecti-ic', '  ·E: · "L: · p: 588,610 

Lasr�m�'i ·MUiideli : : ·. ·. : : ·. ·. : : ·. ·. : :.·:. : ·. ·. : : ·. ·. : ·:.'. : : : :  �:ffl t:m��gI¥.'t���Wc:·. ��'. �:���::'::::::::::::.�:�: �:� 
J>ath, metal, D. B. Hilton . . . . . . . . . . . . . . . . . . . . . . . . . . . .  5&1.57& 
Lathe. ban turning, D. Roche . . . . . . . . . . . . . . . . . . . . . . . 588,914: 
l .. atrine, automatic flushing, I. D. Smead . . . . . . . . . .  588,609 t::d f���n�:J'o�e�m!k?��eiit·harge· or' 'pr�;io�'id 

588,846 
of, P. G. Salom . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  588.883 

t:�����;::::�II'n
t�, 01.1:.�:�n

n�·.·.·.·.·. ·.·.·.·. ·.·.· .
.
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...... .. : �,� 

L!fting jac�, E�. P. :Johnson . . . . . . . . . . . . . . . . . . . . . . . . . .  588:579 

tt��fll��Jl�n,��!����lic�. :rg:o
�or8e : : : : : : : : : :  �:�!,8 

Lock. See '1'ime lock. 
tg��: t·6:'W��:�t;ii:: : : : : : : : : : : : : : : : : : : : : : : : : : : : : : :  �;�} 
Log rolling and turning machine, G. M. Pelton . . .  588,652 Log turner, G. M. Pelton . . . . . . . . . . . . . . . . . . . . . . . . . . . .  588 600 Loom picker stick bearing, H. M. Schadewald . . . .  588:600 
t��ric�n���]jo:-rn��o:nder' 'P�t;B'�U re·,· apparaiiis 

588
,
935 

f�r. C. E. Emery . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  588.6"99 h'!���!��' �d ���(fticiiig: ssiile; E: i3: 'Stuart, : : : : :  �:� 
Meat cutting machine, C. W. Hinrichs . . . . . . . . . . . . .  58H,B2B 
Meter. See Gas meter. 
::�:.�s� m����:i�� for 'operating ·reg'tsteri·ng· de� 588,

64
6 

Mic�����g�
,
itt!�����r:,"E: :BiiuBCii: : : : : : : : : : : : : : :  � �:�� 

Mill. See Sawmill. Stamp mill. Windmill. 
Mirror attachment for theater chairs, S. Walker f>88,845 
Mou]d. See Glass blower's mc;:mld. 

�gr!:
y 
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& Archer . . . . . . . . . . . . . . . . . 588,006 
Motor worked by hydrocarbon or other gases, C. 
Naifp'%���tr.C�

t
}O';;I��: : : : : : : : : : : : : : :  : : : :  : : : : : : : : : :  �:m 

�:��t!
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:��t

e
�::di!' tRh;�n:aCh'i;ie: 'G: W: Ray� 588,864 

Nu,!!.'�:;
d
cbaii'; ·E:ii: sieeper : : :  : : : : : : : : : : : : : : : : : : : : :  �:WI 

Nut lock. H. Schweitzer . . . . . . . . . . . . . . . . . . . . . . . . . . . .  588.661 

g�������cito�·:�1t.ntieynOidS : : : : : : : : : :  : : : : : : : : : �:� 
Ore and making same, composition. for massing org��� i���; t"�i>.�:i���: _: : :.:- : :  :_: : : : : : : : : : : : : : : : : : : :  �:f� 
g���B�;'�D��»�;�: : : :: : :: : : : : : : : : : : : : : : : : : : :  : : : :  �U� 
Oxygen and making same, compound for separat-

Ing, E. B. Stuart. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 588,613 
Oxygen and nitrogen from air, obtaining, E. B. 
ox::�:,

r
;rocess' of and· compouiici·for·sej;a:ratiiig; 

588,617 

oxy�e�'s�t����ijig'compound and ·maki·ng· s·ame·,' 588,615 

pac�a:e ��,:-a
r.:u·li(iered . 0;: '"iile': . artici;;": w: iii: 

588,616 

Pact?ri':,esteam; ·P:F':Leary : : : : : : : : : .  : : : : : : : : : : : : : :  �:�r 
Padlock, L. H. �ennepacker . . . . . . . . . . . . . . . . . . . . . . . .  588,654 
Paper bag machIne, H . . Salmon . . . . . . . . . . . . . . . . . . . . .  588,7N2 
Paper folding machines, header up device for, 
pav�mCe�:�Jr�ii:iiiiaiing ' 'area spaiining; · ii: ' if 583,694 
Pell

B
:���hmeiii:j·.·G: j:"rdan: : : :  : : : : : : : : : : : : : : : : : : :  �;� 

�:�cfi���
t
f.l.nk�g�r.·. ����.��: : : : : : : : : : : : :  : .. �,:�� �:� 

Perfumes, making, M. Ekenberg . . . . . . . . . . . . . . . . . . .  588,766 
Photographic background carrier, L. C. Over-

peck . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  588.597 
Photographic films, method of and apparatus for 

making, Blair & Waterman . . . . . . . . . . . . . . . . . . . . . .  588,790 

�t��o 
s��nwr�p:�;

i�rn.
gr���t�p�i�kel . . . . . . . . . . . .  588,594 

Pin, H. C. Conkle . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  588,675 

�:g�s-:v�:::��hh�d:.:S �d"��':."reiie·i: .. oide�s·:aiia·cJi: 588.751 
ment for, J. J. I>ynch . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 588.669 

�lg:·h
b
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g
.;t�clfi::�l��v·:s: ·PaYiie: : : . : : : : : : : :  �:��r 

Post hole digger. H. L. T. Overbey . . . . . . . . . . . . . . . . .  588.8il3 
Potato digger and plow. convertible, D. Y. Hal· 

lock . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 588,826 
Power, electrical transmission of, E. Lanho:IJer . . .  588,831 
Power, mechanism for transmitting motive, C. '1\ 

Wordsworth et aJ . .  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 588.625 
��r��in:�:����

s
l:::]�y i

e
��gf::� . . . . . . . . . . . . . . . . 588,853 

Printing press delivery device, S. G. Goss . . . . . . . . . .  588,728 
Printin� fress �ripper, pOb, E. Camgbell . . . . . . . . . . .  588,895 
��\���. C'§!

'
eV��l(p�fe'r. 

eterhansl Rothmann . .  588,834 
Pulley, exxanslble, F. I. Dana . • . . .. . . . . . . . . . . . • . . . . . . 588,898 

��Er:;
J�: ��wL��.:.:.::.::.:.:.:.:.:.:.:.:.:.:.:;:.:.:.:.:.:.:.:.:.:.:.:.:.::: 1!:� 

�:a
l
��'iid,

o
�l;,.ti!

u
�

e
� 
.
.
. 
cieveiaiiii:.·:.·.·.·::.·.·::.·.·.: �::rn'1 

Rail jOint. E. Norton . . . . . . . . . . . . . • . • . . . . . . . . . . . . . . . . . . .  588.596 
Railway crossing. C. E. Baker . . . . . . . . . . . . . . . . . . . . . . .  588,789 
Railway crossing, A. H. T

i
ler . . . . . . . . . . . . . . . . . . . . . . • 588.7H7 

It:H::� r:�M�i�t;,�rl�·co�g:Jrg:· between; 'if: 588
,1m 

Raif'!."::���·cJi: '0: 'F: 'Kress: .jj. .. .. . : ... .. ':.: '. '::. '. '::.'. ':.:: ?:::�l 
Rawr guard, H. T. F·lsher . . . . . . . . . . . . . . . . . . . . . . . . . . . .  588.5M 
1t::r.I.,e':;'���'i:e�: Alexandrescu . . . . . . . . . . . . . . . . 588,850 
Refrigerator, Eo Sack . . . . . . . . . • . . . • • . . • . • . . . . • . . . . . . . • 588,'i81 

(cOOtinued on JIQ.fle 159) 

rain �EL TING of Various Styles, ELEVATORS, CONVEYORS'A COAL MINING and HANDLING MACHINERY. 
The J E FF R E Y  M A N U FACT U R I N C  CO., COLU M B US, 0, 

r:r Send tOT laU OataUlgtu "c." Branches: CHICAGO-NEW YORK. 

Pbonograpbs, firapbopbonts, 
PrOjtdOSCOptS, RinttoscOPts, 

RECORDS, FI LMS, ETC. 
ur 36 page illustrated catalogue sent free on receipt of 2·cent stamp. 
The Ediso n Phonograph Co. , 4 2 7  Vine St . ,C incin nati ,O.  

THE CHICAGO DRAINAGE CANAL.-
Description of u. great eD�jneerin� work undertaken to 
N�ih

e
��l��:t;c?t����

in
���t�i��d

t
�� ��l��;'��� ��Pl�i.: 

CAN SUPPLEMENT. No. 1 0 1 ". Price 10 cents. '1' 0 be 
had at th is ottice and from all newsdealers. 

NO M ORE I I  PO ISON  I N  THE BOWL" 
The "M:ih';'c��'i.l��,sl����'i f:&y:,J'�f:� Ahsorb-

ent and Ventilated Tohacco Pipe 

t: will render smoking a 
� � healthy enjoyment. Try • it and you will become 

Ii' _Iiiiliiiii::a;;;;;) convinced. See notice, 
..... �.IiiI_ •• ., SCI. AM. of August 7. '111. 
.... Manufactured only by 

The Harvey & Watts Co:.! Station E, Philadelphia, Pa . 
and No. 2 7 5 t;anal Street, New York. 

r:F" lUustrated Circular • •. S. A." mailfd on application. 

W O R K  
We are prepared to assist the trade and inventors In 

solving mechanical problems, also manufac­
turing models and stOCk. 

CENTURY MAC H I N E  CO.,  5 7 6  W. Broadway, New York 
Complete outfit of modern machinery and tools. 

All steam users can save time 
money and trouble with the 

Simplest. safest and most 
���:���'lI�"i'N*:lXlst-

STEAM TRAP 
Guaranteed never to 
wear out. Look at tbe 
cut and see how it's 
done I Pay me wbat 
you save in coal for 

one year and I'll furnish the trap free. r:F" See illus. ��: ��iit�:.fe'::; 3g i'fo �?�t�"i.',c�hr.�:, Pa. 

MANUFACTURE OF STARCH FROM 
Maize. -Br J. l\rie�ner. Full detai ls of the process. With one 1 I 1ustratlOn .  Contained in SCI F.NTI FIC A M E n  ... 
leAN SUPPLEM ENT, No. 1 01�.  Price 10 cents. '1' 0 be 
had at this office and from all newsdealer:;. 

W�"i il�[llulihi �¥l���-
GAS ENG INES  & VENT ILAT I NG  FAN S  sU�I�!or�ln� �� t"o'?;·oatalogue. 
The best Motor in the world for drivinp: al; kinds of which WilY (lWe 1JO'U s<>me informatWn 1 
light machinery. noiseless. neat, compact ; Invaluable N !!ORRA;FTON STONE COMPANlG 
for blowing cnurcb organs, running printing presses, o. c Iver Street, GrBl�on, 
�g���e�;,I�ic�

e
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���tt:�

s
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by water companies everywhere. Address for circular, 
B nc li. 1I 8  \\' n l t� r  J l o l o r  (;0 •• .r-l e w nt·ji. . N • •  1 . ,  lj.� . ..o\ ,  

WE ARE RELIABLE M A K ERS OF HIGH GRADE 

SttrtOPtitOnS and 

magit £anttrnS 
lime and oil Iill"ht an�r���:�:��f�:.

ctr
l�II�If..�

t
in_ 

r:..���e��sIa�:gr'y.aWrl{:�.:-l>y-l\'k'k�e1t .. n,lj.�o£ CO. (many years with tbe late Mr. Chas. Beseler), l�li and 1�" Worth Street, New York Cit),. 
TH E � E 'V DRI!ilTOL CO'J�·.''': .l 

.RegiAters an accurate account of work done on print-
���er

r
:��g�afi�

a
�a�\�::: c��:��fip 1f�

a
f,&il{& :�� 

repeats 8utomaticaHy. Simple, accurate, durable. Spe­
cial couuters to order. IT" Send for circular. 

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

I M PROVED WAS H B U R N E ' S  PAT E N 'r 
C U FF HOLDER A N D  DRAWERS S LJ  .. · .. r'R·r .. R 
I '"" th� c�W;J!��:�r�y�u ���� . " ij It. No button holes needed. No t.arlllj( of shh:t or cu1l". 

Drawers supporters that 
are easily adjusted or taken 
011". Hold tlp:ht. hurt noth-
1�i.::.np1:

a�1 "e�r�l:mgt the 
. '  � ab

� rJ.:.�!t!?�u!� ���s. .4IIII!I!!!!l!r 

American R i ng Co •• Dtpt. S. A., Waterbu� 

��Y Make Rubber Stamps ? 
Our UNew ¥ork Jl Rubber Stamp Vulcanizers received 
the only medal awarded any Vulcanizer, World's Fair, 
ChIClllrO. Simple process. Large profits. Circulars lree. 
BARTON MFG.  CO., 3 3 8  BroaClway, New York, U. S. A. 

�gu USE GR INDSTONES P 
If 80, we can suppiy you. All Slzee 
mounted and unmounted, always 
kept tn stock. Rgmember, we make 8 
�1���g�::,le�

g
l:�?� ���e

-
The CLEVELAND STONE CO. 

2d Floor, Wilsh i re,  Cleveland, O. 

HY P N OT I S M Easy mail course forlnvestlgators, 
Exhibitors. Lecturers. and Heal­ers. Valuable Information and 11lmtrated hootlet on re­

quest. Prof. Anderaon, 8.A. SI'1, Muonlo Temple,Chicago 

Headquarlers for 
D U M P I N C  HO RSE CARTS .  

Wide and narrow tires. 
c Low rates of frelji:ht from 

our works-'I'atamy, l·a.­
to all points. 

H O BSON &. CO. 
No. 4 Stone St. ,  New York.  

Experimental Science 
B)' 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, $5. 

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. infonnation that will 
enable him to comprehend the great im­
provements of the dll.Y. It furnishes sug­
gestions for hours of instructive recreation. 

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

MUNN & CO. ,  Publishers, 
Office of the • • • 

SCIBNTIFIC AMBRICAN, 

361 BROADWAY. NEW YORK.. 

© 1897 SCIENTIFIC AMERICAN, INC.



SEPTEMBER 4, 1 897.] 
Dtarly Rtad'.----

M A G I C  
Stage Illusions and Scientific Diversions 

Including Trick Photography.  

COMPILED .AND EDITED BY 

AloBJmT A. IIOPKINS. 
WITH AN INTRODUCTION BY 

HENRY RIDGEI,Y EVANS. 

Over 500 PlI{le8. Over MO illust.rations. 

Tbls Is a new and unique work on magic art. It con­
tains exposes of tbe sleight-of-hand feats and 
illusions of tbe most famous conjurors of modern 
time.. It is profusely Illustrated with over 400 
engravings. The subjects treated include interest­
Ing Biographies of Celebrated Conjuror •• the My.­
teries of Modern liaglc, Ancient Maglc, Science in 
the Theater, AutomaT� CUrious Toys, and Photo­
graphic Diversions. Tbe very latest development. 
In each line will be given. Thus. under pbotograpby 
the projection of moving picture. i. taken up for 
the Or.t time in book form . 

An Illustrated clrcnlar of this work ·is now ready. and 
will be mailed on request to any part of the world. 

The book will 1M sent. postpaid. on receipt of $2.:J0. 
M U N N  '" CO. , P UBLISHERS, 

3 6 1  BROADWAY, NEW YORK C ITY. 

'-'-�' W O O D E N  T A N KS.  •: : � ,  : I For Railroads, MUls and Manufactories. 
. ' : . Builders of Steel Towers and Tank •. 

. . ' . La. Red Cypress W ood Tank. a .pecialty. . 
W. E. CALDWELL CO., 

__ ._. _. _  217 E. Main I:ltreet. Louisville. Ky. 

ELECTRO MOTOR, SIMPLE, HOW TO 
make.-B< G. M. Hopkins. Description of a .mall elec­
tro motor¥ devised and constructed with a view to aB!list­
inl{ amateurs to make a motor which might be driven 
with advantage by a current derived from .. b"ttery. and 
wbich woUld baye sufficient power to operate a foot 
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ICAN SUPPLEMENT. No. 6<l 1 .  P,ice 10 cent •• To be 
had at tbl. oOlce and from all newsdAaler •. 

SO S I M P L E  A C H I L D  C A N  U S E  T H E M  

S U N A R T  
MAGAZINE CAMERA. 

Foldinlr Cameras. 
tslt�ilr&!. 

ra��� i!tJ'n1g:, �� 
!% picture. 15. 

"'" Send 2 cent .tam p for 
Illu.trated Catalogue. 

S U NART PH OTO CO.  
5 AQU EDUCT STREET, ROCH ESTER, N .  Y .  

DRY BATTERIES.-A PAPER BY L.  K. 
Bohm, treati� of open circuit batteries, historical dry 
��;��!:sba�� �r�o1{lrts

b�!���re:.' a�311��e�£cPe
a:�ercif 

dry cells. Win'; three illustration.. Contained In �CI­

ENTIFIC AMERICAN SUPPLEMENT, No . 1 00 1 .  PrIce 
10 cent.. �'o be had at tbl. oOlce and from all news­
dealers. �. E��!!��Ete�!e�VJoi 

in two minutes. Eme
�

ency 
. ����i�

g
��e \"!�h"lJ:-

a ways 

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

A M E R I CAN ELECTRIC HEAT I N G  CORPORATION.  
BRANCH OFFICES : GENERAL OFFICE : 

Havemeyer Bldg., New York. Sears Building. 
Monadnock Bldg .. Cblcago. BOSTON. •�r !!t�t��la�!i��!.��� 

phates. Hreen Colfee. Wet Feeds, t!alt. 
SUl<ar. Chemicals. etc. 15 Years In opera­
tion. Send for 6th illustrated cataZooue. 
S. E. WORRELL, Hannlbar, Mo. 

Twelfth EdUtGn. Now Beady_ 

THE SCIENTIFIO AMERICAN 

CYC LO P E D I A  O F  
Receipts, Notes and Queries 

1 2 ,51)0 RECEIPTS. 708 PAGES. 
PrIce, $ & .00 In  Cloth ; $6.00 I n  Sheep ; $6.&0 In Half 

Morocco, PostpaId. THIS g r e a t 
work has now 

been on the mar­
ket for nearly 
six years, and 
the demand forit 
has been so great 
that twelve edi­
tions have been 
called for. 

I t Is entirely 
distinct from the 
ordinary receipt 
book in being 
thoroughly up 
to date. 

'l'he work may 
be regarded as 
the product of 
the studies and 
p r a c t i c a l ex­
perience of the 
ablest chemiSts 
and workers in 
all parts of the 
world : the information given being of the highest 
value, arran lled and condensed In concise form. 
convenient for ready use. Almost every inquiry 
that. can be thought of, relating to formu:re used 
In the various manufacturing industries, will here 
be found anewered. 

Those wbo are engaged in almost any branch 
of Industry will find in this book much that 
is of practical value in their respective call­
ings. Those who are In search of independent 
bURlness or employment, relating to· the home 
manufactUre of salable articles, will find in it 
hundreds of most excellent suggestions. .... &Jndfor � eirCUlar. 

KUNN & CO., Publishers, 
a'i BnNulwq, Now York. 

J titutifit �mtritau. t 59 
Refrigerator. cleallable. Smith & Athertoll . . . . . . . . 588.664 
Register. See Cash re�ister. Keg register. 
Register foot rest. C. M. Dechant . . . . . . . . . . . . . . . . . . . . 'i88.b'9.'l 
Regulator. See Windmill regulator. ��f:r 

f;I�:;,nt>"�'Il�ie�er!�:'::'·ti;,;eni: ii:: ·ji.· Beatty:. �:� 
Safety pin. J. L. Ph illips . . . . . . . . . . . . . . . . . . . . . . . . . . . .  588,776 Sand band. J. L. 1<'reasier . . . . . . . . . . . . . . . . . . . . . . . . . . . . 588.818 
Sash cord fastener. E. W. Phillips . ,  . . . . . . . . . . . . . . . .  588.730 
Saw mill. band. G. M. Pelton . . . . . . . . . . . . . . . . . . . . . . . .  588.653 
Scale beam. computing, W. R. Dunn . . . . . . . . . . . . . . .  588,857 
Scale, spring balance computing, G. B. & (I', C .  

Hoyt . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 588.748 
�g���tih
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Seal. bodle, Heath /I; WagelJ . . . . . . . . . . . . . . . . . . . . . . . . .  588.57.1 
Seal press. portable, T. J. Parkinson . . . . . . . . . . . . . .  " 588.tr17 
Sewing rna,chine attachment, J. H. Gaskins . . . . . . . . 588.677 Sewing machine table or cabinet. T. Kundtz . . . . . .  588,7!J8 
Shade bolder. M. D. Greengard . . . . . . . . . . . . . .  588.570. 588.5;1 
Shade roller support. A. �'. Wahlberg . . . . . . . . . . . . . .  588.710 
::-;hafts, means for supporting rotating, Stanley & 

Darlington . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 588.006 
S
h
i�,gl�::,���. �.���:�:. ������
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.� .��.�����.�: �:. �'. 5&S,933 

Shoe, J. E. Kennedy . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 588,76CJ 
Shoe linings, maclnne for marking, L. T. Adams . .  588.786 
Show case, plate glass, A. Moorman . . . . . . . . . .  , . . .  , .  588,647 Sickle. J. C. H. Vaught . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  588.843 
Sifter, a.h, A' Haenichen . . . . . . . . . . . . . . . . . . . . . . . . . . . .  588.745 ro��';,:F;�'�J.":tii�e�'e.!:.�I1r: M: ·Bain·. ·. : ·. :  : : ':. '. ':. : '  . . :: �:� 
Sole • •  hoe. J. E. Kennedy . . . . . . . . . . . . . . . . . . . . . . . . . . . . 
Spacing mechanism, Lewis &; Ramsden . . . . . . . . . . .  . 
Speed indicator, W. S. Scales . . . . . . . . . . . . . . . . . . . . . . .  . 
Spinning ring. G. O. Draper . . . . . . . . . . . . . . . . . . . . . . . . . . 
�f������tr�:� *�'A: �{��r��.�· . .  � .. ��� .���������� . 588,910 
Stamp mill. G. M. Ros . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  588.806 
r;ta�.P\?:naB��r�!�� .���.�i.���.

t
.� •. �.��� .��� .�i.'��:�: 588.668 

Station indicator, Polhamus &. Myers . . . . . . . . . . . . . .  588.835 
Station indicator for tramway or other cars, LanJ(-

schmidt & Le Brocq . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 588.701 Stock guard. J. M. Lee . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. 588.668 
Stone dres.ing machine. D. W. Darling . . . . . . . . . . . .  588 ti34 
Stool. folding and extensible piano. J. W. Stan· 

ton . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  588.9.,2 
Stool, shoe, Sawyer & Harris . . . . . . . . . . . . . . . . . . . . . . . .  588,00; 
Stopper. See Bottle stopper. 
Stove, J. P. Pool . .  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  588,755 
Stove. cooking and heating. H. D. Sawyer . . . . . . . . .  588.884 
Stove cooking attachment. G. B. Dnnstan . . , . . . . . .  588.696 
Stove grate. E. E. Flint . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 588.859 
Stove griddle lifter. J. E. GaUley . . . . . . . . . . . . . . . . . . . .  588.819 
Swaging machine, A. J. Morse . . . . . . . . . . . . . . . 588,648, 588,649 
Switch. See Railway switch. 
Sirup, manufacturing beet root, F. H. Werner . . . .  588,623 
Tablet, sleeve, If.  A. Carlson . . . . . . . . . . . . . . . .  ' . . . . . . .  b88,553 
Tank. See Watering tank . 
'l'awing or tanning hides or skins. W. M. Norris . . . 588,8i4 
Thermometer. clinical. J. J. Hick • . . . . . . . . . . . . . . . . . .  588.796 
Thrasher and separator, combined, F. E. McNalL. 588,803 
'rhreshold, C. Baumann . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 588,626 
Tie. See Bag tie. 
Time lock, 1. G. Blake . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  588,627 
�::��: :cy�ie?���?rhaiiey : : : : :  : : : : : :  : : : : : :  : : : :  : : : : : : :  �:��l 
Tire, epicycular, W. N. Murdock . . . . . . . . . . . . . . . . . . . .  588,872 
�l�:, i��:��!�ig,

y�� f:��:i�g::h�: .�'. �:�.��?:: : �:�¥ 
Tire, pneumatic. H. J. La Force . . . . . . . . . . . . . . . . . . .  . 
'rire, pneumatic. A. Straus . . . . . . . . . . . . . . . . . . . . . . . . .  . 
Tire, vehicle wheel, J. M. l1'armer . . . . . . . . . . . . . . . . .  . . 
Toe blank. box. I. H. Fish . . . . . . . . . . . . . . . . . . . . . . . . . . . 
�ggf.'!J� ��
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'J.1rack brake, J. U. Elwood . . . . . . . . . . . . . . . . . . . . . . . . . . .  588,858 
Track cleaning device. rotary, G. W. Baehre . . . . . . 588,711 
Traction engine, C. Quast . . . . . . . . . . . . . . . . . . . . . . . . . . . . 588,8i7 
'llripod, F. A. Brownell . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  588,552 
Trolley and railway, suspension, A. Huber . . . . . . . .  588,714 
'l'rolley wire hanger, G . .E. Johnson . . . . . . . . . . . . . . . . . 588,9'13 
Truck bolster, Pries'/I; Casey . . . . . . . . . . . . . . . . . . . . . . . .  588.777 
Truck, car, J. C. Barber . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  588,810 
'llruck frame, railway car, G. R. Joughins . . . . . . . . . . 588,580 
Trunk. wardrobe. E. M. Thomas . . . . . . . . . . . . . . . . . . . .  588.721 
Truss. S. Ide . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 588.578 
Tube or ho.e. H. F. Wat.on . . . . . . . . . . . . . . . . . . . . . . . . .  5b8.785 
Tug attachment. bame. J. Mealey . . . . . . . . . . . . . . . . . .  588.58\J 
'fypewritingmachine, F. A. Heiss . . . . . . . . . . . . . . . . . .  588,746 
�iJ'�;.,nli�� :.����r.e�'.'Yi.sM�P���ii : : : : : : : : : : : : : : : :  �:� 
Valve. check. H. Relnach . . . . . . . . . . . . . . . . . . . . . . . . . . . .  588.779 
� :t�:s���cfJ:fi�g

dr����eftr, 1v �.f.'f{T�kard: : : :  �:� 
� ��r�re"���':,�.eIiI�;,i &0 Rl��'e':soii: : : : : : : : : : : : : : :  . : :  �:::t1 � �ly::��cgr��i,(f. �W'so��.�������. :����:�: : :  =::1r. 
Wagon brake, C. Garver . . . . . . . . . . . . . . . . . . . . . . . . . . . .. . 588,640 
Wagon. dumping. W. ROdenhausen . . . . . . . . . . . . . . . .  588,882 � �::�'e�:fo��

n
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Water tube boiler. W. Sellers et al. . . . . . . . . . . . . . . . . .  588.839 
;:�';,"��t��. �:dt�;��::.·.·::.·.·::.·.·:.·.·. ·:.·.·.·:.·.·.·:.: �:U1 
Weight Indicatin!:! device. D. K. Simond . . . . . . . . . . .  588.719 
Wheel. See Carnage wheel. Fifth wheel. 
Windmill. R. E. Hardaway . . . . . . . . . . . . . . . . . . . . . . . . . .  588.572 
;l��g'-!�I :i�!�:t�dI,f;.F..����I�":Fae;.ber·ei 'ai : : :  �:ml 
;t�: !t�:itt��� ����Ir;��k�·. ����� ....  ::: :::: :::::: �:�i 
Wire stretcher, Z. F. Howard . . . . . . . . . . . . . . . . . . . . . . .. 588.921 
Wiring the edges of covers, etc., mechanism for, 

H. H. Hull . .  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 588.749 
;��gp�����
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Wrench. See Monkey wrench.. Pipe wrench. 
Writer's cramp. device for preventing, Einfeldt 

/I; Brace. . .  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  588.902 

DESIGNS. 
Basket. J. O. Neel . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  27.514 
�:��gl� �����e �:�f
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Bracket. crank bearing. C. W. Dake . . . . . . . . . . . . . . . . .  27.576 
Carpet. J. Merry . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  27.5&J. 27.581 
Coin actuated wheels, casIng and support for, W. 

H. Cattell. . . . . . . . . . . . . . . . . . . .  . . . . . . . . . . . . .  . . . . . .  . . . .  27.519 
Guitar body. J. S. Back . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  27.061 
Guitar body. E. F. Howe . . . . . . . . . . . . . . . . . . . . . . . . . . .  '" 27.5&J 
Hat support, H. G. Cozzino . . . . . . . . . . . . . . . . . . . . . . . . . . .  27,558 
Ice .bave. �'oster & Coleman . . . . . . . . . . . . . . . . . . . . . . . . . 27.573 
Mandolin bOdr.' E. F. Howe . . . . . . . . . . . . . . . . . . . . . . . . . .  27.559 
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K���� 0{y��1�����.�������: .�: .�: .���.��:::: : :27�5Ifo �:� 
Sash fa.tener lever, G. M. Hubbard . . . . . . . . . . . . . . . . .  27.572 
Soap coke or bar. W. G. Webb . . . . . . . . . . . . . . . . . . . . . . . .  27.556 
Stay cover, dress, C. Sisson . . . . . . . . . . . . . . . . . . . . . . . . . . . 27,557 
Tack or nail. F. A. Bogar . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  27.570 
'1'oy .afe. C. A. Bailey . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  27.586 
Toy sa,vings bank! P. Adams . . . . . . . . . . . . . . . . . . . . . . . . • .  27,565 
Wrenches, movable jaw for, J. c. rves . . . . . . . . . . . . . .  27,575 

TRADE MARKS. 
Beer. J. & P. Baltz Brewing Company . . . . . .  30.511 to 30.513 
Beer. dark lager. Wei.brod & He .. . . . . . . . . . . . . . . . . . .  30,514 
Benzoic sultlnid or benzoic sulfinid combined with 

sodium oxid, impure and pure or refined, }'ahl� 
berg. LI.t & compan

I 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . 30,524 �:!���·f,!'.:i���·'*: ��

e
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Canned �oods, certain named, Portland Packing 
Company . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 30.523 

ColIee. cereal. Climax Cereal Calfee Company . . . . . .  30.517 D�¥I��� ��'i!�la��:����I . .  ������ . ��.�' . . ��� 30,516 
Flour. firm of G . . T. Evan . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  30.518 
Forks. hoes . •  hoyels and rake •• a.gricultural and 

other J. Otsegi\ Fork Mills Company . . . . . . . . . . . . . .  30.526 
Gelatin, <trout & Grout . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 30.519 
Gnm. cnewing. Wetmore & Pride Manufacturing 

Com pan y . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 30.510 
Hooks and eyes. buttons, pins, buckles and simi-

lar garment fa.steners, Sweet Brothers. . . . . . . . . .  30,509 
Lea!!ar
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Pipe cleaners, mechanical, J. Craig, Jr . . . . . . . . . . . . . .  30,525 

A prin t ",d copy of the specification and drawlnl< of 
any patent in the foregoing list, or any patent in print 
Issued since 1863, will be furnished from thiS office for 10 cents. In ordering please state the name and number 
of the patent desired. and remit to Munn & Co., 361 
Broadway. New York. Special rate. will be ,pven where 
a large number-of copies are desired at one time. 
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going list. provIded they are .imple. at a cost of $40 each . 
If co�cated the cost will be a little more . . For foIl � o&:r1=�&�-=��N.W 

����� th?�Yd"�Y.���:����� pr�)�vivT.,�:' 1 FI LMS 
Lewes. An important paper i n  which the aut hor en­
deavors to show that the luminosity of hydrocarbon 
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decomposition, and the cau�e of such localization. l �on ... EMPIRE NOVELTY WORKS, 402 E. 30th St�, New York. 
tained in SCI lI.:NTIFIC AMERICAN SUPPLEM ENT. NOB. -----.-
1 11 1  � und 1 01 3 .  Price 10 cents ea ch. '1'0 be had at I CE MACHINES Corliss Enlrines Brewers' this oOlce and frum all newsdealers. and Bottlers\ Machinery. TRE VILTER M�'G. CO . • b'99 Clinton Street. Milwankee. Wis . 

Buy Telephones 
THAT ARE GOO D--NOT " CH EAP T H I NGS." 

The di1ferenoe in cost is little. We Iluarantee 
our apparatus and guarantee our customers 

agaln.t lo.s by patent .ult •. Our guaran· 
tee and In.truments are botlt good. 

WESTERN TELEPHONE CONSTRUCTION CO. 
2 6 0-2 & 4  South C l i ntnn St • • Ch icago.  

Largest Manufacturers of Telephones 
oxcl'l.l8ivelll in the Unitea States. 

THE CARBIDES AND ACETYLENE 
CommerCially Considpred.-By T. II. Willson and J. J. Suckert, Ph.D. A conS ideration of the Cllrbides and acety l en e from n. commercial point of view, preceded b v a b.rief history of these compound �, the methods ( I'f 
��5':fI�
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A M ERICAN S UPPL .MII:NT.· Nos. 1 0 1 :J and 1 0 1 6 . Price 10 <'ents each. To be bad at this office lind from al l newsdealers. . 

WORK- " 'Ii" '�i Of all kind. de.lgned and ser-
I N G !! �';,c;i�1�1t":.if��t���i.J<O?· 

Novelties 
Hand Power Dynamo. - - $6.&0 
Water Motor Dynamo, 8 . 0 0  
Electric Railways, $3.&0 a n d  6.&0 

"'" Stamp for catalogue 
of other novelties. 

THE CAR LISLE & FINCH CO. 
Sixth Street, Cincinnati.  Ohio Gi BRASS BAN D 

Instruments, Drums, Uniforms, Equip­
ments for Bands and Dmm Corps. Low­

, �. est prices ever quoted. Fine Catalog, 400 
Il 1ustrations, mailed free " it  gives R md 
Music & Instructions for Amateur Bands. 

LYON &; BEALY. 33-35 Adams St •• Ch;r.ago. 

N I CKL E P L�TI NG WANTED. 
O R D £ R S EX[C UTl O , N  p.r-lY QUALl1 Y f\. QlLANl l1Y 
6 t T TY S & MAEl B E. T T co. 0 ) � -2 9  N OR 1 H  WA 5H I N G T O N  ST ROCHE5T[R N Y  

THE SANDBLAST PROCESS.-BY J. J. 
Holt zllptfel. A full descrlotion of this interesting pro­
ceSA Rnd of the apparatus employed ; with R discuAsion 
of its cll pabi l ities Hnd present and future appl icaTions. 
With 8 i l lUstrations. Contained in SCIENT [FIC AMER ... 
JeA N SUPPLEMENT. No. 1 0 t O . Price 10 cent •. To be 
had at this ottice and from all newsdealers. 

M. A. SMITH & 
Manufacturers, 29-31 
Street. Pblladelphla. 

'"'PORTING SHOES OF 

How to Build 

I;.. U N I O N  M O O H  W O R K S  M O D C"" L S IQ C ATA L O G U � S C R e e 

& c:. E.ARS ©l 1 9 3  C L A R K  C H I CA G O . 

Shorthand by' M a i l  �������t!Iu:����,er;�t 
lesson Free. Potts bhorthand College, Williamsport. Pa. 

S P ECTAC L E S  { F. E. BAILEY .ells 
for new ovtical catalogue. 2'11 wam::r::l;�.�&iic:�.

te 

MODEL AND EXPERIMENTAL WORK 
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VOLN EY W. MASON & C O . ,  

Friction Pul leys, Olutches & Elevators 
PROVI D E N C E  R .  I.  

STRONG CAST INGS . QUltI< DELlVERY. 
PATTERN WO�K TO O�D£R. 

ACME MALLEABLE IRON WORKS . BUffALO .N.V. 

ISO YEARS' 
EXPERIENCE. PATENTS 

TRADE MARKS, 
DE810NS, 

COPYRIOHTS &c. 
Anyone .endlng a .ketch and description may 

qnickly ascertaln, free, whether an Invention i. 
probably patentable. CommunicatiOns stricti,. 
confidential. OIde.t agency for securing patenU! 
In AmeriCa. We have a Washington oOlce. 

Patent. taken through Munn & Co receive 
apecial notice In the 

SCIENTIFIO AMERICAN, 
beantlfully tIIn.trated. largest clrcnIation of anyscientillc Journal, weekly terms $3.00 a year; IUO .1x months. SpeCimen copies and HAND BOClIB: ON PATENTS sent free Addre88 

M U N N  '" CO. , 
361 Broadway, New York. 

Preserve Your Papers. 
--I\I\I\N\N\A--

Sub.crlbers to the SCIENTIFIC AMERICAN and SCIEN­
TIF I C  AMERICAN SUPPLEMENT. who wish to preserve 
their paper� for bindin�. may obtain the Koch Patent 
File at the oftice of this paper. Heavy board sides. m. 
SCription U Scientific American " and " Scientiflc Ameri­
can Supplement " in gilt. Price 11.50, by mail, OJ' $1.25 
at tbis oOlce. Addre •• 

M U N N  &. C O . , 36 1 BROAnWAY. N EW YORK 

a Home/'.-...... ·� 
Those mtendlDjl to bui ld "ill Ond the very best practical .ug­

gestions and examples of Modem Architecture in the handsome8�, 
Architectnral Magazine ever publl.bed 

"The Scientific American 
Building Edition . "  

Each numher Is illustrated with B Colorea plate and nUmerOl!3 
handsome erurravlngs made direct from photographs of build.flO'. 
together with interior views, floor plans, deScription, cost, locat,10n ,  
owners' and arcbitects' names and addresses. The illustratioDfl 
include seashore, southern, colonial a�d city residences, churches. 
school., public building •• stables. carriage houses. etc. 

All who contemplate bulldlnll'. or Improvmg home. or .tructures 
of any kind, have In tbl. handsome work an almost endle •• series of 

tbe latest and be.t examples from wblch to make selection •• thus saving time and money. 
P UBLISHED MONTHLY. SUBSCIII PTIONB $ 2 . 50 A Y UII. S, NGLE COPIES 25 CE NTS. FO� �� �t �.n�W� =t- MUNM & 00., Publishers, 36 1 Broadway, New York 

© 1897 SCIENTIFIC AMERICAN, INC.
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Jlf(i)veriisements. 

ORDINARV RATES. 

InBlde Pall'e, eaeh insertion, - , IJ eentl! a line 
Back Pall'e, eaeh Insertion. - - 81.00 a line 

BP"' For s"",,, classes 0/ Advertisemtnts. Spec(a/, and 
Higher rates are reqlNired. 

The above are cbarRes per agate IIne-abont elllht 
word. per line. Thl. notice .how. the wldtb of the hne. 
and I • •  et in agate type. Enlll'avlngs may head adver­
tisements at the same rate per agate line, by me88ure­
ment. as the letter pre... Advertllement. mnst be 
received at Pnbllcatlon Omce as early as Thursday 
mornlnll to appear In the follOwing week'. I •• ue. 

To Inventors and 
Manufacturers I 

I have unnsual facilltle. for Worklnll' or Plaelnll' 
Valuuble Patents In United IState., Great Britain, 
and otber foreign countrle.. Corre.pondence invited. 

Eo C. MILLER, care M.AGNOLIA METAL Co., 
!lOO &; !lO" We.t Street, New Vork 

�ou Olttn fitar 
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. 

t l97 Columbia B i cycles 
STANDARD QF $75 to all 
THE WORLD. alike. 

� 
1891 Hartfords, 50 
Hartfords, Pattern 2, 45 
Hartfords, Pattern 1 ,  40 
Hartfords, Patterns 5 and 6, 30 

POPE M Fe. CO. , H A RTFORD, CONN. 

If Columblas are not properly represented 
'n your vlclnlty, let DB know. 

The $5 .00 
Falcon Camera 

FOR 3� x 3� PICT U R ES. 
Uses our 
Light-Proof 
Filin Cartridges 
For J2 
Expoautes and 

LOADS IN 
DAYLIGlIT. 

ImprOVed safety shutter. set of three stops. tine 
achromatic lens, view tinder and socket for tripod 
screw. �Booklet Fru. 

$3,853.00 In Prizes For Kodak Plcture5. 
$1 ,475.00 In Oold. 

EASTIAI KODAK CO. 
ROOHESTER, N. Y. 

It has Simplif1ed Photography. 
'""'��� 

Made to open In broad daylill'ht for 
loadinll' and adjustment. 

ebt . Jldlakt £amtra 
Complete with 1 2 1�ht-tillht metal $ 12  g�at�e 

h8!:1f�' �tg.. f�rto. ":'� p!,,: 
Takes 1!l Pictures on dJT plates at one loading. 
Standard Size 4 x IJ  Inehe •• " No Extras." 

Get your lIiateB aD11fhere. 

Ask your pboto Itook dealer to (l8t you an .. Adlake" 
for tilaveclt1on. Our "  Adiake oatnMa Book " tells a.II 
about ft. I!'ree for the aak\nIro Sample mounted 
photograph 6 cents In IltamJIIII. 
TIl, Adams II Weltlake Co., m! OntarIo st., ChIcago 

I SEPTEUBER 4, 1 897. 
:-,·�·�·�·�·�·�������������a�������������·�·�·�·�.� �������.".".".".".".".".".".".".".,.,.,.,.".".,.,.,.,''''''''''''''':-�. (1" ..  The high standing and l

o
ng experience of the following � � 

�I� G Id �'1 
� �  0 �� 
�� AND �� 

�� Si lver Miners �� �� I �� i " iii E "'·GRIFFrr�i" woriii'i:.i.. "  !� 
IJ � DELAMAR'S NIIVADA GOLD MINING Co., NEW YORK. �I� • • " We have concluded to order 10 more Griffin Mills. We have tried high-speed rolls and dry stamps, and after looking into the Huntington Dry Ii � Pulverizer, the Narod Pulverizer, the Stedman Pulverizer, the Frisbee-Lucop, the Cook, and various other dry pulverizers, unhesitatingly recommend � � �
. 

"
. 

your Griffin Mill to any one. "  J. R .  DELA MAR. ':II I� r:1 " ZACATECAS, M EXICO. , , " 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 IJ � satisfaction of the owners. We have ground the I dumps ' ·  of the old Quebredilla Spanish Silver Mine, and it is the hardest ore I ever saw. The Mills � � �
. 

"
. 

will averalie 20 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 'I I� 1"1" capacity wIll be very materially increased." JAMES W. C H I LDERS, Supff"intmdmt. 
" ,  BRECKENRIDGE, COL. IJ 1\ . " We have had one of your Griffin Mills in operation at our mill in Breckenridge, and we are well pleased with its operation. It crushes from � � � i 40 to 50 tons of our ore per day. We have used stamp and other mIlls, and are satisfied that the Griffin Mill is superior to any other of which we have ••• I'l l, any knowledge. "  PANKHURST & WHI PPLE. '�I � " We will gladly .. nd any into_ted \",non our pamphlet contailling full description of The GrIftIn lIIill and .,. 

,.1 1, much other information regarding lU. demoD.!�ated BUcce� as a pulverIZer of all retractory Bubstances. '�I 
;·�����Z!������������:1����t::!·������A �.",.",.",.",.".".",.",.".",.",.",.".".".".".",."".",.",."".",."".",.",."'.""."'.".".".""."'." .... 

THE 

I��� Motor of 19th Century 
IT a ANY PLACE. 

SO BY ANYONE. 
FOR ANY WORK. _ No Fire I No Bo\ler l  

__ == .... ��� No Gaugaa.! No &g1neer l 

ECONOMY, RELIABILITY, Coat, of ��t..��� �b�U� "¥�'i:'i 
SIMPLICITY, 8AFETY.· an bour to each indicated H. P. 

BP"' Catalog"e. TesUmonoals. eU., bit addresring 

CHARTER GAS ENG IN E  CO . •  Box 1 48,  STERLING,  ILL.  

HALF A CENTURY OF CYCLES.-AN 
1n��'it";lrl��.

sto��f �� "lr��r:������ o�r�;cf:' to �g: Po bon .... haker" and Its .ucce •• ors. The tricycle. Tbe 
modern wheel. Cycle buildlnll a science. Point. of Im­
provement. Tbe pneumatic tire. A haDd and foot 
cycle. With 9 lIIu.tratloD8. Contained In SCI1!lNTIFIC ;t:::h�l�l8.f:���::,id ��il!:l :tew.fW,.'i:r!? cent •• 

J E SSO P'S  ST E E LTHB\�[r 
f O R  T O O L S ,  S I\W S E TC.  

W"! J E S � O P  &. S O N S  L �  9 1  J O H N  S T. N E W  Y O R K  

BALL BEARING AXLES AND RUB-
ber Tire •. -A paper read before the CarriBlle Builders' 
National ConventloD. Phlladelpbla, October. 189£, .bow­
ing the advant"lle to be derived from the u.e of ball 
bearings and pneumatic Ure.s tn road vehicles. Con­
tained tn SC I ENTIFIC AMERICAN SUPPLEMENT, No. 
9!1�. PrIce 10 cents. To be had at tbl. olllce and from 
all newsdealer •. 

I M P E RIAL BALL B EA R I N G  AXLE 
A written Ilnarantee with each set o f  axle I!. 

IIr ! � In�o�.?e� t�t�Je
n

l::d�i.g 

• .97 PATT E R N  

Red�:�ay�:���e�. 
per 

cent. One horee can do the work ot two. Mechanically 
perfect. Can be put on old or new worit.. 

ar' WriU for our lUustrated CatalO(lUe and Testimo· 
nials, wMcl> we send free on application. Imperial Ball 
Beari ng Axle Dept., 439 Wabash Avenue,  Chicago, l I I .  

"¥JOtIl'I5 
SIOO1PACKIN6 

Boller Coverings, Mlllbqard, Roofing, 
Building Felt, Liquid Paints, etc. 

DESCRIPTIVE PRICE LIST .AND SAMPLES SENT FREE. 
H. W, JOHNS M'F'G CO,, 100 Will iam St., New York. 

I Rav(ubts 
WITH AUTOMATI C  ADJ USTABLE 

VAC U U M  ATTACH MENT. 
Impo •• lble to run too high In vacnnm. 

Life proloDjled Indellnltely. 

Roentgen Ray Apparatus : 
Coils (Induction aud Hlllh Fre­
qnency), Fluoroscopes, Mo­
tor-Generators, ete. 

M IN IATURE 
INCA N D ESCENT LAMPS,  

candelahra, Series, Decorative, Battery 

EDISON DECORATIVE II M INIATURE LAMP D"PT. 
(General Eleetrio Co.) Harrison, N. J. 

� '�A.rv���rv�� A Boon to Cyclists 
IUIII"'S ( Patent) CHAllI lII� BRUSH.  

I f  your The only 
dealer that 
not keep I t  1 h ·  aend 50 ete. to c eans t e mte­
L. H. LEADAM , 

81 Pine St., New York. 
Agent for Kreucer .. Co. , 
10 �4tcbeap..LondoD.E.C. 

rior of the links 
Sold by Druggi.t., 

Uycle and # 
Har1t ware 

dealers. 

Kindly mention 8cCmWlc AmM'Ican. ----

Experimental & Model Work 
0Wr .  awl adI>ke /r... Gardam '" Son. 4lH>1 Rose St.,1(. Y .  -

Send for Ca.talogue clescribmg this and otba 
models. 

SMITH & WESSON, 
14 Stoc:kbrldKe Street, $ 5 I :.��� Electrical Anparatus 1��I�d. Dynamo sent F R E E With our Complete licetrleal and Meeltanleal Course, . until September 00. This Is not a prize 01l'er. This apparatu. ls 

�'ttred
W:��1 

f:,!d
s'hn

o� tl��e��:Tf �'::1:1 t���:��Y
e��h� Our 7a-page CatalollUe, sent free to an), address. explainS. ' 

Inltltutelor Home Study of EngIneering, 220 Seneca St.,CI"eland,O. 

(ribUnt � BitVdt 
Tested and True. 

The Easiest Runninll' Wheel In the World. 

BP"' Send for Catalogue. 

THE BLAOK MFG .  00. ,  ERIE ,  PA. 

The Queen Acme No. 5 Microscope 
N EW MODEL AS PER CUT. 

Tbe Ideal Mlcro.cope for Amateur 
Re.earch. Stand. unequaled for precise 
anp accurate adjustments and optical 
excellence. With objectives giving from 
50 to 500 diameters, in case, S;J�.OO. 
Send lor new Mi<Jroscope Catalogue E. M. 

QUEEN '" CO. , INC. 
t O I l Chest nut St., Phi ladel phia, Pa. 

PRINTING INKS 
The SIlIBNTIJ'IC AIlERUiAN I S  prlntea with CHA8. 

BNI!lU J OHNSON 4; CO.'S INK, '.fenth and Lombard Btl!.. Philadelphia, and 47 Bolle at opp. Daane. New Yorll: 
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