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COALING WARSHIPS AT SEA. 

In dwelling upon the ad van
tages conferred upon the warship 
by the introduction of steam, it 
must not be forgotten that the 
new power imposed one very 
serious burden which is making 
itself increasingly felt as the 
speed and size of modern ships 
continue to increase. For where
as the masts and sails of the fri
gate were good for a cruise of in
definite length, the boilers and 
engines of the modern cruiser or 
battleship are available for pro
pulsion only so long as there is 
coal in the bunkers. The radius 
of action of the steam-driven 
ship is determined by her capa
city for carrying fuel and her 
distance from an available coal
ing station. 

There are perhaps no opera
tions of a naval war in which 
this limitation of the steam bat
tleship has caused greater incon
venience than in the work of 
blockading an enemy's port. In 
the days of t.he sailing frigate a . 
ship could lie for months if need 
be in the blockading line, and 
the full strength of the fleet was 
maintained un broken for months 
at a stretch ; but in a modern 
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blockade it would only be possi
ble to count upon a certain per
centage of the ships as available, 
the others being absent in turn, 
taking on coal at the nearest sta
tion. It has been estimated that 
during the blockade of Charles
ton in the ('ivil war fu lly one
quarter of the ships were absent 
at any given time for coaling 
purposes. 

The same difficulty presented 
itself at the blockade of Charles
ton Harbor, during the recent 
naval maneuvers. Ships whose 
draught was not over 15 feet 
entered the harbor. where the 
water was quiet, and were coaled 
from barges lying alongside in 
the usual way ; but had the 
larger vessels, such as the Indi
ana, Maine, New York and Co
lumbia, dra wing from 20 to 26 
feet, required recoaling, they 
would have been obliged to 
steam away to Port Royal or 
Newport for the purpose. As it 
was, all of the vessels that took 
on coal were obliged to leave 
their position in the blockade, 
and its efficiency was impaired 
in proportion to the number of 
vessels absent at any one time. 

With a view to overcoming the 

THE UNITED STATES BATTLESHIP MASSACHUSETTS COALING AT SEA FROM A BARGE WHICH SHE IS TOWING ABEAM. 
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difficulty, the U. S. S. Massachusetts was recently fitted 
out at the New York navy yard with a coal transporter, 
which will  enable her to take coal either when at 
anchorage off a b lockaded port or when steaming at 
slow speed ill moderately cairn water. 

The Temperly '1'ransporter is the name by which 
this new form of hoisting and conveying device is  
known. The large en�raving represents the battle
ship :iUassachusetts taking coal from a barge which 
she is towing abealll, at a distance of twenty or 
thirt y  feet , and at the rate of six or seven k nots an 
hOUl·. It will be seen that the device consists of a tray
e ler running on a suspended beam, which reaches out 
oyer the barge and is carried from one of the boat 
cranes of the battleship. This bealll, which is 60 feet 
in len�th,  and weighs about 3,000 pounds, is suspended 
from a strap. attat'hed to the crane by four steel guys, 
and it is prevented frolll swinging fore and aft by means 
of other guys which lead inboard and are made fast to 
the deck of the vessel. A novel form of self·locking 
carriage is employed, which travels upon the lower 
flanges of the beam, and is capable of traversing its en
tire length. The beam is pitched at an angle sufficient 
to cause the carriage to run out by gravity, and a 
single hoisting rope coiled about the barrel of the 
steam winch serves at once to operate the carriage and 
hoist the load. '1' he rope after leaving the drum is led 
to a sheave which is sec ured at the point of suspension 
of the beam, from thence to a pulley at the higher end 
of the beam inboard, and frolll there it passes around a 
sheave in the carriage and terminates in a hook to 
which the bags of coal are attached. 

In operation we will suppose that the carriage is at 
the lower end of the bealll over the barge, where it is 
locked automatically to one of the stops on the under 
side of the beam, the locking gear of the carriage being 
then in the position shown in the first figure. After the 
hook is secured to the coal bag, the hoisting rope is 
drawn in by the winch, the load rises rapidly to the 
carriage, where a catch on the hoisting chain, striking a 
lever, automatically locks the load to the carriage and 
releases the car from the stop above mentioned on the 
under side of the beam. This position is shown clearly 
in the second figure. The further inhauling of the 
hoisting rope causes the carriage to travel rapidly up 
the beam. The stops on the under side of the beam are 
spaced five feet apart, and the carriage is drawn up 
until it passes that one which is located over the point 
where it is desired that the bag shall be delivered. The 
winch is now stopped and reversed, and the carriage 
moves back until it is arrested by the engagement of 
the latch, which is shown at the top of the carriage with 
this particular stop. The dropping of the latch into the 
stop automatically releases the load from the carriage, 
and it is forthwith lowered to the deck. The bag is 
then unhooked, an empty bag is put on in its place, and 
the operation is reversed, the empty bag being run 
down the full length of the beam and delivered to the 
barge. The whole operation is performed in less than 
a minute, and it requires no skill upon the part of the 
operator. The long reach of the beam permits coal to 
be taken from a vessel of any description, which may 
stand off from the battleship a distance of from twenty 
to twenty·five feet, and the operation may be carried 
out in any sea in which it would be safe for two boats 
to lie at anchor at that distance apart. As the trans
porter is supported entirely from the battleship, no 
part of it can be iniured by the rolling from the two 
vessels. 

To appreciate the full advantages of such a machine 
we have only to suppose that the White Squadron is 
blockading the harbor of an enemy and that every 
vessel is required for the purpose. Under such condi
tions the coal boats could be brought directly to the 
scene of the blockade, and the coaling carried out upon 
the ground. Of course the coal barges or ships would 
have to be escorted by a convoy, but this ship would be 
necessary in any case for the transport of supplies and 
dispatches. 

It will be evident that the coaling ship may be towed 
at a moderate speed parallel with the warship, and that 
the operation may be carried out with equal success 
under such conditions. The French navy, which uses 
this system of coaling extensi vely, made a successful 
trial of coaling the Richelieu while she was steaming 
under the head way of six and a half knots an hour, and 
they were able on this occasion to transfer one hundred 
tons of coal in three hours. The British Admiralty, 
during a series of tests, has handled forty tons an 
hour in bags by this same device, and it w� so well 
s'ttisfied with the perfotmance that one hundred and 
fifty of the transporters have already been furnished to 
the British navy. We are informed by Mr. Spencer 
Miller, C. E. , to whom we are indebted for the data and 
drawings from which our engravings and description 
have been prepared, that in addition to the two power
ful navies above mentioned, this device has been 
adopted in the navies of Germany, Austria and Italy. 
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Palace of the Popes, at A vignon. It is proposed to 
create a museum which will illustrate the whole history 
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RESPONSmILITIES OF THE NEW COMMISSIONER. 

Among all the appointments which are made by ar. 
incoming President, it would be difficult to find one 
which calls for the exercise of more careful judgment 
than the appointment of the Commissioner of Patents. 
The responsibilities of the office are of a particularly 
trying character, and the relations of the commissioner 
to the government, the inventor, and the pat.ent attor
ney invest him with a degree of discretionary judicial 
power which finds no parallel in the various courts of 
law. Jna�much as he has the final word, �o far as the 
Patent Office is concerned, in the settlement of all diffi
cult cases, it is necessary that he should have, in the 
highest sense of the term. a judicial mind ; and in 
addition to a general knowledge of the law he should 
also have a very intimate knowledge of the theory and 
practice of patent law. His tenure of office and its 
emoluments should be such as to place him entirely 
beyo;ld the reach of all external influence, whether 
commercial, political, or otherwise, and there is no 
question that the permanent tenure of the position by 
a commissioner who has proved himself in every way 
acceptable would be greatly to the advantage of the 
Patent Office, the patent bar and the great body of 
inventors throughout the country. 

We have spoken of the extraordinary j udicial autho
rity invested in the office. It is safe to say that there 
is no power possessed by the commissioner which brings 
with it more serious responsibility than that which 
enables him to disbar any patent attorney who may be 
guilty of unprofessional practices before the Patent 
Office. We say" disbar" for the want of a better term. 
As a matter of fact, there is unfortunately no such thing 
as a recognized patent bal' in this country. Any at
t.orney who conforms to the procedure of the office may 
file an application for a patent and argue the case be
fore the commissioner or his representati ve. 

It will thus be seen that the door of entrance into 
patent practice is about as broad as it is possible to 
make it. The only supervision to which the practi 
tioner is subject is that of the cOlllmissioner, who 
may suspend an offender for notoriously dishonest 
practices. Just what degree of offense calls for disbar 
lllent seeIIlS to be left to the discretion of the commis 
sioner. In nine cases out of ten the reason given for 
disbarment is embezzlement of IIloney ; that is to say, 
the withholding of government fees. In 1871 Com 
missioner Leggett issued an order that an examiner 
who borrowed money from an attorney would be in 
danger of dismissal and the attorney of disbarment. 
This order was approved by Commissioner Mitchell in 
1889 ; but it does not seem that any attorney has been 
disbarred for this cause. 

In looking over the record of disbarments for the 
past thirty years, it is noticed that the average nurn 
ber per year has remained practically stationary, in 
spite of the fact that practice before the Patent Office 
has enormously increased in the interim. The obvious 
inference is either that questionable practices in connec 
tion with patent soliciting are less frequent than they 
were thirty years ago or else that commissioners have 
grown lenient or have no power to act in regard to these 
matters. We fear that the first alternative is as un 
likely as that the others are probable ; and to the last 
among other causes, is to be attributed the rise and 
growth of a certain notorious class of practitioners 
whose methods are at once a snare to the inventor 
a disgrace to the profession, and are liable, if not 
checked with a strong arm, to cast a shadow upon 
the Patent Office itself. 

In this connection we call attention to an article in 
Lords' Power and Machinery Magazine which we re 
publish on the adjoining page, in which some of the 
worst irregularities that have crept into the patent 
practice are enumerated. How far the powers of the 
Patent Commissioner enable him to take cognizance 
of these practices we do not know. If such practices 
do not constitute cause for disbarment, upon the pre 
sentation of charges of irre�ularity to the commis 
sioner, it is difficult to find any way in which the in 
yentor or the public can be protected. 

This is the only method, so far as we can see, by 
which the practice of the Patent Office can be purged 
of this glaring and rapidly growing evil. Such a 
course would be more effective than any action that 
could be taken by the Patent Bar Association, should 
one ever be formed. 

. 1. I • 
THE SIX MONTHS RULE IN COURT. 

The United States Supreme Court has recently made 
a decision through Chief Justice Fuller which has the 
effect of sustaining the six months rule  which was es
tablished and enforced in the Pat.ent Office by the late 
Commissioner, Mr. Seymour. The decision was ren
dered in the case of Hyne against the Court of Appeals 
of the District of Columbia. Hyne applied for a writ of 
mandamus to compel the court to hear aud decide an 
appeal taken more than forty days from the decision 
of till> Commissioner of Patents, the forty days rule 
being one of the rules of the Court of Appeals. Hyne 
claimed that, under the patent laws, he was allowed two 
years in which to take this appeal as provided for in 
the revised statutes. He claimed the conflict between the 
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court rule and the statutes and that the former was 
conseq uently invalid and asked for the writ of manda
mus to set the decision of the court aside. 'l'he Su
preme Court decided that the court rule was valid. 
This has the effect of practically establishing the 
Patent Office rules limiting the appeals which can 
be taken from one tribunal in the office to the 
other to six months. It should be borne in mind in 
this connection that on January 1, 1898, the new 
statutes recently enacted by Congress will be in force, 
and one year will be allowed under this new law in 
whi�h to file amendments and take appeals. The six 
months rule was a Patent Office rule which was estab
lished by the ex-ColIlmissioner of Patents, Mr. Sey
mour, and was in violation, apparently, of the statutes 
which allowed two years within which to take such 
action. 

. ( ... 

AMERICAN INDUSTRIAL SUPREMACY. 

A recent issue of the Iron and Coal Trades Review 
(England) discusses editorially the relative condition of 
the wire industry in England and America. The facts 
which are given afford a striking proof of the rapidity 
with which a new industry is developed in the United 
States when once it has gained a firm footing, and 
they indicate also the rapid decrease in the cost of 
manufacture which has characterized our entrance into 
such industries. 

According to our contemporary the English manufac
turer,;; of wire rods, wire, and wire nails are threatened 
with the loss of their business in consequence of the suc
cessful competition of Germany and other Continental 
countries and of the United States. The rivalry of Ger
many is of long standing and has become an accepted 
fact ; whereas that of the United States is a more recent 
and has grown to be a much more formidable feature. 

Thirty years ago there was no such thing as a wire 
industry in this country. During the progress of the 
Paris Exposition of 1867 Mr. Abram S. Hewitt stated, 
in a report on " the production of iron and steel in its 
economic and social relations, " that the manufacture 
of puddled wire rods was a very extensive business in 
Great Britain, but that no one had succeeded in natur
alizing it upon American soil . With the best grades of 
charcoal iron it was, indeed, possible to make good 
puddled wire rods in the United States, but at a cost 
too high to eompete with the foreign article, in the 
pl'Oduction of which no charcoal was employed. 

In the thirty years which have passed since Mr. 
He witt made his report, Bessemer steel has revolution
ized the industry, and the United States now holds a 
commanding lead over all competitors. We find 
that a single Garrett rod mill in the United States is 
producing 7, 808 gross tons of wire rods in a single 
month, which would mean an output of 100,000 tons of 
finished product in a single year. 

The total output in Great Britain is only 200,000 
tons per year, so that two such American mills would, 
to-day, equal the annual production of the very coun
try upon which, thirty years ago, we were dependent 
for this article. 

The statistics of the wire nail industry are equally 
striking. A single establishment, the Joliet Steel 
Works, produced 300, 000 kegs of wire nails in 1895 and 
it is capable of exceeding that amount if necessary. 
The wages which are paid in the mills per keg of 
material appear to our contemporary to be " incredibly 
low," but it is noted very j ustly that the figure quoted, 
about 83 cents per keg, refers to a mill which is capable 
of producing a larger output of rods than any in Eng
land. It is the improved machinery, the careful at
tention to detail in the matter of saving time, and the 
intelligent resourcefulness of the American workman 
that enable our manufacturers to turn out a cheaper 
article, although the operatives take home a larger 
weekly wage than they do in England. The wonderful 
pl'ogress in economical production is shown by the fol
lowing figures : In 1870 the average output of the mills 
was 14 tons of rods per double shift ; in ten years this 
had doubled to 28 tons ; during the next five years, or 
in 1885, as the result of the introduction of the·Garrett 
mill, it had grown to 100 tons ; and in 1895 the average 
'mtput was 280 tons per double shift. Extraordinary 
as these figures appear to English manufact·urers

'
, our 

contemporary draws attention to the fact that there is 
no reason to doubt them, " since the prices quoted for 
sales speak for themselves, and it is well known that 
our American rivals are now offering wire rods and 
wire nails in most outside markets at such low prices 
that our home manufacturers admit their inability to 
understand how it is done. " 

That we should be able to undersell the English man
ufacturers in outside markets is the more remarkable 
when it is remembered that most of their mills are situ
ated on or near the seaboard, whereas many of our 
large mills are situated inland, and a haul, sometimes 
of hundreds of miles, is necessary before the commodity 
in question can be loaded for foreign ports ; moreover, 
when it has been carried to the seaboard, we are at a 
further disadvantage on aceount of the cheap sea 
freights and the vast carrying facilities of our compe
titor. 

J citutific �mtricau. 
typical of our progress in a score of other leading indus
tries. The fact that we are able to undersell our com
petitors in outside markets at a time when we are pro
ducing, or are capable of producing, a large surplus 
above the needs of the home markets, suggests that our 
future commercial growth must take place chiefly in 
outside fields. There is no reason to doubt that our 
foreign trade could be greatly and rapidly extended if 
a systematic, thoroughly well organized effort were 
made to open up new markets and enlarge those that 
exist. If our consular service were strengthened, and if 
its efforts· were supplemented by the establishment of 
local bureaus for the display of our products and for 
gathering and di�seminating information likely to fos
ter our trade with foreign countries, it is likely that we 
could soon open a market for our surplus product and 
bring back something of the industrial activity of the 
early years of the present decade. 

• '. I • 
A CIRCULATING PICTURE GALLERY. 

It is strange that the thought of an enterprise should 
have slept through all the ages to become a reality in 
these last days of our century. To whom the concep
tion is due we know not, but its materialization we 
owe to the Hull House settlement, Chicago, says the 
Critic. The gallery at Hull House consists of about 
fifty framed reproductions. Some of them are the pub
lications of the Arundel Society, but in addition. to 
these there are colored· prints of Fra Angelico's angels, 
and many photographs of paintings by the old mas
ters Modern art is not entirely neglected either, Mil
let, Bastien Lepage, and Abbott Thayer being the 
most important of the latter painters represented. 

A few water colors are also included, though the gal
lery is mainly photographic. Each of these pictures 
may be taken out'[or two weeks at a time, a privilege 
which may be once renewed ; but this limitation is not 
too rigidly adhered to. No charge is made, and no se
curity required, except a certain knowledge of the sub
scriber and his address. Men and women of the work
ing classes take a lively interest in the gallery, but its 
most enthusiastic pa.trons are children. 

The pictures are all framed, and they are well cared 
for by the temporary owners. The most popular of 
them are Fra Angelico's Paradise, the Sistine Madonna, 
and several other Raphaels, the Presentation in the 
Temple of Carpaccio, and, curiously enough, Bastien 
Lepage's Jeanne d'Arc .. Imagine that beautiful, serene, 
exalted face in a bare, ugly room on West Halstead 
Street. It could not remain th ere two weeks without 
having some subtile, uplifting influence. And for this 
reason the new enterprise seems one of the most benefi
cent that Hull House has undertaken, outranking even 
the library, for the reason that everything the gallery 
contains is of fine quality, is true art. 

That is what we need-to have art brought close to 
the people, to make them see it and feel it and live 
with it. It should be a part of themselves, as necessary 
and inevitable as food and shelter. To rich and poor 
alike in this country it is still alien, still a thing apart, 
too much of a luxury to be taken into our daily lives, 
too exalted to become a part of our daily thoughts. We 
talk about it, we criticise and patronize it; we even, 
when much aroused, admire it ; but we do not love it. 
It is like a foreign language to us, and we have yet to 
learn to think in it. 

•• eo .. 
DANUBE-MOLDAU-ELBE CANAI.. 

The agitation in favor of a canal which, starting from 
Vienna and proceeding in a northwesterly direction to 
Budweis, on the Upper Moldau, then utilizing the 
Moldau and the Elbe, would connect the Black Sea 
with the.North Sea, now finds support in the Mon
atschrift fUr den Offentlichen Baudienst, the official 
organ of the Austrian ministry of the interior. The 
idea, of course, goes back to remote times� Charles I V, 
the stepfather of the German empire and father of his 
own country, Bohemia, made a cutting through the 
Rosenberge as a starting point for the canal in 1366. 
Two hundred years later a full project providing locks 
was drawn up. The Austrian government has as yet 
dreaded the expense, and not taken any steps. But a 
committee has long been appointed, and of three pro
jects submitted, that of Lanna-Vering has been ap
proved of. The survey and the preliminary work have 
been done. It is now a question of funds. It is esti
mated that 2'1 meters of water (nearly 7 feet) could be 
secured all the way from Vienna to Ausrig on the Elbe 
(near the frontier of Saxony), with the expenditure of 
100 million florins (about $50,000, 000) : and it is pointed 
ont that Germany might help, since the distance Ham
burg-Sulina would be diminished by 55 per cent 
and Hamburg-Constantinople by 41 per cent. That 
may not be a strong argument, but Germany contri
buted nearly $5,000,000 to the St. Gothard railway 
funds-a somewhat similar case of indirect interests. 

• Ie • 

Our easy supremacy in the manufacture of wire is only 

THE electrical works and laboratory of Mr. Harry 
Barringer Cox, at St. Albans, Eng . ,  which were totally 
destroyed by fire on Feb. 22, contained a valuable col
lection of electrical and other instruments, with the 
records of Mr. Cox's ten years' research into the prob
lem of the cheap direct conversion of heat into electri-

city. Every one of his experiments had been photo
graphed, and all these photographs were lost. We 
understand that Mr. Cox has been attempting to make 
a thermopile which would be commercially practicable 
as a generator of electric current. 

. ' . .  
A WARNING TO INVENTORS. 

In this nineteenth century the profession of patent 
solicitors is degenerating from the professional to the 
commercial. Inventors and patentees have their at
tention arrested by flaming announcements, with the 
object of catching unwary inventors and patentees. 
One class of these agents offers medals as certificates of 
value of inventions, and large lottery prizes, amount
ing to thousands of dollars, to inventors who place 
their applIcations for patents in their hands. However, 
before a medal or prize is awarded these inventors, in 
order to become acceptable competitors, they are com
pelled to pay into the hands of these agents certain 
fees. 

These competing inventors are induced to believe 
that a scientific and mechanical corps of experts in the 
employ of these agents makes crucial examinations of 
their inventions, in the light of the prior state of the 
art, and the inventions of all others who are competing 
for a medal or the prizes, and in due time they respect
ively receive a communication from their agents, ac
companied by a medal, certifying that they have been 
awarded the medal by a corps of experts, on the ground 
that the invention is determined to be the best of all 
others presented to them for patents_ At some subse
quent period it. is announced that the money prize has 
been awarded to A, B or C. 

It would seem that intelligent men would not fall 
into such traps in this enlightened age ; but alas ! 
they, like innocent lambs, are led to enter and made to 
suffer, or are dealt with in the same manner as arfl un
sophisticated rural citizens who fall into the hands of 
" i5reen goods " merchants. 

For many years the story of the gold [gilded] medal 
awarded by a French scientific society to United States 
patentees has been well known, and yet victims are 
constantly being made. When the announcement is 
received from Paris that the gold [gilded] medal has 
been awarded to a United States patentee for his in
vention, after an examination by its savants, and that it 
has been found to be the best of the kind patented, there 
is a demand for a considerable sum of money to pay the 
expenses of the transmission of the medal to this coun
try. 

The expectation of receiving this sum of money is 
the secret of all the interest that this French associa
tion manifests in regard to United States patentees. 
A bald attempt to get money for a gilded medal, issued 
by a set of questionable persons, ought to be under
stood by intelligent patentees when they read the 
word " gilded" in small letters, inclosed in brackets, 
following the word gold. Such medals, whether Amer
ican or foreign issues, should not be accepted by 
inventors, or investors in inventions of others, as proof 
of merit, They are nothing more than sawdust sold 
by " green goods " men. 

Recently an inventor applied to one of the United 
States medal awarding patent agents and received a 
medal, but no patent ; and after he had expended about 
$175 as fees to this agent and to the Patent Office, he 
made a visit to Washington, D. C. , and called on the 
chief of police in respect to his patent business, and 
finding that his money was wasted and beyond re
covery, requested him to refer him to an honest, relia
ble and capable patent counselor and solicitor, and 
being given the name of a respectable house in Wash
ington, he visited the same, and on entering the door 
he said : " I  am referred by the chief of police to you, 
as the kind of patent solicitor I am seeking. I do not 
want a medal awarded me, for my medal has cost me 
$175, and no patenb has been granted me. I want such 
an honest, reliable attorney, that, when he takes my 
case, and I pay him my money, I can go home and feel 
satisfied that all will be done squarely, and I shall get a 
patent for my invention from the United States Patent 
Office, instead of a mere medal from my agent. " The 
experience of this inventor ought to be a warning to 
others, and the course that he pursued should be fol
lowed by them. 

Another trap set for patentees is the one that the In
ventive Age, of Washington, D. C. ,has for many months 
been warning patentees against. This trap is set by 
the patent right selling agent, who sends to every pat
entee a letter, which letter says: " Yonr patent has 
been examined by our scientific board or corps of me
chanical experts, and it has been pronounced to be 
worth $25, 000, or $50,000, or $100,000, and we would like 
to have the agency for selling your patent. "  F urther
more, offers are made to take out foreign patents on 
already issued United States patents for one-half the 
usual fees, etc. It is only necessary to say that pat
ents in many foreign countries for United States pat
ented inventions, which have been published in the 
United States Patent Office Gazette fully enough to 
be understood by practical mechanics, are invalid, even 
if granted by such foreign government.-Lords' Power 
and Machinery Magazine. 
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J citutific �tutticau. 
THE Jl[OST POWERFUL LOCOJl[OTIVES IN THE WORLD. 4,000 gallons of water and 7� tons of coal. 'rhe total 

The accompanying illustrations give a correct im-

I
length of the engine and tender over all is 62 feet. 

pression of the great size of a set of mountain loco- It can readily be believed that these giant machines 
motives which have recently been built for the have enormous hauling power. They are credited with 
Northern Pacific Railroad by the well-known Schenec- a drawbar pull of from 35,000 to 40,000 pounds. We 
tady Locomotive 'Yorks. In respect of boiler and are informed that a builders' trial of their hauling 
cylinder power they are undoubtedly the most power- power was made on the New York Central and Hudson 
ful locomotives ever constructed in this or any other River Railroad, at Schenectady, where one of these en
country. It is true there is a freight engine on gines halllE'(1 58 loaded cars up a grade of 60 feet to the 

march, plans of forts and photographs of interesting 
scenes, places and persons. Most of these pictures are 
taken from photographs made by the late M. B. Brady, 
of Washington. Several years ago the government 
purchased his stock of negatives for a large sum of 
money. Each volume will, therefore, cost an average 
of about $26, 785, which probably exceeds that of any 
book that was ever issued. Copies are sent free to 
public libral'ies, and 1 ,347,999 have been so distributed. 

the New York, Lake Erie and Western Railroad 
which weighs 192,000 pounds and has 170,000 
pounds on the drivers, but it has only 2,443 square 
feet of heating surface, against nearly 3,000 square 
feet in the Northern Pacific compounds. 

Four engines of this type are already at work 
and twelve have been ordered. They are to be 
used as " helpers" in hauling trains across the 
summit of the Rocky Mountains between Helena 
and Missoula, Montana. The grade is excessive, 
116 feet to the mi le, and 17 miles in length, and, as 
the overland freight and passenger trains on the 
Northern Pacific road are very heavy, there is 
every economy to be realized in the use of ex
tremely powerful engines. 

As we look at this giant end on, it really ap
pears as though the limit of possible dimensions 
had been reached-at least with the present gage 
of track. The boiler is 72 inches in diameter and 
the low-pressure cylinder is 34 inches in diameter, 
the latter dimension being not far short of the 
boiler diameter of some locomotives of forty years 
ago. 'I'he compounding is carried out on the 
Schenectady two-cylinder system, and it is ar
ranged with the intercepting valve which is in 
common use on all the later compounds turned out 
from this works. 

The boiler is of the extended wagon top type. 

The atlas costs $22 and the remainder of the edi
tion is sold at prices ranging from 50 cents to 90 
cents a volume. 

There does not seem to be a large popular 
demand, for only 51, 194 copies have been sold for 
a total 'of $30.154. Thus it will be seen that the 
entire proceeds received from sales thus far but 
slightly exceed the average cost of each of the 
112 volumes; The books can be obtained by ad
dressing the Secretary of War. 

The material used in the preparation of these 
histories is taken from both the Federal and Con
federate archives, and is purely official. The re
ports of commanders of armies, corps, brigades, 
regiments, etc. , are carefully edited and arranged 
so as to give a consecutive account of all engage
ments, with as little duplication and unnecessary 
material as possible, and as the writers represent 
both sides of the struggle, it may be regarded as 
impartial. 

--------� .. ..... ---------
Disturbing Nature's Balance. 

There are 332 tubes, 2� inches in diameter and 14 
feet long, their total heating surface being 2, 721 
square feet. The firebox is 10 feet long, 42 inches 
wide and 77 inches deep at the front and 73� 
inches at the back. It is uuilt of carbon steel, 
with %: inch tube sheet, % inch crown and /6 inch 
back and sides. The plate for the first ring of 
the boiler is H inch thick and measures 71� inches 
by 224 inches. The heating surface in the firebox 
is 206 '5 square feet, and the grate surface is 35 
sq uare feet, the rocking grate being used. 

The high-pressure cylinder is 23 inches in diame
ter and the low-pressure, as stated, 34 inches, the 
latter being by far the largest cylinder ever used on 

TWELVE-WHEELED COMPOUND LOCOJl[OTIVE, NORTHERN 

PACIFIC RAILROAD. 

The great and growing cost of the attempts 
in Massachusetts to exterminate the gypsy moth 
shows how serious may be the consequencl's to 
" the balance of nature " by the introduction of 
ioreign insects or animals. A few of these moths 
were imported some years ago by an entomologist 
residing near Boston, says the New York Times. 
Several of the captives escaped from custody, 
and the State has spent $450,000 in the last four 
years in a vain attempt to exterminate their de
scendants. It is now estimated that at least 
$1, 575,000 will be required, and that the appro
priation for five years to come should be $200,000 
per annum. On the other hand, a perpetual ap
propriation of $100,000 per annum would serve to 
confine the moths to the district in which they 
are now found. 

The prcblem resembles that which has taxed the 
resources of the Australian colonies since the pro
geny of half a dozen rabbits, imported from Eng-

a locomotive. The stroke is thirty inches. The high
pressure cylinder is bushed to 22 inches, so that it may 
be possible to investigate the question of the best rela
tive proportions for high and low pressure pistons. 
Both pistons have their rods carried through the 
cylinder heads. The stearn ports of the high-pressure 
cylinder measure 20 X 27'1\ inches, and of the low
pressure cylinder, 23 X 27'1\ inches. The exhaust ports 
are respectively 20 X 3 inches and 23 X 3 inches., 
Allen-Richardson slide valves are used ; the greate�t 
travel is 6� inches, and the outside lap n� inches. 
The boiler pressure is 200 pounds to the square 
illch. 

There are eight coupled driving wheels, 55 inches 
diameter, am} the main driving wheel journals are 9 

Front view showing great size of boiler and cylinders. 
land, became so numerous that the maintenance of 

mile for a distance of three miles. The united efforts of ! agricultural industries was menaced by their depreda
a switch engine and a mogul freight engine had pre- tions. Australia has expended millions in rabbitproof 
viously failed to pull the same load. fences and in devices for killing off the rabbits. But, 

Our thanks are due to Mr. A. J. Pitkin, superintend- although bacteriologists have endeavored to remove 
ent of the Schenectady Works, for the photographs them by disseminating the germs of fatal disease, the 
and. particulars of these remarkable engines. colonists have thus far been able to do no more than 

• '.' • hold the animals in check. 
Tile World's Costliest Book. In Florida several rivers have recently become choked 

The most expensive book ever published in the by the rapid growth of a kind of hyacinth imported a 
world is the official history of the war of the rebellion, few years ago, and considerable expenditures will be 
which is now being issued by the government of the required to keep the streams open for navigation. An 
United States at a cost up to date of $�, 334,328, says imported insect called the black scale menaced the 
the Chicago Record. Of this amount $1,184,291  has fruit industry in California until the State procured 
been paid for printing and binding. The remainder from Australia and introduced in the orchards a little 

TWELVE-WHEELED COMPOUND LOCOMOTIVE, NORTHERN PACIFIC RAILROAD. 

Weight of engine alone, 186,000 pounds ; 23 inches and 34 inches diameter by 30 inches stroke; heating surface, 2,943 square feet 
steam pressure, 200 pounds. 

by 10 inches, and the intermediate front and back driv
ing jqurnals are 8� by 10 inches. The main crank pin 
journals for side rod are 7 inches diameter by 5� 
inches long, and for main rod 6� inches diameter by 6 
inches long. 

The total weight of the engine in working order is 
186,000 pounds, and the weight on the drivers 150,000 
pounds. The fuel used is bituminous coal. The tender 
weighs 36,300 pounds, empty. It has a capacity of 

was expended for salaries, rent, stationery and other 
contingent and miscellaneous expenses, and for the 
purchase of records from private individuals. It will 
require at least three years longer and an appropriation 
of perhaps $600,000 to complete the work, so that the 
total cost will undoubtedly reach nearly $3,000,000. It 
will consist of 112 volumes, including an index, and an 
atlas which contains 178 plates and maps illustrating 
the important battles of the war, campaigns, routes of 

beetle which ate the obnoxious insects and thus brought 
relief. These and other instances which might be 
cited show that the utmost caution should be observed 
with respect to the introduction into any country of 
insects or plants for which nature has made no prepa
ration there, and the growth of which may not be re
strained by natural enemies and checks with which 
they must contend in the countries from which they 
are brought. 
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APRIL 24, 1 897.] 
A N  IlIPROVED SPEED INDICATOR . 

The illustration represents a speed indicator especially 
adapted to show the speed in miles of a railway train, 
or the speed by number of revolutions or feet for any 
piece of machinery. The.invention has been patented by 
Henry Herden, chief engineer of the Buffalo and Sus
quehanna Railroad, Wellsboro, Tioga County, Pa. , and 
is for an improvement on a formerly patented inV'en
tion of the same inventor, designed to improve the con
struction and render the indicator more accura t.e. Upon 
a skeleton horizontal part.ition within a suitable casing 
are bearings supporting a shaft having a central rect
angular opening in which two levers are pivoted at 

HERDEN' S  SPEED INDICATOR. 

their centers. The levers are perfectly balanced upon 
the pivot pin, each arm carrying a weight at it.s outer 
end, and the inner ends of the levers are pivotally con
nected by links with a sliding crossbar, from which a 
rod extends centrally through t.he shaft and bearing to 
a swivel connection with a crosshead, which may be 
shaped to form an oil receptacle. The crosshead slides 
on horizontal guide bars and is pivotally connected by 
a link with a balance lever from whose lower end a 
connecting rod extends to an upper arm upon a srindle 
carrying a segmental gear,. an opposite arm upon the 
spindle being attached to one end of a spring whose 
opposite end is secured to a hanger, the spring be
ing designed to equalize the centrifugal force of the 
levers. A wheel having only a portion 'of its per
iphery toothed is employed instead of a segment, as 
affording a more perfect balance, and the gear is in 
llIesh with a pinion whose spindle carries a pointer 
moving on a dial on the outer side of the case. To 
limit the movement of the �evers when the index hand 
is at zero on the dial, a set screw is placed on the 
moving shaft in position to engage the outermost 
weight of one of the levers, the shaft being connected 
by belt and pulley with the machinery whose speed 
is to be indicated. This indicator is designed to be 
placed at any angle to the level plane, and not be at 

Jeitutifie !mttitaa. 
all affected by the jolting of a moving train or other 
forces, the indicator hand moving or remaining sta
tionary as the speed of the machinery changes or re
mains even. 

• • • • • 

A NEW BLIND SLATTING ItACHINE. 

A thoroughly tested machine, in which it is stated 
one man has slatted,clamped and doweled from two and 
a half to three and a half as many blinds in a day as 
would be done by hand according to the present sys
tem, is shown in the accompanying illustration. The 
tests were made by men unused to working the machine, 
and it is claimed that two men, after becoming profici
ent in its use, will be able to clamp, slat, and dowel 
not less than six hundred blinds per day, ready for the 
rabbeting machine. The new machine has been pat
ented by George 1. Parks and William D. Nelson, of 
No. 427 Walker Street, Augusta, Ga. , Fig. 1 showing 
the machine in perspective and Fig. 2 being an enlarged 
sectional view. Arranged at each side of the frame of 
the machine are frame-clamping dogs mounted on bars 
which may be moved toward and from each other by 
operating a foot lever, and between the dogs are two 
slat-supporting plates pivotally connected by links 
and a central bar, the plates being adj ustable toward 
and from each other according to the length of the 
slats to be connected with the blind frame. Detach
ably connected to the upper portion of each slat-support
ing plate are slat-holding teeth, those at one end suppor
ting rolling slats and those at the other end stationary 
slats, as shown in our: view, although the rp.achine may 
be arranged to slat all rolling slats or all stationary slats. 
In operation the side rails of a blind are placed ill the 
blind clamp and the dogs amI clamp closed to bring the 
rails toward the slat-supporting plates, as Illany slats as 
desired being placed in the holding teeth. The side rails 
being blocked up so that the holes will come opposite 
the tenons of the blind slats, the frame-clamping dogs 
are moved toward each other, when the side Tails en
gage with the slats, after which the entire blind Illay 
be wedged and doweled, or pinned at once. The ma
chine is designed to do the work with greater accuracy, 
as well as with much greater rapidity, than it can be 
done by hand, and is adjustable to any size of blinds. 

. ,  . .. . 

TEST OF A THREE HUNDRED HORSE POWER 

STEAM: TURBINE. 

In the common form of steam engine there is a 
serious loss arising from the fact that the cylinder is 
connected alternately with the steam supply and with 
the exhaust. The lowering of the temperature of the 
cylinder during the latter condition causes the conden
sation of a certain amount of the next supply of steam 
that is taken in, and this represents an actual loss of 
energy. The amount of loss will vary according to the 
range of temperature to which the cylinder is subjected. 
This difficulty is inseparable from all engines which 
utilize the expansive power of the steam in a closed 
cylinder. In the endeavor to reduce the variations of 
temperature, the steam has been expanded in two or 
more cylinders, and the quadruple expansion engine of 
to-day is giving economical results which fully justify 

the multiplication of parts and increased first cost of 
its construction. 

The closed cylinder engine is finding a formidable 
rival in these later days in the steam turbine, or rotary 
impact engine. In these machines the energy of the 
steam is utilized by discharging it at an enormous velo
city against the buckets of a wheel. The steam actlil 
merely by its velocity and not, as in the expansion 
engine, by pressure. In order to secure the greatest 
possible velocity, the steam is expanded during the last 
few inches of its travel through the nozzle, the expan
sion being secured by making this part of the nozzle 
divergent. The theoretical speed of the steam as it 
finally strikeR the buckets is enormous, and in the case 
of a jet with an initial pressure of 75 pounds, discharg
ing into- a condenser in which the pressure is 1� 

PARKS AND NELSON' S  BLIND SLATTING ItAClfINE. 

pounds, the speed would reach the theoretical speed of 
4, 600 feet per second. 

There were great possibilities in store if engineers 
could only construct a rotary engine which would stand 
the enormous speed of rotation that was necessary in a 
steam turbine. 

De Laval, in France, and Parsons, in England, each 
working on his own lines, have produced turbines 
which have shown their ability in actual test to give 
an electrical horse power on less than 20 pounds of 
steam per hour. De Laval did not hesitate to develop 
the total energy of the steam at a given pressure upon 
a single wheel, and he has built turbines that ran at 
the rate of 30,000 revolutions per minute. Parsons 
made use of several wheels and reduced the pressure of 
the steam in several stages. The steam was led through 
one set of turbines into a receiver. From this receiver 
it passed through a second set into another receiver, 
and so on until the steam finally reached the condenser. 

The accompanying illustration shows a three hundred 
horse power De Laval steam turbine which is running 
very successfully at the Twelfth Street station of the 
Edison Electric Illuminating Company, New York City. 
The steam is led into a circular steam tight casing in 
which is located the turbine wheel. This wheel has a 
diameter of 29� inches, and runs at 9,000 revolutions 

LAVAL THREE HUNDRED HORSE POWER STEAM TURBINE. 
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per minute, the speed of the buckets being 1 , 160 feet per 
second. The blades are arranged around the per
iphery and are milled out of the solid steel spokes with 
which the wheel is built up. They are made very thin 
at the edges and are of a curved cross section. A steel 
band is left on around the periphery, in order to pre
vent the steam from passing out over the ends of the 
blades ; and it also serves to oppose the tendency 
of the turbine to act as a fan. The stean:t _ enters 
the turbine chamber at a pressure of about 147 pounds, 
and it is directed upon the wheel by means of eight 
nozzles of the kind which we have already described. 
These nozzles are inclined to the sides of the wheel at 
an acute angle, and the face of the nozzle which lies 
opposite the line of the buckets is beveled to match 
the angle so formed. The wheel runs, as we have said, 
at the enormous speed C!f ,9,000 revolutions per minute. 
This, of course, is not so high as that of some other 
turbines of this type, which have been run at the speed 
of thirty thousand revolutions per minute ; but in the 
latter case the wheels have been very much smaller. 
De Laval found it a very difficult matter to perfectly 
balance a wheel at this high speed. The center of 
gravity of the wheel and the axis of the shaft upon 
which it turns are never exactly the same. To over
come the difficulty the wheel is mounted upon a long 
flexible shaft, so that when the turbine is running at 
high speed the wheel revolves on its true center of 
gravity, the axis of the shaft springing sufficiently to 
allow this adjustment to take place. The turbine 
shaft extends into a cast iron gearing box, where it car
ries a pinion whose teeth are helicoidal and are in
clined at an angle of 45° in opposite directions. This 
pinion operates two toothed wheels, whose gearing is 
also hel icoidal, which are placed symmetrically on 
each side of the pinion. The shafts of these two gears 
extend through the gearing box and operate two 
Desrozier 100 kw. dynamos which are connected on the 
three-wire system. The pr.oport,ion of the gearing is 
such that the speed of the dynamo is reduced to 750 
revolutions per minute. 

The regulation .of the turbine is effected by means of 
a centrifugal governor which is driven from the shaft 
of the larger gear wheel. 'l'he segment weights or 
wings of the governor are movable on knife edges with 
very little friction. When the governor revolves the 
weights diverge, their inner ends push a pin forward, 
this pin in turn causing the cut-off of the steam through 
the movement;of the balanced valve in the steam supply 
pipe at the top of the turbine. A spiral spring inclosed 
in the governor keeps the weight in a state of equilib
rium at a speed of 750 revolutions. After the steam 
leaves the bucket it passes into an exhaust chamber 
which will be noticed on the left end of the machine. 
This connects by the large pipe with a Wheeler sur
face condenser conveniently placed in any par.t of the 
station. 

It will be noticed that in consequence of the great 
velocity of the steam turbine as here described the sys
tem as a whole presents proportions the reverse of those 
to which we are generally accustomed. Unlike the 
pressure engine, here it is the prime mover which has 
by far the smallest dimensions ; then come the gearings 
with their inclosing jacket or case, and finally the rela
tively reduced speed but heavier parts of the dynamo. 
The advantages of this form of motor are its great sim
plicity, its compactness, the absence of heavy founda
tions, the great regularity and evenness of the running, 
the great ease with which a condenser may be adapted, 
and lastly, and for certain classes of work most impor
tant of all, its efficiency. 

In the following table is given a series of one hour 
tests of the Twelfth Street station turbine when it was 
running respectively with 2, 4, 6 and 7 jets in use, from 
which it will be seen that, with 7 jets in use, it gave an 
electrical horse power on 19 '95 pounds of steam : 

TEST OJ' STEAX TURBINE, WIlEN OPERATED WITH 2, 4, 6, 7 JETS. 
(One hour duration each test.) 

Average load. Average "0 �� watts. -ai 
! 

B - . 
No. of jets -------- ------ �.Si "' =  

used. "O �  
+ - ,:3 .c �  Amps. Amps. + - ., ..... Il. ..:I 

--- --- --- -- --- --
2 153 ' 78 147 ' 15 18 707 18' 283  18 ' 50 27 ' 00  27 ' 85  4 483 ' 60  455 80 54 ' 156 57' 886  56 ' 02  26 ' 43 20 ' 22  6 700 85 718 ' 65 87 ' 746 91 ' 268 89 51 26 ' 07 19 ' 75 
7 1 771 ' 94, 787 ' 33  97' 418 lOO·85t! 90 ' 14 25 ' 79  19 ' 05 

A six-hour test gave the following results : The dyna
mo outputs showed on the + dynamo 127'25 ' volts, 
692 '48 amps. ; and on the - dynam.o - 128 ;26 V.olts, 709 '18 
amps. The average amount of water consumed per 
electrical horse power hour was 19 '275 pOunds. The 
temperature readings, after the six-hour run, were as 
f.oII.ows : 

+ Dynamo. 
Armature . . . . . . . . . . . . . . . . . . . . . . . . 120° F. 
Average of fields . . . .  • . .  . . . . . • . . • . 98· 
Commutator . . . . . . • • . . • . • • • • • • • • •  1«· 
Temperature of room. . . .  . . • • • • •  -
Temperature above room : 

Armature . . . .  . . . .  • • •  . . • .  . . . .  88· 
Field . . . • • • • • • • • • . . • • • • • • . • • •  16· 

-
-
-
lJ20 

-
-

- Dynamo. 

129· F. 
107· 
132· 

-

47-
25· 
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In this connection it is interesting to note the tests of 

a Pars.ons comp.ound steam turbine, which were recent
ly carried out by the Newcastle (England) and Dis
trict Electric Lighting Company. The turbine made 
9,400 revolutions per minute, the speed of the alterna
tor and exciter being 4, 700 rev.olutions per minute. The 
steam pressure was 70 pounds. The t.otal water used per 
electrical h.orse p.ower per hour was 17 '28, 20 and 22'01 
pounds respectively. 

We are indebted to Mr. J. W. Lieb, Jr. , general man
ager, and Mr. J. Van Vleck, constructing engineer of 
the Edison Electric Illuminating Company, for courte
sies extended. 

• • • •  
Archreologlcal NeW's. 

The Palais de Justice, at Brussels, .one of the noblest 
.of the modern buildings, has now a pair of bronze 
d.oors. About fifteen t.ons of bronze were used, and in 
size and weight the doors stand second t.o the Pantheon 
alone. In spite of this great weight the d.oors are easily 
moved, for steel ball bearings are provided to avoid 
friction. 

The library .of the late Prof. Curtius, who was one of 
the most distinguished among the German classical 
scholars of the last fifty years, has been recently pur
chased by Yale University. The library was purchased 
intact. It was one of the finest libraries of the coun
try on works on Greek art and archmol.ogy. It con
tains about 3,500 bound v.olumes and as many pam
phlets. 

M. Dalou's group, the " Triumph of the Repub
lic, " which was commissioned several years ago for the 
Place de la Nation, Paris, is n.ot yet entirely completed. 
A little of the work was set up in 1889 to celebrate the 
centenary of the fall of the Bastille. The models were 
allowed to remain in position for several weeks and 
became much deteriorated, and M. Dalou was com
pelled t.o rem.odel the . wh.ole gr.oup. The f.ounding is 
still t.o be undertaken; s.o it is p.ossible this magnificent 
group will not be erected until 1900. 

Profess.or W. Weiler thinks the ancient Etruscans 
were acquainted with the lightning rod. The poet 
Lucan has the f.oll.owing reterence t.o Aruns, an 
Etruscan .of considerable learning. .. Aruns, dispers.os 
fuhninis ignes colliget, et terra maesto cum murmure 
condit. " " Aruns collects the scattered fires .of light· 
ning, and with sad rumble hides them in the earth." 
(Lucan, Pharsalia, I, 606.) This qu.otati.on seems t.o 
indicate a kn.owledge of some way .of c.onducting light
ning harmless t.o the earth.-Elektrotechnische Rund
schau. 

A society was formed at the C.ongress .of Art Critics. 
at Nuremberg, 1893. Its object was to give go.od pho
t.ographic repr.oducti.ons .of masterpieces which are little 
kn.own, being preserved in galleries which are seldom 
visited. In the private and .often in the public gal
leries .of England, France, and Germany there are 
many 

'
splendid w.orks of art which have never been 

ph.ot.ographed and are theref.ore n.ot readily accessible 
t.o students, wh.o are alm.ost always largely dependent 
upon nearly complete collecti.ons .of ph.ot.ographs The 
first series .of repr.oducti.ons .of the s.ociety has appeared. 

At last the fam.ous B.orgia apartments of the Vatican 
have been .opened. The six galleries with frescoes by 
Pinturicchio, which have hithert.o formed a part of 
the Vatican library, and have been piled with b.o.oks 
to a great height, h ave n.ow been cleared .out, and the 
beautiful mural dec.orative paintings can n.ow be seen. 
There are few places in the world where the student 
can receive m.ore instructive lessons in pure decoration. 
Many .of the paintings include contemp.oraries .of Pin
turicchio, including Lucretia Borgia pictured as a saint 
-Saint Catherine ! F.or many years access t.o the 
Borgia apartments was .only .obtain.ed thr.ough the 
greatest difficulty. Permissi.ons were .only p.ossible 
thr.ough the aid .of powerful intr.oducti.ons. When 
the apartments were opened a thr.one had been pre
pared f.or the P.ope in each ro.om, and here he sat 
and listened with deepest interest t.o the hist.ory .of the 
vari.ous frescoes by .one .of the m.ost learned '  cardinals 
of the Sacred College, and afterward by the chief cura
t.or of the P.ontifical Musenm. The frescoes have been 
restored in a conservative manner . 

• • • • •  
The Bicycle and Tuberculosis In WOlDen. 

At the last quarterly meeting of the American Statis
tical Association, Dr. S. W. Abb.ott, secretary .of the 
Massachusetts B.oard of Health, presented s.ome inter
esting figures regarding the prop.orti.on of pulm.onary 
tuberculosis in females t.o that in males · in Massachu
setts. The rate in 1851 was 1 ,451 females t.o 1,000 males ; 
in 1890, 1 ,055 females to 1,000 males ; and last year .only 
974 females to 1 ,000 males. Last year was the first in 
the history .of the State in which the number .of deaths 
fr.om phthisis in females was smaller than that in males. 
The fact that a uniform reduction in the rate .of female 
deaths began some five years ago, ab.out the time when 
w.omen were beginning t.o ride the bicycle extensively, 
Dr. Abb.ott considers significant, and he is inclined to 
attribute the decrease in the death ' rate t.o the great 
increase in .open air exercise am.ong w.omen which has 
been inaugurated by the use of the bicycle.-British 
Medical and Surgical JournaJ. 

Science Notes. 

Norway's St.orthing has voted a lump sum of 4,000 
kroner, $1,080, each t.o Nansen's twelve c.ompani.ons and 
3,000 kroner a year f.or five years to Captain Svendrup, 
who is t.o c.ommand the next expediti.on in the Fram, 
planned f.or 1898. 

The final selection .of the plans f.or the statue .of V.on 
Helmh.oltz has not as yet been made, but the plans sub
mitted by the sculptors Lessing, Hertert, and Janenseh 
have been selected from th.ose submitted and these de
signs have been exhibited in Berlin. The statue wiH 
be placed in the c.ourt .of the university. 

The firm .of Frederich Bayer & Company, .of Elberfeld, 
Germany, has purchased the entire library .of the late 
Profess.or KukuIe consisting .of 18,000 v.olumes and said 
to be the m.ost complete collection .of chemical w.orks 
in existence. It is to such things as this that Germany 
owes her w.onderful positi.on in the industrial arts. 

Pr.of. Elmer Gates, .of Washington, claims to have 
produced an absolutely perfect vacuum by filling a 
very infusible test tube with a glass melting at a .much 
l.ower temperature. Then by inverting the test tube 
and partially withdrawing the molten glass by suction, 
a space was left which, when the glass had solidified, 
was claimed t .o  b e  perfectly vacuous. 

The Italian electrical journal L'Elettricista contains 
an article by Pr.of. Mosso and Mr. Ott.olenghi, in which 
they describe their researches made t.o test the poison
ous acti.on of acetylene on vari.ous animals, such as 
d.ogs, birds, fr.ogs, and rats, etc. They found it to be a 
strong p.oison. A small quantity in' the air .or inocu
lated in the bl.o.od is followed by death, and even when 
the animalil are resuscitated with fresh air before 
death, they die afterward. A m ixture .of 20 per cent of 
acetylene in the air is followed by death in .one hour. 

The shelless limpet puBs 1 ,984 times its .own weight 
when in the air, and ab.out double when measured in 
the water. Fleas pull 1 ,493 times their .own dead 
weignt. The Mediterranean cockle, Venus verrucosa. 
can exert a pulling p.ower equal t.o 2,071 times the 
weight of its .own body. So great is the power p.os
sessed by the .oyster" that to open it a force equal t.o 
1319'5 times the weight of its shelless body is required. 
If the human being possessed strength as great in pr.o
portion as that of these shell fish, the average man 
would be able t.o lift the enorm.ous weight .of 2, 976,000 
p.ounds, pulling in the same degree as the lim pet. And 
if the man pulled in the same proporti.onate degree as 
the cockle, he w.ould sustain 3, 106, 500 pounds. 

Some six years ago M . . Vall.ot erected on Mont Blanc, 
1 ,400 feet from the summit, .or 14,381 feet ab.ove sea 
level, the highest meteorological .observatory in Europe. 
Having made twenty-.one or more ascents .of the moun
tain, and obtained .observations during three succes
sive summers, he n.ow generously offers the use n.ot 
.only of lab.oratory and instruments, but .of kitchen and 
sal.on to meteorol.ogists of any nation w ho care to pur
sue their investigations amid such exalted surround
ings. Intending visitors are advised to pr.oYide them
selves with a somewhat substantial smelling bottle in 
the form of a steel tube filled with c.ompressed oxygen, 
the most appr.oved remedy .or specific for mountain 
sickness being the inhalation .of a few quarts .of this 
enlivening element. 

The mayor .of Ripon, England, recently ann.ounced 
that any.one giving evidence in the county court might, 
if he wished, be sw.orn in the Scotch f.orm. A new copy 
of the G.ospels was also presented to the court. and it 
was suggested, says the Lancet. that a bacteriological 
examination should be made of the cover .of the old one, 
which had been in use for sixty years. The examina
ti.on was accordingly undertaken by Mr. F. W. Rich
ards.on, c.onsulting chemist t.o the Bradf.ord Corpora
tion. The result showed that, besides various m.oulds, 
there were present the micrococcus pyogenes albus and 
aureus, but it is comforting t.o kn.ow that not one of 
the specific germs of the comlllunicable diseases was 
f.o md. Kissing the book is a filthy and useless cust.om, 
and the Scotch f.orm .of oath taking is, as has been over 
and over again insisted up.on, infinitely preferable fr.om 
every point .of view. 

Charles Burckhalter, the astronomer of the Chabot 
Observatory, will travel half way around the world so 
that f.or two minutes in far-.off India he may endeavor 
to phot.ograph the sun during the solar eclipse of 
next January. As the eclipse during totality will be 
observable only in India, many scientists will travel 
thither to make .observations. Charles Burckhalter 
has obtained considerable pr.ominence by his discovery 
.of It new method .of ph.ot.ographing the sun during an 
eclipse, which gives results that are .of the greatest sci
entific interest. To give him an .opp.ortunity t.o apply 
his discovery, a number .of wealthy San Franciscans, 
wh.o wanted to add s.omething to the cause of science, 
sent the astron.omer t.o Japan during the eclipse ob
servable there s.ome time since. The day on which the 
eclipse .occurred was cloudy and no photograph could 
be secured. The same friends of science have offered to 
pay the expenses .of a trip f.or Mr. Burckhalter to India. 
Mr. Burckhalter has determined that if he goes to India 
his party shall be kn.own as the Chabot Observat.ory 
expedition, so that the little Oakland observatory will 
be prominent in the scientific world. 
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Recent Patent and Trade Mark Decisions, 

Clune v. Madden (U. S. C. C. , Ind. ) ,  77 Fed. , 205. 
Folding Bed Lounges.-'.rhe Clune patent, No. 294, -

957, has been held invalid as to claim 1 for lack of in
vention. 

Invention.-There is no invention in the llse of a pin 
or hook on the back of a folding bed lounge to auto
matically engage the eye on the head rest when the 
two sections are folded together, thus holding the back 
firmly in place. 
Schenck v. Diamond Match Company (U. S. C. C. A. , 

3d Cir. ) , 77 Fed . ,  208. 
Friction Match Device. - The Pusey patent, No. 

483, 166, for a friction. match device to be carried in the 
pocket, has been held valid and infring-ed, it seeming 
to show invention, and, while so simple, it was nE'W in 
the art, cheap and convenient and supplied a distinctly 
felt want. 

Williams v. Breitling Manufacturing Company (U.  S. 
C. C. A . ,  7th Oir. ), 77 Fed. , 285. 

Preliminary Inj unction. -A pl'eliminary inj unction 
should be denied, though su bstantial similarity be
tween the two devices is conceded, where the patent is 
attacked for want of novelty alld invention, when there 
has been no adj ud ication sustaining it and where there 
is no showing of defendant's inability to respond in 
damages. 
'Vestinghouse Air Brake Company v. Burton Stock 

Car Company (U. S. C. C. A. , 1st Cir. ), 77 Fed. , 301 .  
Preliminary Inj unction. -It  is within the disCl'etion 

of the court to refuse a pl'eliminary injunction, 
although the patent has bp,en s llstained, and infringe
lllent declared by another conrt, where there is pos
sibility of grave and indefinite inj ury to the defendant 
who was a mere user, in case the final decisions were in 
his favor, but in such case the defendant must give an 
ample bond for damages. 

Lublin v. Stewart, Howe & May Company (U.  S. C. 
C. A. ,  3d Cir. ), 77 Fed . ,  303. 

Dress Stays. -The Bray patent, No. 440,246, has been 
held valid and the decision of the lower court reversed 
on the ground that it was not anticipated by the 
Curtis patent, No. 243, 519, as the t wo devices consist 
of radically different combinations and accomplish 
palpably divE'rse ends. 
McKay & Copeland Lasting Machine Company v. 

, Copeland Rapid Laster Manufacturing Company 
(U. S. C. C. of Maine), 77 Fed. , 306. 

Patent on Unused Device. -The mere fact that the 
patented device has never been put to any continued 
successful commercial use is not sufficient to overcome 
the prima facie case made by the patent. There must 
be a patE'n table diffel'ence between claims in hie same 
patent, and where a third claim in th� pate'nt differs 
fI'om the ,first claim only in adding an element which 
contributes no more to the novelty of the combination 
than would the floor or block on which the machine 
rests, such third claim is void as mere surplusage. 

Machine for Flanging Counters 0 f Boots and 
Shoes.-The Hulbert & Kennard patent, No. 243, 917, 
has been held void as to the first and third claims. 
Smertz v. Appel·t (Commissioner's Decision), 77 O. G. , 

1784. 
Affidavit to O vercome Foreign Patent. -A hoiding 

that the applicant has not presented an affidM'it suffi
cient to overcome a foreign patent is not pleadable to 
the cOlllmissioner, becanse it does not , relate to the 
merits of the case. Such affidavit should contain not only 
the deponent's conclusion that he WaS the first inventor, 
but should state the facts, and the facts only that sup,
port such conclusion.  Such affidavit ' may be aided by 
the preliminal"Y statement in the intel"ference. 'Vhere 
an application becomes involved and motion is made to 
dissolve the same on the ground that one of the appli
cants had not under the rules overcome a French patent, 
the party IS entitled to in voke the , doctrine of priority 
of mere conception, and even though he can show 
nothing but mental acts prior to the refel"ence sought 
to be overcome, the office must consider whether his con
ception was sufficiently clear and distinct and whether 
under the circumstances his progress was ni:arked by 
due diligence, and this can only,  be. done upon full 
record of the case and not upon preliminal"Y motion. ' 

• I • • • 
Sixty Years of Progress. 

BY SIR EDWIN ARNOLD. 
The forward march of science dming the past sixt.y 

years has been nothi l lg less than astonishing. Justly 
d id Professor Huxley can the Victorian period " a 
revolution of modern minds. " Out of the love of 
knowledge pursued with single hearts before the rE'ign, 
or at its commencement, by Herschel and Laplace. 
Young, Fresnel, Cavendish, Lamarck, Davy, Jussieu, 
C uvier, Decandolle, Faraday, Tyndall, Dal"win, and 
their l ike, there sprang- up under this relg-n the fruit 
of countless rich practical applications. Three achieve
ments in physical philosophy alone have bE'en sufficient 
to immortalize the reign-the scientific doctrines, first, 
of the molecular constitution of matter ; secondly, of 
the consel"vation of energy ; thirdly, of evolution as 
divined by Darwin. 

'l'hat last illustrious name shines of itself like a lonely 
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star of glory, sufficient to make resplendent the Vic
todan constellation of talent. But consider how, prac
tically, all our electrical developments also lie .inside 
this period ; with well-nigh all the mal"velous utiliza
tion of steam on sea and land ; almost all the amazing 
improvements in mechanical, industrial machinery ; 
almost all  the discoveries in hygienic matters ; together 
with vast advances in chemistry, metallurgy, astrono
my, physiology, and, we may add, geography, geolo�y, 
and biology. Only to mention the spectroscope, the 
camera, the microphone, the phonograph, the tele
phone, and the k inetoscope-alluded to above-is to 
use words never heard sixty years ago, though now so 
familiar. One discovery, as is the wont of , Nature, 
helps to lead to another. The exquisite experiments 
of Tyndall illuminating floating motes aided Lister to 
introduce antiseptic surgery and to abolish hospital 
gangrene. There are those, it is true, l ike the late 
Professor Huxley, who resent the idea of utilitarian 
science. He has said : 

" That which stirs the pulses of the votaries of science 
is the love of knowledge, and the joy of the discovery 
of the ' causes of things, ' the supreme delight of extend
ing the realm of law and order ever farther and farther. 
In the course of this work, the physical phi losopher, 
sometimes intentionally, but more often unintention
ally, lights upon scmething which proves to be of 
practical value. Great is the rejoicing of all who are 
benefited thereby, and for the moment Science is the 
Diana of al l these Ephesian craftsmen. But even 
while this flotsam and jetsam of investigation is being 
turned into wages of workmen and .wealth of capital
ists the crest of the wave of scientific inquiry is far 
away on its course over the illimitable ocean of the 
unknown. " 

The cynicism latent in this may be forgiven for the 
sake of its fine intellectual pride and noble passior� 
for Truth, but I am of those who think Truth herself 
fairest when she is most beneficent, helrful and 
generous. With this view I hail, as specially and 
glol'iously commemorative of the Queen's sixty years, 
the benign extensions of the arts of remedial surgery 
and medicine during its progress, and particularly the 
two arch events of the introduction of anresthetics and 
of female nursing as a study and pfofession. From the 
sanguinary fields Qf the Crimean war arose, like an 
angel of compassion and redemption, Florence Night
ingale, with all that tl"ain of skilled and gentle women, 
afterwar.d following her excellent example, who have 
altered the history· of the sick room and regenerated 
our hospitals. Lister's antiseptic treatment of wounds, 
already spoken of, founded on the information obtained 
by Tyndall's electric beam and the microscope, and 
such l'xperiments ,as Pasteur's about infinitesimal life, 
have stripped surgical operations of their previous 
deadly peril by reason of septic organisms, while-as 
if Science designed to bestow a specially appropriate 
boon on the youthful and compassionate �ueen
Simpson in Edinburgh, simultaneously with WelJs 
and Morton in the United States, early in her Victorian 
age performed those merciful experiments with chloro
form which , terminated the epoch of unavoidable 
anguish for sick and wounded patients, robbed even 
war of its worst featul"es, and commenced the present 
blessed era of anresthetics. Read what a renowned 
surgeon, Mr. Brudenell Cader, writes about that happy 
di",covery : 

" The use of anresthetics has changed the whole as
pect of surgery. Priol" to 1847, operations were few in 
number, and were almost limited to the amputation 
of limbs, the removal of cancerous and other tumors, 
the resection of a few of the larger joints, cutting for 
stone, and the ligature of main arteries for aneurism. 
The pain suffered by the patients was so horrible as 
to tax severely the endurance of the bravest and 
strongest, and to depress seriously and often beyond 
recall the powers of life. Death from shock was by 
no means uncommon, the patient sinking in a few 
hours from the effects of the suffering which he had 
undel"gone. The writer well remembers, as a medical 
student, turning sick and faint at the agonies which 
he was called upon to witness ; and it was a point of 
honor with operators in those days to abbreviate such 
agonies as much as possible, and to cultivate speed in 
operating as the highest and the most valuable form '
of dexterity. Nothing was attempted which c.ould not 
be done quickly, and an amputation in the hands of a 
practiced surgeon had almost the appearance of a feat 
of legerdemain.  For the separation of the lower limb 
ahovl' the knee-of course, not including dressing
twenty seconds h as been known to suffice, and forty 
seconds was reg-al"ded as a period of time which no one 
was j ustified in exceeding. When anresthetics were 
l'mployed, it. came to surgeons as a kind

' 
of revelation 

that they nel'd no long-er be in ha.'Ite, and t.hey 
have uti l i 7.ed that knowledge in making leisurely 
examination and safe proced ul"e. " 

I am almost more gratl'ful fOl" the tartly ani val of 
this anresthetic revolution in the train of her gracious 
majesty than for rail ways, steamships, and electric 
telegraph!', for the great armies and navies, for vast 
expansions of imperial territory, and even education, 
photography, constitutional liberties, or anything 

else. It was so strange, so tantalizing to a lover of his 
kind, that what Humphry Davy had so long before 
noted and imparted about nitrous oxide should pass 
unnoticed and unapplied. The key was already there , 
but not until many years afterward did an almost 
casual hand (that of an American dentist) fit it into 
the golden door behind which sat waiting an angel of 
pity, kinder and Ulore powerful than any Ambian 
fairy suddenly revealed in her divine beauty and 
bountifulness to any prince or magician of the " Thou
sand and One Nights. " Before now I have asked 
whether there is anything anywhere in human history 
which more sternly teaches that man must win every 
boon of Nature by his own ceaseless striving than 
the fact that this simple chemical and physiological 
secret of chloroform should have lurked so long in its 
easy formula, undeciphered thl"ough all those waiting 
generations when Pain was an omnipresent tyrant 
whom Science could not control, and the operating 
room a todure chamber, dreaded almost as much by 
the surgeon as by the sufferer. Think of those gallant 
sailors of Nelson at Trafalgar, whose bleeding stumps, 
in the gloom of the orlop deck, were plunged into hot 
pitch to stay the hemorrhage ! 

One would almost expect that, out of pity toward 
such brave men, and for the sake of the countless 
tender women and children who, age after age, so hope
lessly endured their anguish, Nature herself would 
have burst her il"on law of impassive silence, and, as 
Helen did in the Odyssey for the sorely tried Greeks, 
have poured this pitying nepenthe into the bittE'r cup 
of mortal life. Not until 1847, however-although 
Davy had bE'en 'so very near the revelation in 1839-
did the anresthetic age commence, giving to surgical 
art a sure control of agony, to its boldest practices 
confidence, quiet, and leis ure, and to t hose who are 
constrained to come under that knife a SWE'et and 
col llplete oblivion. I have myself known what it is to 
pass, fearless of the kind stE'el, into t.hat world of black, 
velvet.like tranquil l ity, of which these magic drugs 
now keep the gate, and to awake as good as healed, 
gl'ateful beyond words for the soft spel l  of enchanted 
peace and the sure and faithful skill .  This unspeakably 
good gift to mankind was of the American dentist's 
and of Sir James Simpson's giving, a participated 
glory of the reign, like that of the new school of nursing, 
which has wrought so much benefit and created a fresh 
vocation for many a young woman's gentle energies. 
In 1837 there was no proper nursing. There were 
Mrs. Gamp and Mrs. Betsy Prig, or else heavy-handed 
and heavy-footed male attendants, rudely different 
in mind, manner, and influence from the lightly mov
ing and soft-speaking females whose trained intelligence 
and care now smooth every sick pillow, and faithfully 
discharge the ordinances of the doctor. Thl're is no 
doubt the change was primarily due to the example of 
Miss Florence Nightingale-one of tlie glories of the 
reign-who went, at the head of a band of nurses
many among them of high birth�to the Crimean 
hospitals, and by demonstrating there, and afterward, 
the boundless advantages of skilled and first-class 
nursing, gave to the Victorian age the advantages of 
this modern system, and to a large number of her sex 
a new, suitable, and most honorable vocation.-:Qaily 
Telegraph. 

... . . . .. 

Formation of Crystals In Cadavers, 

Some work on the sewers done in Bearn Street, Pal"is, 
last August, brought to light two leaden coffins, which 
were found upon the site of an ancient church connected 
with the Convent of the Minimes. T hey date back to 
1630. These coffins having been carried to the Carna
valet Museum, it was discovered that the bones that 
they contained were covered with white crystal line 
spangles. In one of them especially the cavity of the 
skull was converted into a magnificent �eode, strewed 
with white needle-shaped crystals arranged in clusters 
and having a lp.ngth of over a quarter of an inch. Mr. 
Lacroix, in a communication to the French Academy 
of Sciences, showed that these crystals were formed by 
a hydrated phosphate of lime allied to the metabrush
ite of mineralogists. The perfect tightness of the 
coffins showed that these crystals were formed at the 
expense of the cadavers exclusively and that we have 
hel"e a case of automineralization. It was the bones that 
furnished the lime and doubtless also a podion of the 
phosphoric acid. The decomposition of the brain must 
likewise have furnished phosphoric acid,  as the majol"ity 
of the crystals were found upon the internal surface of 
the skull, and those of the exterior were almost all 
situated along the fissures of the latter. 

Let us remal"k, by the way, that brushite and meta
brushite, which the cl"ystals under consideration resem
ble, are two substancE's found in deposits of guano, and 
must be of or�anic origin. In the grotto of Minerva 
(Aude), Mr. Armand has observed a cmious layer of 
brushite associated with an aluminous phosphate. As 
this layer was stl"ewl'd with bones, Mr. Armand sus
pects that it was due to t.he decomposi tion of soft or
gans that belonged t.o the animals whose skeletons 
were found above. The preceding interpretation is 
thus perfectly confirmed. -Revue Larousse. 
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NEW STEEL ARCH BRIDGE OVER THE NIAGARA. 
BY ORRIN E. DUNLAP. 

On Sunday, March 28, the last panel of the great new 
steel arch bridge across the Niagara gorge was put in 
place and the arch proper finished. 'l'his new arch is 
being built to replace the old railway suspension bridge, 
which for ISO many years has been used by the Grand 
Trunk Railway. When completed it will compare 
most favorably with the brid�es of its class in this 
country and Europe. WOl'k was colllmenced late last 
fall, and has proceeded throughout the. winter without 
loss of life or serious accident. Preparatory to the 
erection of the steel, the abutments of lllasOlll'y were 
constructed on either side of the river. These abut
ments are four in number, two 011 each side of the 
gorge. At first it was proposed to locate them on the 
stratum of Clinton limestone, but this was found im· 
possible on the Canadian side, where a foundation of 
concrete was built. On the New York Stat.e side, how-
ever, the abutments rest on 
the limestone. On both sides 
of the river they are located 
about midway between the 
water's edge and the top of 
the cliff. The stone for the 
Canadian abutments was ob
tained in the Queenston, Ont. , 
quarries, and that for the New 
York S t a t  e abutments at 
Chau lllont, Jefferson County, 
N. Y. T h e  abutments are 
m a g  n i fi c e n  t samples 0 f 
masonry. 

J c itu tific �mtritau. 
track two locomotives with four pairs of  drivers each 
and 40,000 pounds on each driver. This to be followed 
by a train having a weight of 3,500 pounds per foot. 
In addition to this it is designed to support a load of 
3,000 pounds per running foot on the lower floor, all 
lliaking an exceedingly heavy load. 

In the construction of the arch the end spans and 
the first panels were erected on scaffolding built be
tween the abutments and t he cliff on each side of the 
river, a pOl·tion of this scaffolding being visible in the 
illustration given herewith. During all the time the 
arch has been in building the old suspension bridge 
has been in constant use, despite the fact that the 
arch has .been built beneath and about it, practically 
on its very site. This called for the display of rare 
engineering sl,ill, and extreme accuracy in the length 
of all the pieces of steel that entered the arch. How
ever, the engineer in charge of the work was Mr. L. L. 
B uck, who is the chief engineer of the Niagara Falls 

[APRIL 24, 1 897. 

Bridge," still sticks to the place, and the railroads 
continue to carry it on all their printed matter. The 
railway suspension bridge was the first great bridge of 
its kind to be erected in the United States, and its 
passing is of more than local interest. The dimensions 
of the new arch will be best understood by compari
son with other great arches of the world, the dimen
sions of which are as follows : 

Span. 

Louis I, Oporto, Portugal . . . . . . . . . . . . . . . . . . . . . . . . . . . .  566 
Garabit, France. . . . . . . . .  . . . . .  . . . . . . . . . . . . . . . .  . .  543 
Pia Maria, Portugal . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  525 
Washington Bridge, New York . . . . . . . . . . . . . . . . . 510 
Eads st. Louis Bridge . . . . . . . . . . . . .. . . . . . . . . . . . . . . . .  520 
Pademo, Italy . . . . . . . . . . . . . . . . . . . . . . . . . . .. . . . . . . . . . .  492 
Rochester Park . . . . . .  . . .  . .  . . . . . . . . . . . . . . . . . . . .  . 428 

Rise. 

146 
170 

121 
91 '7 
47 

123 
67 

The contract for the erection of the arch is held by 
the Pennsylvania Steel COllipany, of Steelton, Pa. , 
and they expect to have the bridge completed and the 

old bridge removed some time 
in June. 

'4' . ... 
Deepee' Bore Hole In the 

World. 

It will be seen from the il
lustration that the arch as it 
spans the gorge is most grace
ful in proportions. It is the 
first bridge of its kind to be 
sprung across the Niagara 
chasm, and its erection has at
tracted much attention. The 
length of the main span of 
the arch is 550 feet between 
the centers of the end pins. 
This span is -connected to the 
cliff on either side by a trussed 
span 115 feet in length. One 
end of eat'h shore span is 
hinged to the arch by a pin 
at the intersection of the end 
post and top chord of the 
arch, while the shore end 
rests on expansion rollers, 
which in turn rest on the 
masonry abutments above re
ferred to. 

VIEW SHOWING OLD SUSPENSION BRIDGE AND NEW BRIDGE UNCOMPLETED. 

The deepest bore hole in the 
world, says Mr. C. Zundel, in 
a late commnnication to the 
Industrial Society of Mul
house, is one of 6,571 feet be
low the surface of the soil, 
made at Parnschowitz, near 
Rybrick, Upper Silesia. The 
previous record tor depth was 
the 5, 733 foot hole drilled SOllie 
years ago at Schladebach, 
near Leipzig. The later bore 
hole was made in a search for 
coal measures, and 83 sepa
rate seams, some of consid
erable thickness, were pene
trated. The hole was 12 inches 
in diameter at the beginning 
and this was lined with a 
tube about 0 '4 inch thick ; 
at a depth of 230 feet the 
bore was reduced to 8� inches 
diameter, and thus continued 
for 351 feet. At this point 
the blue marl encountered 
became so compact that the 
diamond drill had to be used, 
and under the action of the 
water the marl swelled to 
such a degree that the diame · 
tel' of the pipe had to be again 
reduced. The greatest diffi
culty encountered was the 
great weight of the boring 
rods, as the depth increased. 
Though steel was used, at a 
depth of 6, 560 feet the total 
weight of the tools reached 
30, 155 pounds. Under this 
weight ruptures of the rods 
were frequent. and an acci
dent of this nature finally 
stopped the work ; about 4,500 
feet of rods fell to the bottom, 
and, being jammed under a 
part of the tubing, it was im
possible to withdraw it. The 
diameter of the well at the 
bottom was 2% inches. Tem
perature observations made 
showed 12 C. ,  or 53'60 Fah. ,  
at the surface, and at the 
depth of 6.571 feet the tem
perature reached 69 '30 C . ,  or 
1570 Fah. This is equivalellt 
to an average augmentation 
of heat of 10 C. for evel'y 

The new arch will have two 
floors or decks. The upper 
floor will carry the steam rail
road tracks, and the lower 
one t h e  carriageway, side
walks and trolley track. The 
present suspension bridge has 
but a single track on its up
per deck for railway purposes, 
w h e r  e a s the arch will be 
double tracked on its upper 
deck, thus giving greatly in
creal:ied faci lities to the rail
roads using it. Resting on the 
upper chords of 'the arch, 
above each post, there will be 
transverse steel beams, and 
between these beams will be 
four lines of longitudinal steel 
stringers placed 7 feet apart 
and directly under the rail
road tracks. The lower deck 
will be formed by four lines 
of longitudinal steel stringers, 
placed about 11 feet apart, 
and transverse beams. The 

NEW STEEL ARCH BRIDGE · OVER NIAGARA RIVER. 

I beams which will be placed across the stringers will 
extend beyond the trusses to carry the sidewalks. It 
is on this floor that the trolley track is to be laid, and 
it will be the first trolley track to cross the chasm. It 
is altogether likely that the first trolley car to pass 
from the United States into the Dominion 9f Canada 
on its own wheels and by its own power will cross this 
structure. The carriageway and trolley track will be 
planked with oak plank, and the sidewalks will be a 
few inches above the carriageway. 

All told, there will be in the arch when completed 
over 6,000,000 pounds of steel. Of this amount it is 
estimated that there will be about 5, 560,000 pounds of 
steel plates and angles, 218,000 pounds of steel castings, 
182, 143 pounds of eye bars and pins, and about 30,000 
pounds of wrought iron rods, etc. As the great incen
tive to the construction of the arch was to secure in
creased facilities for crossing the gorge, it may be 
imagined that the bridge is designed to carry a very 
heavy load both un the upper and the lower decks. It 
is expected that the arch will carry on each railroad 

International Bridge Compan y and the Niagara Falls 
Suspension Bridge Company, owners of the bridge, 
and this is not the first time his rare abilities as an 
engineer have been called into play by the Niagara 
gorge alld its bridges. The old railway suspension 
bridge was completed in 1855, having been commenced 
in 1848. As first erected it was of wood. the towers 
being of stone. In 1880 the suspended structure was 
renewed in steel, and in 1886 the stone towers gave way 
to new ones of steel. All this difficult work of renew
al was done under Mr. Buck's supervision, without the 
least interruption to the regular traffic on the bridge. 
As the new arch is designed to take the place of the 
rail way suspension bridge, the latter structure will 
soon be taken down and removed. When this is done 
one of the oldest and best known landmarks on the 
Niagara frontier will disappear. It was owing to the 
location of the suspension bridge in 1848 that the town 
of Bellevue changed its name to SuspenSion Bridge, 
this village having been merged into the city of Ni
agara Falls in 1892, but the old name, " Suspension 

04'14 m. of depth. or 10 Fah. 
for every 63 feet. These figures differ slightly from those 
obtained in other detlp borings. The increase of heat at 
Schladebach corresponded to 10 C. iIi 35 '45 m. ; that at 
Sperenberg, near Berlin, to 10 C. in 32'51 m. : and at the 
artesian well of Grenelle, at Paris, which is only 1, 797 
feet deep and furnishes water at a temperature of 27'700 
C., it is estimated that the increase of heat is equivalent 
to 10 C. in 31 '83 m. The boring at Parnschowitz was 
commenced on March 26, 1892, and it reached its maxi
mum depth on May 17, 1893, or in 399 working days. 
The total cost was $18,800, or about $2.86 per lineal foot. 

• • • • • 
THE recent observations of Perrotin at Nice (France), 

and of Lowell at Flagstaff, Arizona, says Prometheus, 
have confirmed the theory that Venus and Mercury 
revolve on their axes like the moon ; that is, the peri
ods of rotation and revolution are identical. Herr 
Brenner's alleged discovery of a short time of rotation 
for Venus (about twenty-four hours) therefore proves a 
fallacy. According to Lowell, Venus is not veiled by 
clouds, but by a dense atmosphere. 
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CROSSING THE CATARACT OF TEQUENDAJU. ON A 

ROPE. 

The plain of Bogota is sixty miles long from north to 
south and thirty miles wide from east to west. It is 
intersected by verdant prairies and dense woods, af
fording some ornamental and many useful species of 
timber. The river Funga, formed by numerous moun
tain streams which take their rise one hundred miles 
north of the city, traverses the plain in a south
westerly direction to Tequendama, where, through a 
gap not over 36 feet in width, it leaps over a rocky 
ledge upward of 600 feet high, forming one of the most 
magnificent cataracts on the globe, and thence rushes 
down to join the Magdalena. The height of this 
precipice is so great that the inhabitants of Bogota 
were terrified by the daring and audacious act of the 
Canadian equilibrist, Mr. 'Varner, who. in November, 
crossed the abyss of the Tequendama in imitation of 

. the act of Blondin at Niagara. This feat is shown in 
the accompanying engravings, which al'e reproductions 
of photographs taken on the spot by A. Esperm, of the 
city of Bogota, which have been sent to us by Mr. 
Harry 'Varner. 

From the remotest antiquity there have always been 
equilibrists, many of whom were extraordinari ly dar
ing and skillful, and have astounded the spectators by 
their deeds of prowess. History tells us that; in 1385, 
upon the entrance of Isabel of Bavaria into Paris, a 
Genoese allowed himself to slide, sing-ing, from the tops 
of the towers of Notre Dame to the Pont de Change, 
over which the queen passed and entered through an 
opening in the blue taffeta sown with golden fleur de lis 
with which the bridge was covered. After having I 
placed a crown on young Isabel's head, the equilibrist 
continued his aerial journey. When it was nearly night, 
the Genoese ascended to the towers carrying a lighted 
torch in each hand. which must have caused a singular 
appearance from a distance and doubtless gave rise to 
more than one story of fantastic apparitions. If his
tory has preserved for us through five centuries the 
tradition of this descent from the towers of Notre 
Dame to the Pont de Change as a marvelous feat, 
what can we say of Blondin and his imitators, espe
cially of Warner, who has dared not only on a wire to 
cross the cataract of Niagara, but has just performed 
the wonderful feat of crossing the terrible abyss of 
Tequendama on a rope. The crossing of Niagara gave 
Blondin a universal reputation. he being the first to 
try this daring act ; but if considered conscientiously, 
that is nothing compared with the crossing of 'I'equen
dama, for the conditions of the two cataracts are quite 
different. At Niagara an acrobat who became dizzy 

J t itutif i t �mttitau. 
and lost his equilibrium would fall into waters that are 
perfectly tranquil and very deep-circUIhstances which, 
taken in connection with the fact that the fall would 
not be more than about one hundred feet, would give 
the equilibrist the assurance of 8alvation, for he would 
not encounter rocks, and, if he knew something of 

A TRICK OPERA GLASS. 

swimming, he would rise to the surface and swim to 
one of the banks or to a boat which would pick him 
up and land him safely. At Tequendama all the con
ditions of the abyss are against the equilibrist, who, 
in case he experiences the slightest d izziness and falls, 
would be very certain of breaking his neck, for he 
would fall into a raging torrent from the telTible height 
of 479 feet ! What would be the size of the largest 
fragment of the acrobat that could be picked up at the 
bottom of such an abyss ? 

• .  e I • 
PRO�'. O. C. MARSH, in a short paper ,in the American 

J oUl'Ilal of Science, calls attention to the fact that some 
sixteen years ago qe pronounced the rJmains of a large 
swimming bird found in Kansas ten years before to be 
those of essentially a carnivorous swimming ostrich. 
His conclusions were combated by scientific critics, and 

he now announces, as confirming them, the discovery 
in the same region of a remarka bly perfect specimen of 
the bird, with feathers in place, and those feathers the 
typical plumage of the ostrich. 

• · e  • •  
A TRICK OPERA GLASS. 

We present an engraving of a trick opera glass which 
may be new to some of our readers, although the prin
ciple involved is very old. One tube of the opera glass 
is constructed in the ordinary manner, being provided 
with lenses, while the other tube is arranged to give a 
view of any object at right angles to the line of vision 
of the normal tube, or considerably to the rea r of it. 
The trick tube has no eyepiece and the objective is 
done away with, a piece of japanned wood taking its 
place. A portion of the tube and its leather cover is 
cut away and a mirror is inserted at an angle in the 
tube. When the observer wishes to use the trick glass 
at short range, he covers up a portion of the opening in 
the tube with his fingers, but at longer range thfs pre
caution wonld not be necessary. The practical uses of 
the glass are apparent. Our engraving shows a plan 
view of a theater, with the stage, boxes, and seats. The 
gentlemen in the box and the one on the right of the 
center aisle both appear to be observing the actor on 
the stage, but in reality they are observing the lady on 
the left of the center aisle. ()f course each of the gen
tlemen has his glasses turned a different way around. 

• • • • •  
Changes In the Blood after Thyroidectomy. 

Dr. Postoeff, of Kharkoff, has made a number of 
observations on the blood of dogs before and after the 
removal of the thyroid gland, with the object of eluci
dating the changes which the extirpation of the gland 
produces in the blood. He divides the theories which 
have been propounded on this "ubject into two gI'OUpS
the one supposing that the thyroid gland in its Ilormal 
condition secretes some substance which is necessary 
to the proper working of the nervous system, and the 
other ascribing to the gland the secretion of some 
substance which directly destroys certain metabolic 
products, the acculllulation of which in the blood 
would be fatal. His observations show that the 
extirpation of the thyroid gland is followed by a 
diminution in the red corpuscles, the hemoglobin, and 
the specific gravity of the blood ; an increase in the 
white corpuscles ; a great increase in the fibrin obtained 
by whipping the blood ; a diminution of nitrogen both 
in the blood and in the serum ; and a marked diminu
tion of nitrogen in the fibrin , not only relative, but 
absolute.-Lancet. 

CROSSING THE TEQUENDAMA CATARACT, VENEZUELA, ON A TIGHT ROPE. 
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DEATH OF PROF. COPE. 

Prof. Edward Drinker Cope, Ph. D. , died at his Phil
adelphia home April 12. He was professor of zoology 
and comparative anatomy in the school Gf biology at 
the University of Pennsylvania. In the death of Prof. 
Cope America has lost one of her greatest men of sci
ence ; a man of world-wide reputation. He was born 
in Philadelphia in 1840 and studied medicine in the 
University of Pennsylvania and comparative anatomy 
at the Philadelphia Academy of Sciences. In 1859 he 
joined the group of young naturalists who were associ
ated together in the Smithsonian Institution under 
Prof. Baird. In 1863 he went abroad to study in the 
universities of Europe. He returned' in 1864 to accept 
the chair of natural science in Haverford College. He 
resigned this place three years later, becoming palreon
tologist to the government Geological Survey. His 
work in this connection has resulted in the discovery of 
more than one thousand new species of extinct and as 
many recent vertebrata. Prof. Cope's range, like that of 
Cuvier, extended from the lowest vertebrates to man 
and from the dawn of the vertebrate life in the remote 
palreozoic fishes to evolution in the contemporary races 
of man, For a while his studies were parallel WIth those 
of Leidy and Marsh, but, fortunately for science, they 
all soon took up different branches of the field. The 
monumental researches of Prof. Cope were published 
by the government. Only Part I of the very bulky 
Tertiary Vertebrata has been published. The plates 
and preliminary manuscript for Part II 
are ready. It was Prof. Cope's intention 
to devote the coming year to their com
pletion. His palreontological studies were 
thus practically cut in two by his un
timely death. 

In zoology his investigations were no 
less i mportant, and include equally strik
i ng proofs of his genius as a comparative 
anatomist. 

Prof. Cope is widely known as the 
leader of the Neo-Lamarckian school in 
this country, and it is noteworthy that in 
this sphere he has shown many of the 
bril liant qualities which characterize the 
great French predecessor of Darwin. In 
the preface of his first collected essays, 
" The Origin of the Fittest," Prof. Cope 
says that the important point is not 
only the survival, but the origin of the 
fitness, and this he traces to the inherit
ance of the individual reaction to environ
ment. The essays by Weismann in 1882 
upon such inheritance do not discredit 
Prof. Cope's statements, he simply' resting 
upon facts of palreontology as demonstrat
ing the actuality of such transmission, 
and has proposed a purely hypothetical 
heredity theory of his own, entitled " Di
plogenesis. " 

Prof. Cope was the chief editor of the 
American Naturalist, which occupies · an 
enviable position among the periodicals of 
the world which are devoted to pure sci
ence and natural history. 

In his Philadelphia home he had a won
derful collection of specimens of all kinds. 
The titles of his papers number upward 
of three hundred and fifty, and form a 
systematic record of the development of 
palreontology in the United States. In 
the SCIENTIFIC AMERICAN of August 22, 
1896, a partial list of Prof. Cope's princi
pal papers will be found. The Bigsby 
gold medal was conferred on him by the 
Geological Survey of Great Britain in 1879, and his 
name is on the rolls of many of the scientific societies 
in this country and abroad, including our own National 
Academy of Sciences, to which he was admitted in 1872. 

He joined the American Association in 1868, and in 
1875 was advanced to the grade of fellow. The section 
on biology made him its presiding officer in 1884, and in 
the following year he addressed the society on " Cat l,
genesis." In 1895 he was elected president. 

• • • • • 
The A nnual Exhibition of the NeW" York 

Microscopical Society. 

The eighteenth annual exhibition of the New York 
Microscopical Society was held in the American 
Museum of Natural History, Tuesday evening, April 13. 

Three of the large exhibition halls of the museum 
were devoted to the society's use for the evening, and 
the great crowd of people present testified to the general 
interest prevailing in this form of scientific study. The 
society is an incorporated organization and is now in 
the twentieth year of its eXistence. It has for its ob
jects the cultivation and advancement of microscopical 
science and consists of men and women devoted to or 
interested in microscopy, this being the only qualifica
tion for membership. The idea of diffusing a popular 
knowledge of the revelations of the microscope devel
oped early in the history of the society, and in February, 
1880, was begun the series of annual public exhibitions 
which has been continued to the present tillIe. 

1 t itutifit jmtritau. 
The exhibition was somewhat larger than usual, as 

there were seventy-five separate exhibits, requiring the 
use of about one hundred and fifty microscopes for their 
display. It does not seem to be the aim of the society 
in these exhibitions to show the progress in microscopy 
during the preceding year so much as to get together 
an interesting assemblage of beautiful and wondedully 
minute objects for the edification of the vast numbers 
of people who are not in the habit of looking through a 
magnifying glass. There is such an infinite variety of 
available objects that one exhibition need not duplicate 
another, and it would hardlv seem necessary to exhibit 
vinegar eels and cheese . mites Yfilar after year, but these 
particular forms of life attracted as much attention this 
year as they did last, and probably will be as much 
sought after next year as ever before. Recent advances 
however in instruments and methods and newly discov
ered or rare objects were not absent from the exhibition, 
and this feature was sufficiently pronounced to render 
the affair interesting and valuable even to the veteran 
microscopists. Several firms of microscope makers and 
dealers displayed their newest forms of microscopes and 
accessories. One of the microtomes exhibited can be 
made to cut at one slice a section less than lrh inch 
thick of an anatomical or botanical preparation. Pro
bably the most elaborate microscope shown was one 
just made by Fuess, of Berlin, for Miss F. R. M. Hitch
cock, of Orange, N. J. It is a large instrument devised 
especially for the study of thin sections of rocks and 
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minerals. One feature of it is that, besideiOl the usual 
revolving stage, it has a contrivance for rotating the 
whole polarized light apparatus independently of the 
stage and the thin section upon it. 

In a dark room at one side of the main exhibition 
haIl�, the J. B. Colt Company had a continuous stere
opticon exhihition, which was very instructive, as 
sho",ving something of what could be done with the 
microscope in connection with an arc light projec
tion apparatus. Living fresh water organisms were 
shown by means of s lIlall aquaria four inches square 
and an inch and a half thick; These were placed in 
tlie stereopticon so that the images of their con
tents were thrown onto the .screen, and the move
ments of the animals studied by the whole audience at 
leisure. 

All grades of organisms, from the lowest plant to the 
highest animal, were shown in section, and a glimpse 
was to be had of the microscopic beauties of the 
mineral kingdom also. George F. Kunz exhibited a 
star ruby, showing that the characteristic effect in 
these gems is produced by some peculiarities in their 
crystallization, and u nder another microscope he had 
an assay button of gold showing over its surface the 
most delicate fernlike crystal markings. Next to this 
exhibit was one by W. G. Levison, consisting of twenty
five mounts of minute crystals of various minerals. 
These mounts are arranged so as to be viewed by 
reflected light and form most beautiful objects, these 
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minute crystals being sharper and more brilliant than 
large crystals of the same minerals. 

Mention should be made of a series of botanical 
preparations and microdrawings exhibited by members 
of the post-graduate, senior and junior classes of the 
College of Pharmacy of the City of New York. The 
preparations and drawings were made from studies 
undertaken during the year, and illustrated, among 
other things, adulterated opium, true and false cas
cara, cinchona bark, showing the isolated bast fibers, 
and mould from a medicinal solution. Another educa
tional exhibit. was that made by J. D. Hyatt, assisted 
by members of the cooking class in Grammar School 
No. 85. It consisted of sections of wheat, rye, barley, 
oats and corn, showing the relative amounts of starch 
and gluten cells in each. The head of a centipede, the 
musical apparatus of some forms of insects, the head of 
a moth, with its antennre, the leg and foot of the honey 
bee, the wing of a butterfly and the ear of a cricket · 
were objects that attracted much attention and 
aroused much interest, and even enthusiasm. Certain 
aquatic plants (Vallisneria spiralis and Nitella) were 
shown, in the cells of which one could see the circula
tion of the protoplasmic contents, and another micro
scope near by revealed for comparison the circulating 
blood in the vessels of the tail of a common tadpole. 

Arguments for purifying and maintaining the purity 
of our city water supply were forcefully presented by 
the exhibit of microscopic organisms, of both animal 

and vegetablp origin, obtained from Cro
ton water by K. M. Vogel and Dr_ S. E. 
Jelliffe. A more enjoyable exhibit, 'how
ever, was that on the same table consist
ing of several kinds Of mould prepared 
and mounted by Dr. J elliffe. These wel'e 
delicate green, brown and white forms of 
plant life raised from spores which were 
obtained by exposing plates of proper 
nutrient material to the atmosphere_ · The 
investigations made last summer by the 
Board of Health into the effects of sun
stroke were brought to mind by an ex
hibit by W. Wettengel, which consisted 
of a I'lection showing the condition of a 
normal ganglion nerve cell and another 
showing degenerate ganglion cells result
ing from sunstroke. One of the most 
popular exhIbits was that . by R. L. Dit
mars, consisting of four living snakes 
and a preparation under the microscope 
illustrating the change produced in 
normal blood by the infusion of snake 
venom. The sna.kes exhibited were a 
water moccasin five feet long. a very black 
rattlesnake, a coral snake and a corn 
snake. The last is a light, copper colored 
creature very handsomely marked. 

During the evening, Dr. A. A. Julien 
gave a brief lecture, illustrated by the 
stereopticon, on the subject " The Travels 
and Experience of a Sand Grain, "  in . 
which he gave, in an interesting, popular 
manner, i llustrated by lantern slides, the 
history of a fragment of rock torn off 
from some mountain peak by frost or 
some other agency, unti l ,  broken up and 
disintegrated by abrasion and the solvent 
action of water, the enduring portion has 
been deposited in sand banks along 
rivers, lakes and ocean, while the altered 
portion has formed beds of clay or mud, 
or been carried in solution out into the 
ocean. In arid regions wind plays an im
portant part in the formation and trans

portation of sand. 
In addition to water worn and wind blown sands, 

those derived from explosive eruptions of volcanoes 
are of importance, and those made up of the skeletons 
of organisms (diatoms and radiolarians) are worthy of 
note. Dr. Julien also presented, but did not elaborate, 
his scheme for classifying sands according to the size of 
grain, nature of components and origin. 

The officers of the Microscopical Society for 1897 are : 
president., Fran k D_ Steel ; vice president, F. W. Leg
gett ; secretaries, J. E. Ashby and J. L. Zabriskie ; treas
urer, James Walker. The committee on the annual 
exhibition, to whom, together with the m useum au
thorities, is due the success of the event, was J. W. 
Kosmak, 'l'homas S. N edham and Stephen Helm. 

.. I e  . ..  

M. SALOMON REINACH has just published a pocket 
edition of Clarac's " Repertoire de Ie Statuaire grecque 
et romaine." There are 890 plates which are of great
est possible use to the student. A complete and well 
arranged index has been provided, as well as a biblio
graphy. Clarac's text is of course disregarded. In 
spite of the small sized reductions, the details are 
clearly defined. Both the editor and the publisher, 
Leroux. of Paris, are to be congratulated for baving 
thus placed a most useful work within the reach of all 
students of ancient art. The book is sold at the mod
erate price of five francs. 
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llOUNTAIN SHADOWS. 

The curious natural phenomenon which the accolll' 
panying pictures illustrate is one which is rarely seen, 
although it is of common occurrence, since it is pro
duced only by very high peaks. 

A high, prominent mountain peak, which towers 
above all its neighbors, will, when the sun is near the 
horizon, cast a distinct shadow upon the clouds behind 
it ; and at times this shadow is very marked indeed. 
The larger photograph which we reproduce shows 
the shadow of Mount Hood cast in this way by the 
rays of the setting sun. The outline of the moun
tain extends across the center of the picture, while 

and with it may be some clay. Such papers, as they 
dry out, become still less absorbent. The addition of 
dyes to blotting paper makes it less absorbent. English 
blotting paper is made usually of from twenty to forty 
pounds to the ream. American blotting paper is made 
from forty to a hundred and fifty pounds to the ream. 
Blotting paper colors are white, blue, granite (a very 
light gray), yellow, and pink. It is made in various 
shades of these color�. 'l'here i� sold of white Cblotting 
paper ten times as I1l Uch as of any other color. 

cities a large proportion of the bread consumed is sup
plied by bakeries. Bread from such places must, of 
necessity. be handled several times by diffen'nt em
ployel:<, and it sometimes happens that bacilli gerllls 
become attached to the bread during the handling-. 
either from-contamination from the hands or perhal 's  
frol11 the clothes of the person making the delivery. is' ' ,  
to protect the bread from such possible contingencies, 
the custom is being introduced in many places among 
bakeries of wrapping each loaf, as soon as it is baked, 
in a sheet of waxed paper, sealing the knot of the 

in the distance other ridges are dimly visible 
through the smoke clouds, upon which the shadow 
of the peak is projected. The height of Mount 
Hood is 11, 225 feet. That the clouds are by no 
means necessary, however, in order to obtain a 
shadow, is demonstrated by the other photograph, 
which shows the shadow of Pike's Peak cast upon 
a perfectly clear sky. This famous peak is 14, 147 
feet high. The air in the high, upper region about 
the peak is so very clear that it - seems well nigh 
impossible a shadow should be cast upon it : but, 
however clear it may appear to the eye, it con
tai ns enough dust particles or motes' to receive 
the shadow of the peak, and thus a startlingly 
distinct silhouette of the mountain is pro
duced. 

If one happens to be near the top of a high peak 
toward sundown, and on the side away from the 
sun, a good idea of this interesting phenomenon 
may be readily obtained ; but as most people sel
dom have the fortune to be so placed, we feel sure 
our readers will be interested in seeing how it 
appears in the eye of the ever-present camera. 

.. .  e I .  
Facts About BlottIng Paper. 

In England they use a thin blotting paper ; here 
we use mainly a thick blotter, says the New York 
Sun. Such thin blotting paper as is used here is 
chiefly for blotting leaves in books. Here we Utie 
on a desk a sheet of blotting paper 19 X 24 inches, 
the standard size, which may be turned over when 
one side is pretty well filled with ink. In England 

Some of the calenders used in calendering cloths are 
string holding the paper surrounding the loaf. 
The bread is not only in this way well guarded 
from bacilli germs, but is also kept moist and fresh, 
as the waxed paper prevents evaporation of moist
ure, while the consumer is certain to receive an 
article that can be depended upon as healthful 
and good, without regard to the number of hand
lings it has undergone. 

The idea of wrapping bread, cake, confectionery, 
tobacco, soap, meat, etc. , in waxed paper to pre
serve their freshness is quite old, but the use of 
the paper as a guard against the communication 
of disease germs is comparatively new, yet it is so 
practical that it is surprising it has never been 
thought of or ad vocated before. 

• • • • •  
Nature Study In the Ch icago Schools. 

SHADOW OF PIKE'S PEAK AGAINST A CLEAR SKY. the thin blotting paper is folded a number of 
sheets together, making a sort of pad, something 
larger than legal cap paper, and when a leaf gets 
saturated with ink it is torn off. 

A plan for syst.ematic outdoor or field work in 
connection with nature study, to be carried on 
by the pupils of the public schools of Chicago, 
has been reported by a committee of sixty teachers 
which was appointed in May. 1896, by the Chicago 
Institute of Education. The features of the plan 
may perhaps be best understood by indicating the 
duties of the subcommittees which the general 
cOlllmittee has instituted to care for its various 
special features, says the Popular Science Monthly. 
First is the executive committee, the purpose of 
which is to devise ways and means for carrying 
the whole into effect and to second the efforts and 
work of the other , subcommittees. A committee 
on maps will prepare maps of the environs of Chi
cago to assist the pupils and teachers in a system
atic study of the country at a convenient distance 
around the city : these maps to comprise large 

Blotting paper is not new, but it was first made in 
this country only about forty years ago. Before that 
time we used some of the thin English blotting paper, 
imported ; but, more commonly, to prevent ink from 
blotting, we used sand, which was poured upon the 
written sheet out of a sand box. The sand box was 
a common article of desk furniture, as the wafer box was 
at - one time, and almost as commonly seen as the 
inkstand. It was made sometimes of tin, sometimes 
of wood. It was, perhaps, three inches in height, and 
may be two and a half inches 
across the top, where its diame
ter was greatest. It was some
thing like a pepper box in the 
manner of its use ; but as to 
shape, instead of having a con
vex top, it had a concave top, 
like a little saucer. The bottom 
of this saucer was perforated. 
The box was filled with sand 
through t h e  s e perforations. 
When the box was used sand was 
poured from it upon the writing. 
A little of the sand adhered to 
the fresh ink and kept it from 
blotting. Very much the greater 
part of the sand poured out lay 
scattered upon the paper. Lift
ing the book or paper, the sur
plus sand was poured back into 
the box. 

Many of the wooden sand 
boxes were handsomely turned 
aticles. '.rhe sand used was a pe
culiar fine, black sand of uni
form grain, brought from Lake 
George, in this State. 

At the time of the civil war in 
this country blotting paper had 
come into comparatively COTIl
mon use. It is only within fif
teen or twenty years, however, 
that it has come into the wide 
and very nearly general use of the present time. Now 
the sales of it increase with the popn lation or more 
rapidly. There are American paper mills devoted 
wholly to the manufacture of blotting paper, and their 
products amount to thousands of tons annuallv and 
American blotting paper is now an article of e'x�ort. 
We still import a little English blotting paper, but only 
a very little ; not enough to cut any figure in the 
market. 

The very best blotting paper is made wholly or cotton 
rags. Some poorer grades are made partly of wood pulp 

made of blotting paper, sheets of which are pressed 
together to form a roll. 

There still comes now and then, to the wholesale 
stationery dealer in New York, a call for Lake George 
sand, showing that there are yet some usel's of the old 
time sand box ; but these calls are now so rare that:th'ey 
are no longer supplied, and the sand boxes have long 
since ceased .to be a part of the wholesale stationer's 
stock. There, however, may still be found at some retail 
dealer's a few left over from years ago ; and occasionally 
one of these is sold. A city stationer sold one only 
the other day, but it was not to be actually used as a 

maps. each including only one of the most con
spicuous geographo-geologic features, and smaller maps 
showing details-the location of the specific features 
of interest. The maps already made by Prof. T. C. 
Chamberlin, and kindly offered by him, will be used as 
the basis of this work. 

A committee on syllabi is to prepare printed outlines 
and suggestions which will intelligently and economi
cally direct pupils and teachers in their consideration 
of the different areas and subjects chosen for study. 
'I'he syllabus should not be compiled information, but 
should simply suggest the problems that are furnished 
for study by each area and indicate lines and methods 

of investigation. A fourth com
mittee will look in the libraries 
after the uooks that may be use
ful to the pupils engaged in na
ture study and available for their 
use. A committee on instruction 
and school exhibits will make 
themselves acquainted with the 
work of nature study in the 
schools and with the teachers 
engaged in it, and make monthly 
reports to the committee of sixty 
of what is actually being accom
plished, and will establish at 
some suitable place a permanent 
exhibit illustrating the character 
of the work. A COIll lllittee of 
public information will see that 
all these things are made known 
and kept in mind. A cOlllmit
tee on transportation will try to 
interest the railroads, etc. , in the 
scheme, and to secure conve· 
nient facilities and privileges for 
the transportation of pupils and 
parties going out to fields of 
nature study. Arrangements 
will be made for frequent trips 
of small numbers, rather than for 
larger excursions at longer inter
vals, which might give the affair 

SHADOW CAST BY MOUNT HOOD OREGON. too much the air of a picnic. 
Hence it is suggested that only 

sand box ; it was to finish out the equipment of an old- I the pupils of om� or two rooms be sent out at a time, un-
fashioned desk. del' the immediate supervision of their teachers. A com-

e ' . • mittee on finance and a conference committee are also 
Preservation of Bread by the Use of Waxed instituted for the purpose indicated by their titles. It 

Paper. is anticipated by the committee of sixty that, when onre 
So much has been written within the past few years under way, this plan will be expanded to include every 

regarding the commnnication of diseases through ba- department of school work. 
cilli microbes fonnd in dust, etc. , that practical methods • , e • •  
are being introduced to counteract their extension or A STICK of timber 119 feet long and 22 inches square, 
growth. One of the latest ideas is the protection of without a knot or blemish, was cut in a mill at Ho
euch an lmportant article ot food &.II bread. In our quiam. Wash.,  recently. 
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RECENTLY PATENTED INVENTIONS, 

Railway A p pllancell. 

being received in any snitable pail or vessel placed be. , be returned to the roll and be entirely out of the way, 
neath. thus obviating the inconvenience of a loose sheet, liable 

WATER TROUGH FOR STOCK. -James 
I 

to frequent displacement. 
SWITCH LEVER. -Gustave J. M. Van 

Neste, Brussels, Belgium. The invention covered by this 
patent i� an Improvement on a former invention of the 
same inventor, and provides for pivoting a weigbted arm 
on the switch lever iteelf as its axis, the parts being so 
adjusted that the lire through which the switch lever 
moves to operate the switch shall be wholly on one side 
of a vertical plane if the return motion is to be automat
ic. or about equally divided by the vertical plane if the 
action is to be non-automatic, or indIfferent in either 
direction, the change of relation with regard to the verti
cal plane being effected by varying the length of the 
switch,operating rod. The apparatus is thus readily ren
dered automatic or non-automatic as regards the return 
of the .witch to a normal position. 

F. Elliott, Manson, Iowa. An improved self-regulating SKATE ATTACHMENT. -Luke W. Ken
trough for watering hogs and other stock is provided by , ney, New York City. To facilitate the attachment of an 
th1s invention, the trough being adapted to supply a num ankle support at the heel portion of a skate, this inventor 
ber of distantly located drinking cups. A tank is con- has devised for the support an attaching plate which may 
nected with a water supply by a pipe baving a self- be applied to a club skate,without interfering with tbe:ac
reiUlating valve, and one or more pipes lead from the tion of any of its parts, the invention,also constituting an 
tank, each of the latter pipes being connected with a post improvement upon heel plate attachments forming the 
on which one or more drinking cups are held, the tank subject of two other patente previously issued to the same 
thus supplying the several drinking cups constanlly with inventor. The ankle support comprises a yoke to the 
water. The water removed by the stock is in�tantly sup- upper portion of which are pivoted bowed arms from 
plied again from the tank, and the latter is kept replen- which straps extend around the leg above the ankle, and 
ished by the action of the self-regulating valve in the the attachment may be made to roller skates as well as 
primary supply pipe. to ice skates. 

RAILROAD TIE.- Benjami n  Bradley, 
Sr . •  Bellefonte, Pa. This tie is formed of plates of angle 
iron or steel having near their ends offsets forming cham
bers in which are held bearing blocks. The ties are 
twelve to thirty inches wide, the wide ties for use where 
tbe road is straight. and each tie constitutes a metallic 
frame. between the ends of the side plates of which are 
wedged the bearing blocks. The rail locks lit the outer 
and inner sides of the rails. and are bolted to the side 
plates. spikes being dispensed with. The flame, when 
in position and properly ballasted. is desigued to be 
practically indestructible. 

SAFETY BELT.-Ella I. Cooley, Cold -
M18cellalleOUII. water, Mich. To secure a child in a high chair Of in a 

SPROCKET WHEEL AND CHAIN. -J oh n carriage, according to this invention, a waist belt around 
C. Cottie, New York City, and Charles J. Marks, Brook- I the child is connected to a retaining strap around the 
Iyn, N. Y. An improvement especially adapted for bi- back of the chair, or other fastening, by an elastic loop 
cycle use has been devi.ed by these inventors, the wheel band, and, to restrict the movement of the elastic band, 
having rolling surfaces, or ball bearings, for engagement a second strap.'with buckle. is also used to connect the 
with the chain. the ba!ls being held in cleats on the per- retaining strap with the waist belt. 

RAILWAY C aOSSING GATE. -Morri!' SO , 
ber, Oklahoma, Oklahoma Ter. Accordmg to this in
vention a spnng, controlled shaft has attached trip rails 
arranged to engags the lIanges of the wheels of a pass· 
ing train, and these trip rails actuate guard bars to force 
the gate down to a horizontal position while tbe train is 
passing. the springs restoring the gate to its upper posi
tion after the train has passed. The arrangement is such 
tbat the pilot of the engine will operate to press the gate 
downward should the trip rails fail to operate. 

iphery of the wheel, and forming �ubstitutes for the BOSOM PAD. - Dora Harrison, Lan
usual teeth of a .procket ,;heel. The roller surf�ces are sing. Mich. To 1111 the breast pockets in corsets and 
between web lIanges, making the wheel selt-c1eanmg and other garments, and insure a proper IItting of the dress, 
the chain not liable to catch in a garment. In the chain an inllatable pad, ac�ording to this invention, is inserte l 
each alternate link is double. the connecting link being in a cvlindrical shell made of silk or similar fabric, with 
single, and the teeth are placed at one Bide of the trans· draw �trings at its ends. The inllatable pad is made of 
verse center of the links, forming segmeutal pockets of very thin rubber, rendered non-odorons by special treat
different sizes, giving a maximnm clearance without ment and the two breast shaped compartments are con
detracting from the pnlling or pushing power of the nected by a contracted tubular part from which extends 
chain. a small filling tube. by which the wearer may inllate the PNEUMATIC TIRE -W ill iam L. Ste w- compartments as desired. 
art. Wilmerding, Pa. According to this improvement DRESS SHIELD. -This is a further in-the outer tube or cover of the tire is made of a lIat band 
of rubber coated fabric in whose OPPOSIte edges are eyes 
or hollow beads through which extend wires connected 
by hook latches when the cover is placed in position, an 
I)verlapping lIap then covering the inner surface of the 
joint, aud its outer edges lying in a groove in the rim. 
There are turnbuckles at each side of the valve tube by 

IlIecla allical . 

REVERSING MECHANISM. - Frank E. which looseness in the binding wire may be taken up 
Gowen, Norrie, Pa. To impart a turning motion in while the tire is dellated. A tIre of this construction may 
either direction to a shaft. wheel, etc., thb inventor has be easily removed from or placed in position on a wheel, 
devised a mechanism comprising an arm mounted to as it does not depend upon the compressibility of the rub
swing loosely on the shaft of a ratchet wheel, while a bel. of the outer tube or cover to hold the tire in place. 
lever fulcrumed on the arm carries a doubl� pawl adapted The wire and fastener may be nsed with any form of 
to engage the ratchet to 'turn it in either direction, the hose pipe or double tubed tires, doing away with the use 
lever and arm being adapted to be locked together. The of cement and strengthening the wheel rim. 
patent shows the improvement applied on a sawmill car- BOTTLE AND STOPPER. _ Wil bur F. ri8l(e and head block. where the operator, by simply 

Hyer. Meridian, Miss. A bottle which cannot be a ::�:�!� z: t1:e
se=�:h�t,

a
e::::;'

f:::;::���: second time presented as an original package has been 
devised by this inventor. Its neck has an exteriorly ward. 
threaded collar. below which is a lIangs, and the corked 

COMBINATION TOOL. --Robert Camp- battle is covered by a thimble which has at its lower 
bell, Elizabeth, N. J. This is a tool which may be used edge a lIange restiDl? on the collar. A nut screwing on 
as a square, marking gage. miter. trammel, caliper, etc.. the collar engages the Hange of the thimble, and is 
the invention consisting principally of a stock with bear- held in such position by a locking pin which cannot 
ings standing at right angles to one another and in differ- be readily removed withont breaking some of the parts. 
ent planes and a blade adapted to engage and hdd CEMENT MATERIAl. FROM BLAST FUR-adjustably in either bearing. 

NACE SLAG .-Alexander D. Elbers, Hoboken, N. J. 
NUT LOCK.-Frank L. Shunk, Grants- To adapt slag for use with hydraulic cement as an in

dale. Montana. According to this invention the bolt hM gredient for mortar, this inventor has devised a process 
an angular extension beyond its threaded portion, and for treating the ground slag with a weak solution of 
the nnt has a re�ed lug projecting from its outer face, nitric acid. thus superficially desulphurizing it and im
a wasber with an angular opening IItting on the angular preguating it with nitrosyl. It is supposed tbat the still 
extension of the bolt. Ratchet teetb project radially from sulphurous interior of the slag particles will not be 
the washer to enter the recess of the lug and lock the affected by the chemical reactions likely to take place in 
washer in contact with the nut and the nut on the bolt. applied cement, either submerged or exposed to the 1Ilr, 
The device may be quickly adjusted and operates em- while the absorption of nitrosyl prevents the ferruginous 
cieutly to prevent the accidental displacement of nuts slag from changing superficially to ferric hydrate. 
from bolts. NAIL OR TA CK DRIVER. -Th Olnas J. 

GANG SAW FOR MARBLE SLABS. -J ohn Langston, Johnston. S. C. This is an implement readily 
J. Dimond, New York City. In this machine a recip. carried in the hand, in which nails or tacks may be put 
rocating frame has in its end pieces adjustable bars witb and automatically arranged and fed to the driving 
hooks attached to saw blades, permitting the latt",r to mechanism, one at a time. A plunger is arranged in a 
swing or turn laterally, there being on each side of the hollow handle having an exterior chute or slideway for 
saw frame pattern guides and keepers to control its ver- the nails or tacks. there being on the handle a driving 
tical movement, while a guide for the saw blades has I head having guide wings f?rming . a slidewa! and con
transverse slots correspondmg to tbe shape of the pattern I tinuation of the chute, whll" a pIvoted. spnng- pressed 
guides. whereby the blades accommodate themselves to and grooved tongue is arranged parallel to and forms 
the shape of the cut to be made. The machine is de- part of the nail pathway. The driving end 'is held low
signed to facilItate the sawing of slabs of marble of va- e�t in IIlling the implement with nails or tacks, which 
rious forms by gang S8WS. employing the ordinary gang are sprinkled into the hopper. 
saws now in use. PUMP. -James P. W intz, Sour La.ke, 

SAW SHARPENING MACHINE. -Frank Texas. To readily pump oil or quicksand from wells, 
Parsons. Montgomery, Miss. This machine comprises a the suction pipe which extends into the well casing, ac
table on which is a chuck and a drive sbaft carrying an cording to this invention, is provided at its lower en:! 
eccentric driving a second ,and smaller eccentric. while a with a funnel, the base of which engages the wall of the 
slide connected with tbe dnven eccentric controls the casing to divide its upper from its lower. end. A valve 
movement of the table, After the saw has once been forms a lIexible connection between the base of the fun
placed in proper position the oPeration of sharpening nel and the inner surface of the casing, for the upper 
and feeding is automatically accomplished. and provision compartment of which there Is a water supply pipe and 
is made for the keeping of a record by which the same an indicator marking the height of water In the com
saw may be quickly and conveniently placed in PQsition partment, and the lIexible connection permits a down
upon the machine at any time. 1I0w of water to cause the oil to rise to the lifting range 

B EDSTEAD MAKING MECHANISM. --Au- of the npper plunger. 
FIFTH WHEEL. - William H. Brad· gustus D. Newberry and William J. Melvin, Fayetteville, 

N. C. These inventors haw devised a machine by which shaw, Orange, N. J, This device consists of a circular 
the locking plates and pins of a bedstead may be quickly track at each edge of which is a recess to receive the 
secured to the bed rails and posts, and the work be vertical members of an inverted U shaped cover, be
better done by the mac line than it is possible ordinarily tween which and the track is held a series ?f rollers ex
to do it by hand. The machine comprises a combination tending entirely aronnd the track, the spl�dles of �he 
of suitable holding devices. chutes for delivering the rollel'!! being jonrnaled in a band on each SIde formmg 
securing pins. pnnches alld mealll> for reciprocating them, i side sections. permitting the rollers to revo�ve freely at 

guides. and a locking device for holding the punches in- i spaced distances apart, no matter what WeIght may be 
termediate of their stroke. The operator ' can be certain, ! brought on the upper or cover member, 
with this machine. to have the locking pins accurately MANIFOLDING A T T A C H M E N  T FOR 
placed. without danger of injuring the wood portions of BOOKS, PADS, ETC -Edward D. McKenna. Brooklyn, 
the bedstead. N. Y. Two patents have been granted this inventor, one 

of which is more especially for an attachment for books 
Agrlcu ltu I·al. used by salesmen and others, to give a bill and retain a 

MILKING MACHINE. -Carl B. Stroy- duplicate, the attachment being simple and compact. and 
berg, Roskilde. Denmark. The pressure exerted by air , providing for the m�ving of the copy sh�et to receive a 
cushions, according to this invention, is desigued to new entry at each tJ.me th�t the book lS opened. Ac
facilitate tbe milking action. The teat receivers com- ! cording to the other mventlOn the carbon paper may be 
prise inllatable sections. a casing receiving a snpply of ' attached to a removable covar or to a roll, and the roll 
compressed air, and connections permitting the adjust· I and a support tberefor �etachablY attached to the b.ook 
ment of tbe receivers relatively to the casing that eupplies in which manifold copIes are to be made. any deSIred 
the air. The compreosed air is supplied by means of an length of carbon or transfer paper being drawn from the 
air pump, and tbe initial pressure is exerted on the teats roll and carried between leaves. The roller may ne ph,ln 
at their bases and then along their length, the milk or spring-controlled, and the carbon paper arter use may 

vention of the same inventor, according to which the 
shield is composed of an inllatable central or saddle por
tion and inllatable side portions Illranged side by side, 
the portions communicating with each other and there 
being means for attaching the shield to a garment. The 
compartments are inllated by a 1Illing tube, and the 
shield yields readily in every direction, affordmg perfect 
freedom to the arms without danger of binding. 

FOLDING BED. -OSCar D. Reichard, 
Philadelphia. Pa. A bed. for use as a crib. or in con
nection with a couch, is provided by this invention. one 
folding up conveniently to be stored under an ordinary 
bedstead. The invention consists principally of a holder 
or platform adapted to receive the mattress and bed, 
clothes, the holder being hung at its ends on links con
nected with hinged parte of the bead and foot boards of 
the frame. The bedding is held horizontally whether 
raised or lowered, there being no springs or weights re
quired, and the bed not being liable to get out of order or 
fold or close up. 

IRONING TABLE. - Ho w ard Ru pert, 
Philadelphia, Pa. The ironing board of this table has a 
tapering end 'resting on a trestle, the other end resting on 
a hinged leg, whose inclination may be varied to raise or 
lower the board. A wire fnlme, covered by canvas, is 
removably held inside the table legs to form a clothes 
support, and on the top of the ironing board is held a 
curved sleeve board, which may be reversed to bring 
either edge on top to facilitate tbe proper ironing of 
sleeves or other garments. The table may be conve
niently folded for storage in small space. 

HYDRAULIC AIR COMPRESSOR. -I!'red-
erick A. Erbe, North Beach, N. Y. To compress air to 
force beer to faucets, as a substitute for the ordinary 
beer pump. and for other purposes, tbis inventor has 
devised a hydraulic compressor comprising a peculiar 
combination of lIoats and weights within a tank with 
which water connection has been made. The 1I0ats and 
weights automatically open and close the water inlet and 
exit valves and the air inlet valve, so that the tank Is 
alternately IIlled and emptied of water and air, tbe air 
being compressed in the tank before it is discharged. 

EXTRACTIN G  Loop SEALS FROM BOT· 
TLEs.-Charles F. Schield, Cambridge, Ohio. The ex, 
tractor for seals and stoppers which forms the subject 
of this patent bas a cam IT ounted on a spindle, a lever 
fulcmmed on and having an offset for engagement with 
the cam. while a foot at the opposite end engages the 
seal or stopper. A tension device connected with tile 
offset end of the lever acts to normally hold its foot out 
of position for engaging the stopper. The device facili
tates tbe qnick removal of seals, no mat.ter how ti�htly 
they may be seated in the necks of the bottles. 

HERNIAL TRUSs. -W i lliaru B, Star
buck Nantucket. Mass. 'fhis truss has a pear shaped 
pad �ased in leather, there being a staple in the back of 
the casing with which the body belt is connected, whIle 
the leg strap is secured to the small end of the pad and 
adapted to buckle onto the body strap. 

STOVE POLISH.-Edwin G. Rust, Pri m 
Ilhar, Iowa. A brilliant black polish, according to this 
invention. is made of ivory black, black lead, quince 
seed mucilage. gelatin, alcohol and water, combined 
as described in specilled proportions. The polishing 
liquid quickly dries when spread on the metal surface, 
and the surface may then be polished with but little 
labor by a dry brush or a soft cloth. 

Designs. 

DISH DRAINER. -Will ialll O. Camp
bell New York Cit�'. This is a convenient receptacle in 
whi�h to place dishes after washing and to facilitate 
rinsing them. It has a body tapering inward toward the 
bottom and a tapering spout, in front of which is a rod 
resting in sockets in the sides of the body. 

INCANDESCENT LAMP BULB. - Law
rence H. Dolan, Alexandria, Ind. This bulb has an an
nular hood whose top surface tapers outward from the 
shank, and below the hood it has something of a cup 
formation. ornamented by intersecting lines forming 
facets. tbe central bottom part of the cup poriion ter
minating in a point. 

NOTE.-Copies of any of the above patents will be 
furnished by Munn & Co. for 10 cents each. PlellSe 
send name of the patentee, title of invention, and date 
of this paper. 

TIl. charge fO'l' insertion UIUIeT t� head is One Dollar a 

lint fO'l' each insertion ; aoout eioht word8 to a line. 
Advertisements "'ust be received at publication ojfice 
a8 earlll a8 TIIursda!rl � to appear in the follow
inlJ wellk·s is ..... 

Marine Iron Works. Chicago. Catalogue free. 
For logging engines. J. S. Mundy, Newark, N. J. 
. .  U. S." Metal Polish. Indianapolis. Samples free. 
Yankee Notions. Waterbury Button Co., Waterb'y, Ct. 
Handle & Spoke Mchy. Ober Lathe Co .• Chagrin �·a1ls,O. 
Well Drill Prospecting Mach'y. Loomis Co. , Tiffin, O. 
Bicycle patent for oale. 3410 Smedley St . •  Philadelphia. 
Folding Canvas Boat patent for sale. F. Heather, 

Yonkers, N. Y. 

Improved Bicycle Macllmery of every deSCription. 
The Garvin Machine Co., Spring and Varick 8t8., N. Y. 

Concrete Houses - cheaper than brick, superior to 
stone. U Ransome," 757 Monadnock Block, Chicago. 

Order brass letters for sweating on metal patterns of 
H. W. Knight & Son, Seneca Falls, N. Y. Drawer 1115. 

Machinery manufacturers, attention ! Concrete and 
mortar mixing mills. ExclUsive rights for sale. U Ran
some," 757 Monadnock Block, Chicago. 

The celebrated " Hornsby-Akroyd " Patent Safety on 
Engine is built by the De La Vergue Refrigerating Ma
chine Company. Foot of East 138th Street. New York. 

The best book for electricians and beginners in elec
tricity is .. Experimental SCience," by Geo. M. Hopkins. 
By mail, U. Munn & Co. , publishers, 361 Broadway, N. Y. 

or Send for new and complete catalogue of Scientillc 
and other Books for sale by Munn & Co., 361 Broadway, 
New York. �'ree on application. 

IIINTS TO CORRESPONDENTS. 
Names and AddreslI must accompany all letters 

or no attention will be paid thereto. This is for Oul 
information and not for publication. 

References to former articles or answers shonld 
give date of paper and p� or number of question. 

Inq u lrle" not answered ill 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, 

Ruyers wishing to purehase any article not advertised 
ill our columns will be furnished with addresses of 
houses manufacturing or carrying the same. 

Special Wrlttell Illformation on matters of 
personal rather than gsneral Interest cannot be 
expected without remlilleration. 

Scientific American Supplemellts referred 
to may be had at the office. Pnce 10 cents each. 

Rooks referred to promptly snpplied on receipt 01 
price. 

MIllerals sent for examination should be distinctly 
marked or labeled. 

(7149) B. & M. write : We have a bicy
cle gear to 70; 20 tooth front sprocket and 8 rear. If we 
change the sprockets to 40 and 16 respectively, we still 
keep the s?me gear 70. Have we reduced the breakinl; 
strain on the chain� If so, about how much? A. You 
bave reduced the 'strain to one,half. 

(7150) C. W. K. says : Can you p ut me 
in the way of obtaining a transparent waterproof cement 
that will unite two lIat surfaces of mica ? A. A color
less cement for joining sheets of mica is prepared as 
follows: Clear gelatine Is softe�ed by soaking it in a 
little cold water, and the excess of water is pressed ont 
by gently squeez:ng it in a cloth. It is then heated over 
a water bath until it begins to melt, and just enough hot 
proof opirit (not in exce�s) stirred in to make it lIuid. To 
each pint of this solution is gradually added, while stir· 
ring, � ounce of gum ammoniac and 1% ounce of gum 
mastic previously dissolved in 4 ounces of rectilled 
spirit. It must be warmed to liquefy it for nse and kept 
in stoppered bottles when not reqnired. This cement, 
when properly prepared. resists cold water. 

(7151) C. E. B. a,k� : 1. What is the 
buoyancy of a vacuum per cubic foot? A. About 537 grains 
per cubic foot. It varies with the temperature and baro
metric pressure. 2. Is it possible to remove tattoos ? A. 
Our SUPPLEMENT, Nos. 695 and 1078, has articles on this 
subject. 

(7152) E. S. B. asks : How man y  cubic 
inches of water can be , cbanged into its two gases by a 
dynamo run by a two hundred horse power engine per 
second? A. A fair allowance for voltage required to 
decompose water is 2 volts. This provides an ample ex
cess. The engine may be taken as developing by the 
dynamo 100,000 to ]30.000 watts at 2 volts, or 50.000 to 
65,000 amperes. This would give from 0'28 to 0'00 cubic 
inch 01 water per second. Of conrse the current could 
be greatly reduced by passing it through successive de
composition vessels in series. and using a higher voltage, 
but this would be at the expense of a great deal of energy. 

(7153) L. A ,  McK. asks : In simple elec
tric motor described by George M. Hopkins in the SCI, 
ENTIFIC AMERICAN SUPPLEMENT. No. 641, should the 
Russia iron strips in the lIeld maguet be cut lengthwise 
with the sheet, that is, with the grain, and would it de
crease the motor's efficiency any to cut them crosswise 
with the grain ? A. It is quite immaterial how the sheets 
are cut. 

(71 54) I. E. P. asks : Is the specific 
gravity of an object altered when enveloped in com· 
pressed air. If so. to what extent � A. As the specillc 
gravity of bodies is measured under atmospheric pres
sure, any increase of density in the air will slightly de
crease the specillc gravity. As air at mean temperature 
is nearly ffi() times lighter than water, at 15 pounds ex
cess of air pressure its density would be doubled, and a 
body should have less specillc gravity by .A" of its valne 
in the compressed air. 

(7155) H. J. asks :  1. What is the resist
ance of a standard 16 caudle power 110 volt lamp � A. 
244 ohms. 2. Of a 16 candle power 52 volt lamp ? A. 
37 ohms by the Edison rating. 3. Is the resistance the 
same when cold as when burning ? A. No ; the above 
are hot resistances; the resistan�es cold are less. 

© 1897 SCIENTIFIC AMERICAN, INC.



NEW BOOKS, ETC, 

PENNSYLVANIA :  C OLONY AND COMMON
WEALTH. By Syd ney George Fisher. 
Phi ladelphia : Henry '1'. CoatE's & 
Com pany. P p .  442. 

In a previous volume, . .  The Making of Pennsylvania," 
the author presented an account, full of interest, of the 
nationalities and religions that made up the population 
of the province. The present work gives a condensed 
general history of the State as a whole, showing the 
growth of civil and constitutional liberty, the transition 
from the colony to the commonwealth, etc., and is par
ticularly illustrative of nearly a hundred years in which 
the administration of the province Wa!1 entirely in the 
hande of the Qnakers. The history proper closes with 
an account of the whisky rebellion of 1794. It is full of 
deli!(htful reminiscences and interesting details not found 
in the usual historical accounts. 

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

tion of more than one hundred thousand applications 
for patents at home and abroad. enable us to understand 
the laws and practice on both continents, and to possess 
unequaled facilities for procuring patents everywhere. 
A synopsis of the patent laws of the United States and 
all foreign countries may be had on application, and per· 
80ns contemplating the securing of patents, either at 
home or abroad, are invited to write to this office for 
prices, which are low, in accordance with the times and 
our extensive facilities for conducting the business. 
Address MUNN & CO., office SCIENTIFIC AMERICAN. 

361 Broadway, New York. 

INDEX OF INVENTIONS 
For which Letters Patent of the 

United States were Granted 

APRIL 13,  1897, 

A N D  E A C H  B E A R I N G  T H A T  D A T E . 

LSee note at end of list about copies of these patents.] 

Abacus. B. S. Andrew . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 580.516 
Acid, carbonyl met.adiamido salicyliC, G. H .  

Weiss . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  580.744 
Advertising apparatus, J. O'Meara . . . . . . . . . . . . . . . . . .  580,707 
Advertising device, aerial. P. A. Toomey . . . . . . . . . .  580,586 
Air compressor, A. B. Perine . . . . . . . . . . . . . . . . . . . . . . . 580,714 
Alarm lock. J. H. Doscher . . . . . . . . . . . . . . . . . . . . . . . . . . . 580.tlffi 
Alloys, manufacture of aluminum, W. Pearson . . 580.711 
Animal trap, Hooker & Marks . . . . . . . . . . . . . . . . . . . . . . 580,694 
Animal trap. J. Killefer . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 580.788 
���::�i':,�ie���.

a�gi��� .�������'.�: �: .�: .��I.l: :  �:Wa 
Barber's appliance. J. McCarthy . . . . . . . . . . . . . . . . . . . .  580.795 
Barrel machine, W. 1.\ Vale . . . . . . . . . . . . . . . . . . . . . . . . .. 580,6CW3 
���'i\il: E�KYB;;'ick·:::::::::. : : : : : : : : : : : : : : : : : : : : : :  �:m 
Battery. See Galvanic battery. 
Battery element. galvanic, G. Laura . . . . . . . . . . . . . . .  580.497 
Bearing, J. Himes . . . . . . . . . . . . . . . . . . . .  -. . . . . . . . . . . . . . . .  580,693 
Bearing. ball. T. C. Lewis . . . . . . . . . . . . . . . . . . . . . . . . . . . .  580.498 
Bearin�. roller. C. Crook . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 580.660 
�:�r.f;r���fs �i �d'i����llii.-ror· filii.iiing: Tii';: 580.

359 
urer & Fischer . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  580,586 

Bell. W. H.'Wright . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  580,747 
Bench. See Draw bench. 
IT.iyeJl�g<f.'�:hf��k�: .�:.�

i
.�?:�: : : : : : : : : : : : : : : : : : : :  �:� 

Bicycle brake, E. S. Lea-craft . . . . . . . . . . . . . . . . . . . . . . . .  580.619 
flicycle brake. G. Whitney . . . . . . . . . . . . . . . . . . . . . . . . . . . 5tIJ.477 
Bicycle handle, anti-vibratory, W. H. Garland .. 580.889 
Bicycle handle bar. W. J. McGinniss . . . . . . . . . . . . . . . 580.700 
Bicycle lock, A. H. Dickinson . . . . . . . . . . . . . . . . . . . . . . .  580,661 
Bicycle rest, H. W. Brown . . . . . . . . . . . . . . . . . . . . . . . . . . . 580,5(4 
Bicycle saddles. means for attaching, M. F. Hen-

derson . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  580.785 
Bicycle speed gearing. Brasfield & Jenkins . . . . . . . .  580,366 
Bicycle support, M. E. Gladfelter . . . . . . . . . . . . . . . . . . . 5tIJ.391 
Bicycle support, McNulty & McDermott . . . . . . . . . . . 580.702 
Bicycle wheels, pa£er rim for, E. E. Claussen . . . . .  580,377 
BiC��I�: �%j

r���� .� . ������ . .  �� . .  �����.��i.�� . .  f.��: 580,396 
Binder, J. R. Barrett . . . . . . . . . . . . . . . . . . . . . . . . . .  580,361, 580,362 
Boats, false bow for canal, J. G. Foster . . . . . . . . . . . .  580,r& 
Boller. See Egg boiler. Steam boiler. Steam or 

hot water botler. 
Boot or shoe, E. Mobberley . . . . . . . . . . . . . . . . . . . . . . . . . .  580.501 
Bottle, F. T. Clark . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  580.375 
Bottle. antirefilling. D. S. Bruner . . . . . . . . . . . . . . . . . . . 580.545 
Bottle carrier. J. Atkinson . . . . . . . . . . . . . . . . . . . . . . . . . .  5tIJ.517 
Bottle holder. nursery. J. W. Sykes . . . . . . . . . . . . . . . . .  580.887 
Bottle, non-refillable. P. H. McGrath . . . . . . .  580.829. 580.830 
�gm�: ����f��lb�t. �a�e���.������ : : : : : : : : : : : : : · �:� 
BottIe or other vessel. E. Anderson . . . . . . . . . . . . . . . . 580.567 
�gm�·s���j,"e"r�I}E.gH':it:r.�������::::::::::::::::::.: �:� 
Bottle stopper. E. Rose . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 580,510 
Bottles, device for preventing refilling of, F. Wil4 

Iiams . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. 580.814 
BOliquet holder. W. J. Shaw . . . . . . . . . . . . . . . . . . . . . . . . . 580.735 
Box. See Letter box. Packing box. 
Box or package fastener, F. W. Richey . . . . .  � . . . . . .  580,466 
Boxes, machine for fastening sheet metal clamps 

to. M. R. Partzsch. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  580.799 
Brake. See Bicycle brake. Velocipede brake. 
����� �����n��L.B�'.!1��!: .�.���:: '. : : : : : :  :::::: :.: �:+� 
Brick making machine, J. B. Sutch . . . . . . . . . . . . . . . . . 580,562 
Broiler, W. H. Barnard . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  580,753 
Broom corn cleaner, F. W. Reese . . . . . . . . . . . . . . . . . . . 580,673 
Broom head. Carrigan & Thompson . . . . . . . . . . . . . . . .  580.0'10 
Burglar alarm system, D. M. Munro . . . . . . . . . . . . . . . . 580.552 
Butter, etc .• machine for printing, R. F. Kerr . . . . . 580,b77 
Button snd holder. cufJ. L. Maybaum . . . . . . . . . . . . . .  580.791 
Button attachment, P. Goldsmith . . . . . . . . . . . . . . . . . .  580,392 
Button cover, detachable, N. R. Hayward. . . . . . . . .  .... 
Cabinet, cofl'ee, F. R. Sale . . . . . . . . . . . . . . . . . . . . . . . . . . . . 
Calculator, ready, M. J. Overell . . . . . . . . . . . . . . . . . . .  . . 
Calendar, dial, J. Cussons . . . . . . . . . . . . . . . . . . . . . . . . . . .  . 
Can. See Paint can. 
Cans, machine for grooving edges of tops and 

bottoms of round metallic. M. J. Stark . . . . . . . . . 5tIJ.8'll 
Cane and umbrella, combined. W. P. Hiscock . . . . . 580,397 
Car. convertIble street. R. Steel . . . . . . . . . . . . . . . . . . . .  580.822 
Car coupling, G. F. Allen et a1 . . . . . . . . . . . . . . . . . . . . . . .  580,357 
Car coupling. J. Bamart . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . !i&l.633 
Car coupling. F. J. Curtis . . . . . . . . . . . . . . . . . . . . . . . . . . . .  580.596 
8: ���g���'B.If.�r���:ei������.��: : : : : : : : : : : : : :  :: :: J:f:ffl 
Car fender, G. W. Granger . . . . . . . . . . . . . . . . . . . . . . . . . . . 580,684 
Car fender. G. Hipwood et aJ. . . . . . . . . . . . . . . . . . . . . . . .  580,549 
8:� t'i.':,�e�i.:!:p�����s

Ci;.;.k: : : : : : :  : :  : :  : :  : :  : : : :  : : : : : :  J:f:��f 
g:� ::���V.l�.

tif!i!:� .���l.�.�:� .�:. �:. :.��.:����� .. .. : �:� 
Car. street. T. H. Lovejoy . . . . . . .  ' "  . . . . . . . . . . . . . . . . . .  5tIJ,620 
Carbon resistance, non-Inductive adjustable, S .  

P .  Blackmore . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  5tIJ,657 
Carbonating apparatus. liquid, J. H. Champ . . . . . . . 5tIJ,.ro 
Carrier. See Bottle carrier. 
Case. See Laundry case. Show case. 
C ... h Indicator and register. J. F. Barker . . . . . . . . . .  580.798 
8:::re��'ii�tl� i�gs���������: .����.I. � �.�i��.���: :::: �:W 
Catheter. D. P. Chamberlin . . . . . . . . . . . . . . . . . . . . . . . . . .  580.372 
Cereal washer snd huller. K. Hopkins . . . . . . . . . . . . .. 5tIJ.(()1 
Chain ]ink making machine, S. D. Locke . . . . . . . . . . . 5Ill,579 
Chain links of sheet metal, machine for making, , 

Vleillard & Osswald . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  5tIJ.564 
Chain, machine for making wire. C. W. Ward . . . . . 58),438 
Cbains, connecting link for spTf' �ket, H. M; Cald-

well . . . . . . . .. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. . . . . . . . . .  580,4411 
ChaIr. See Window chair. 
Check. automatic. B. B. Waring . . . . . . . . . . . . . . . . . . . .  580.439 
Check hoolq H. C. Stallings . . . . . . . . . . . . . . . . . . . . . . . . . . 580.471 
Chimne·y. L. C. Hedges . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 580.691 
Christmas tree holder. P . .  M. Pierson . . . . . . . . . . . . . . .  580.423 
Churn. S. Cheeld. . .. . . . . .  . . . .  . . . .  . .  . . . . .  . . . . . . . . . . . . 580.3U 
Circuit controlling apparatus. F. M. Brinckerhofl'. 5f(),519 
Coating sheet metal, ap:>aratus for, Rogers & 

Player . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  580.802 
Cock for wster tanks. ball. H. J. Paine . . . . . . . . . . . . . 580.709 
Combing cotton, etc .• machine for, R. Staub . . . . . . 580,472 
Combing machine .drawing ofl' roller, Jowett &; 

Sharp . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  5tIJ,(93 

J t itut i f i t  !lUtritau� 
ORDINARY RA'I'ES. 

I n lid d e  Page, each i n sertion - - 1 .ii cents a l i n e  
BllCk I-Rge, eadl i n sel'lion - - - - 8 1 . 0 0  R l i n e  ar For some classes of Advertisements. Special and 
Hi<;her rates are reqwirea. 

The above are charges per agate line-about eiJ{bt 
words per line. Tbis notice shows the width of the l ine. 
rf�t!.8

e��� �� ��t�a%�erat:':fe�a��f: {tn� g;s:!e����: 
ment, as the letter fress. Advertisements must be 
�g�T�� tg�p����i:: t�� f3r:,<;:i': :e,::"�rs r:'u,!:�ursday 

W09tPon�!!!�e!��S 
lime and money by using our 

and Hand Power P1acnlIterg 
SEND FOR CATALOG UES

A -Wood-working Machinery. 
B-Lathes, etc. 

SDEC.&. FALLS MFG. CO:MPAn. 
u95 Water St .• Seneca Falls, N. Y. 

.POWER & FOOT I SHAPERS . P lANERS . D R l l LS 
'- AT H E S. �toC�LNlp�,��P 2,llT�LIJ�ul���� 
5 E BA IAN L ATHE CO. 110 C U LV E RT ST. C INC I NNAT I .  O .  

Ti a!�I�S,��� �rem.!�!!�I�":��rre�!eJ�!t� el,!1t!� 
us f�}��ar��n� 0'r�����11���: mU:i��dt�i:;���:� 

No. 1 .  ROL L I N G  M I LL MACH I N E R Y  FO R S H E ET M ET A L  
No. 2 .  T U B E  A N O  W I R E  M I LL M ACH I N E R Y  
No. 3.  S I L V E R W A R E  A N D  COI N I N G  M A CH I N E RY 
No. 4. H A R DW A R E  AND BRASS GOODS M AC H I N E R Y  
No. 5. BICYCLE MACH I N E R Y  

ADDRESS 
THE WATERBURY FARREL FOUNDRY & MACH INE  CO. 

W AT E R B U RY , CON N. 

BA R N ES' 
New Friction Disk Drill. 

FOR L I G KT WORK. 
Has thes. Great Aduantages: 

The speed e&D be instantly changed from 0 to 1600 
:nthb::=�� � -:��!::���

t
�!:l�:.f:l;�

l
!� 

Imallest or largest drills within its range-a wonderful economy iD time and great saving in driB brewQ'e. Send for catalogue. W. F. & J NO. BARNES CO., 
1999 Ruby St.,  - Rockford, Ill, 

POW E R  P R E S S E S  
for Cutt�ci r:lf.r�� WIring, 

S H E ET M ETAL BLA N KS 
S"poons, Butt.0n8, Locks, Hinges, etc. 

of every IUsCriptllm 
In the manufacture of lletal Goods. 
Improved Clutch Relief. no clicking. 
�;:�i�s 

r�����:�!�t��
d
�e�d 

s��t rufi 
particulars. stating what you wish 
to stamp. Machines fitted with Au
tomatic Feed and Ejectors. 

1" . S. & G. L. IJROWN, 
27-29 Fort A venue. BALTIMORE. MD. 

A R M S T R O N G ' S  * P I PE * THREAD I N G  
-AND-

CUTTIN G-O FF MACHIN ES 
Both Hand and Power. 

Sizes 1 to 6 Inches. 
Water. Gas. and Steam FIt

ters' Tools. Hinged Pipe Vises, Pipe Cutters. ,;:jtocks and. Dtes 
llnirersallu (J,ci.nO'wleaQed to be 
THE BEST. IT' .send jor cataioQ 
THE ARMSTRONG MFG. CO. Ul'idl:cport, Conn. 

u· S· }lutomattc Tnltctor 
Por Marine, StatIonary. Port

able and Traction Engine.s. 
It has six advantages that com

mend It above all other Injectors 
for your use. We want to prove 
It to you. 

AMERICAN I NJECTOR CO. 
331 Congress St., W., DetrOit, Mich. 

coOI �n�W$ f 
Everything you want to know about 
every Tool you can think of. Our 
new 1897 Tool CataloJ{ue is a veritable Tool Encyclopedia. A com
plete Tool List for Metal Workers 
and Mechanics of all kinds. Men-
��n ���s �!f?r

y��? s��r �rd �'c��� 
of this 71O-page bOO� wfth discount sheet. 

Montgomery & Co.  
M A K E R S  A N D  J O B B E R S  I N  F I N E TOOLS 

1 05 F U LTON S T R E ET, N EW Y O R K  C ITY. 

DORMAN'S 
VULCANIZERS 

a r e  u sed a l l  o v e r  the world .  
Exclusive Manufacturers of Steam Ma

cblnes for Rubber Stamps. We also make 
Dry Heat Vulcanizer�. Complete outfits 
from $10 to $1.000. .A II Stam p and Stencil 
Tools and Suppltes. Brass and Steel Dies 
�i� �l�lt��p

o�s:ri kt�d��S'E�r:�ft:h�� l� ,J�I��lt pr Send for Catalogues. 
'rHE J. F. W .  DORlll A N  CO. 

1 2 1  E. Fayette � t . ,  Ballin.ore, Md., U. S. A. 

Jlmerican thompson Improved Indicator. fI (Original Thompson I ndicator). 
This Indicator is adapted for hi h and 

. ' 
low pressure, and is especially a�aPted 
fnr high speeds. It has been adopted . by the U. S. Government, and has a 
world-WIde reputation. 

ar Send for Catalogue C. 
AMERICAN STEAM GAUGE CO • • 

34, 36 & 38 Chardon Street. 
BOSTON ,  MASS. 

8g:��J��1:.CX���i"'1�,. �' . . �: .�����'.'.' . . : ... .. ::: ... .. '.: �:� 
Confectionery holder, F. H. Roberts. . . . . . . . . . . . . . .  625 
Conveyer, S. C. Reynolds . . . . . . . . . . . . . . . . . . . . . . . . . . .  . 
Conveying apparatus. T. S. Miller. . . . . . . . .  . . . . . . . . .  4 
Corn husker, M. W. Bailey. . . . . . . . . . . . . . . . . . . . . . . . . . . ,752 
Corn husking machine. H. M. Dobbins . . . . . . . . . . . . .  5a1,484 
Corn popper, C. G. Lambert. . . . . . . . . . . . . . . . . . . . . . . . .. 5tIJ.698 
Corn Nopper, reversible, L. M. Moore . . . . . . . . . . . . . . . 580,699 
cOuJ'o�np'in��e Car coupling. Pipe coupling. 1.'hill 
Coupling pin, F. H. Zent . . . . . . . . . . . . . . . . . . . . . . . . . . . . 58),824 
Crate, fulding egg, N. Renner . . . . . . . . . . . . . . . . . . . . . . .  5&>,507 
Crate for transporting and housing bicycles, fold· 

illg, E. Vincent . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  �,514 
Creosote, valeric esters of, Wendt & Lehmann . . . . 58),630 
Crushing roll. C. L. Carman . . . . . . . . . . . . . . . . . . . . . . . . . . 580.(81 
Cuffs and collars, machine for smoothing edges 

of. F. Eo Fay . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 580.819 
Cultivator, �\ }J. Johnson . . . . . . . . . . . . . . . . . . . . . . . . . . . . 580.402 
g�Ul�:t� fiW����::::��feLfnag..':�����·.·.·,·,·.·.· .. :: �:�� 
Cultivator, lister, C. P. Welter . . . . . . . . . . . . . . . . . . . . . .  580,811 
Cultivator, tongueless, R. H. Avery . . . . . . . . . . . . . . . .  580,676 
Current generation and regulation, system of 

constant. T. H. Hicks . . . . . . . . . . . . . . . . . . . . . . . . . . . .  580.490 
Curtain fixture. G. M. F'rampton . . . . . . . . . . . . . . . . . . . .  580.599 
8�n:�� flS��uBe

re�d �utt���lel;uit· ciitter: · · · · · · · · · · �,499 
Cutting roots, vegetables, etc., machine for, J. J .  

Sherman . . . . . . . . . . . . . . . . . . . . . . . . .  � . . . . . . . . . . . . . . . . . 580,807 
Decorative films, machine for packaging, W. H .  

Coe . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  , . . . . . . . . . . . .  5tIJ,817 
Decorticating fibrous plants, machine for, Bur4 

rows & RadclllIe . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  580.635 
El:K�e!.n!r,���M��c·K·ee: : : : : : : : : : : : : : : : : : : : : : : : : : : �:� 
Disintegrating or treating flbrous material, etc. , 

imm.ersing apparatus for, Burrows & Rad� 
clylIe . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  .. 

Display cabinet. G. D. Cohn . . . . . . . . . . . . . . . . . . . . . . . .  .. 
Display rack, E. E. Duft'ee . . . . . . . . . . . . . . . . . . . . . . . . . . . . 
Display stand. J. W. Thew . . . . . . . . . . . . . . . . . . . . . . . . . .  . 
Door hanger, swiveling, C. F. Agard . . . . . . . . . . . . . . . . 580,500 
Door operating device. A. '1'. Canfield . . . . . . . . . . . . . .  5tIJ.370 
Dowel machine, E. B. Hayes . . . . . . . . . . . . . . . . . . . . . . . .  580,489 
Draw bench. P. E. Preschlin . . . . . . . . . . . . . . . . . . . . . . . .  580,715 
Drill. See Rock drill. Self ·oiling drill. 
Drinking tube. G. L. A. Martin . . . . . . . . . . . . . . . . . . . . . .  580.527 
�f:crr��e�u:ie���t�eaii8 · for cont'roiiiiig: ·il. 'Elii� 5&),

8
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cotto . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  580.663 
Electric switch. T. H. Brady. . . .  . .  . . . . . . . . . . . . . . . . . . 580.678 
�l���g�e;g�i�r::'le�::,t;.ey�: �n�g��.�i.���: ::: �::� 
Elevator. See Water elevator. 
Elevator, H. P. Dennis . . . . . . . . . . . . . . . . . . .  � . . . . . . . . . . . 580,777 
Embossing press, Packer & Swift . . . . . . . . . . . . . . . . . . . 580,831 
En��1or �;;:in!�P�o:l;�e:�e��ne�a

aWr�r��: 
gine. 

Envelope. 1. A. Centervall . . . . . . . . . . . . . . . . . . . . . . . . . . . 5tIJ.371 
�nvelope machine, E. Ermold . . . . . . . . . . . . . . . . . . . . . .  580.641 
Ether, catechol, F. H. Hahle . . . . . . . . . . . . . . . . . . . . . . . . 580,575 
�xcavating, anchor for submarine, G. W. Clay-

ton . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. 5tIJ.4S2 
Excavating machine, Potter & Hawekotte . . . . . . . .  580,505 
����cii�l��' d!;v�e,KJ�1i: Nickerson: : : : :  : : : :  : :  :: : : : :  �::� ExerCising device, M. J. Sullivan . . . . . . . . . . . . . . . . . . .. 580,740 
Explosive engine. Ellis & Steward . . . . . . . . . . . . . . . . . .  5tIJ.387 
Extension table, C. L. Bradford . . . . . . . . .. . . . . . . . . . . . . �.M3 
Extension table. C. W. Munz . . . . . . . . . . . . . . . . . . . . . . . .  680,417 
Extractor. See Stopper extract.or. 
Eyeglass nose piece, J. L. Borsch . . . . . . . . . . . . . . . ; . . .  580,365 
}1-'astening device, Bowman & Rosenberger . . . . . . . .  58),593 
Fastenings, etc., machiRe for setting metallic, H .  

S. Crombie . . . . . . . . . . . . . . . . . . . .  ; . . . . . . . . . . . . . . . . . . . 5tIJ.638 
Faucet and valve. F. H. ]'owler . . . . . . . . . . . . . . . . . . . . .  tal,5i4 
Feed water for steam bOilers, system of purify-

ing, A. A. MOIItazeau. . .  . . . . . . . . . . . . . . . . . .  . .  . .  . . .. 1 
Fence. W. C. Gholson . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  . .  
Fence. T. A. Phelps . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  . 
Fence post. W. H. H. West. . . . . .  . . . . . . . . .  . . . . . . . . . . .  , 
Fence. wire, Muller & Long . . . . . . . . . . . . . . . . . . . . . . . . . . 580,502 
Fibers, apparatus for cleaning textile, L. Drach . .  580,681 
}1--"ile, card, H. C. yeiser . . . . . . ... . . . . . . . . . . . . . . . . . . . . . . . 500,632 
Filter press. B. E. Sperry. . . . . . . . . . . . . . . . . . . . . . . . . . . . 431 
Firearm, breakdown, C. E. Whilden . . . . . . . . . . . . . . .  . 
Fire escape, J. J. Markel. . . . . . . . . . . . . . . . . . . . . . . . . . . . . 
Fire escape and detachable hook, P. J. GateR . . . .  .. 
t���� rr���'�!����'d�B�jPr:::�;;.·.·.·.·.·.·.·.·.·.·.·.·:.·.· ...... :: 580, 
Floors. temporary support for c o n c r e t e, J . 

.... Schenck . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 580,729 
Flour, process of and apparatus for manufactur-

ing. C. O. Wright . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. 580,884 
Flowers for transportation, device for packing 

and supporting cut, P. M. Pierson . . . . . . . ... . . . . .  580,424 
Fluid pressure generator, D. D.tEsson . . . , . . . . . . . . .  . 
lfood, fermented milk, AI. L. Arakelian . . . . . . . . . . . •  
Fruit cutter, M. B .  Totten . . . . . . . . . . . . . . . . . . . . . . . . . .  . 
Fuel, manufacturing, F. Batter . . . . . . . . . . . . . . . . . . . .  . 
Furnace. See Smelting furnace. Smoke consum-

ing furnace. 
Furnace for burning hydrocarbons. C. H. Bachy .. 580,300 
li'urnaces, fire bridge for boiler, J. Reagan . . . . . . . . . 580,506 
Gage. See Saw tooth gage. Water gage. 
Galvanic battery. R. W. Gordon . . . . . . .  : . . . . . . . . . . . .  580.523 
Game counter, J. H. Wilson . . . . . . . . . . . . . . . . . . . . . . . . . 580,656 
Garment supporting clasp, J. F. Atwood . . . . . . . . . .. 580,518 
Gas

b���ii����:c�C�s����i��. ��. �����.� ��� . ��.�: 580,689 
Gas engine, H. C. Baker . . . . . . . . . . . .  , . . . .  . . . . . . . .  . . . . .  580,", 
Gas generating apparatus, acetylene, E. C. Nap-

heys . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 
Gas generator, acetylene, D. J. Reynolds . . . . . . . .  . 
Gate, E. Robertson . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . • 
Gate opener, U. D. Keagle . . . . . . . .  , . . . . . . . . . . . . . . . . . .  
Generator. See Fluid pressure generator. Gas 

generator. 
Glass &rticles, furnace for pOlishing, H. H. Pitt . .  500,504 
Glass &rticles, manufacture of hollow, J. Proeger 580,716 
g��:i �Sl�l����;��'tg�r;��\*{;tto�s,����e:e·ry (ji; 580,769 

Gopner & Diehl. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. 580,663 
Grain binders, etc., knotter mechanism for, 1. 1,  

Measures . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  580,458 
Grain drills, fertilizer distributer attachment for, 

H. C. Ham . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 580.644 
Grave filler. W. T. Allen. Jr . . . . . . . . . . . . . . . . . . . . . . . . .. 580,358 
rr�frpTn���z�Wb�;'�: .  �������:.�

.
::: .

. : .....
. :: ...

.... .. .. .. : �:�r 
Hammer, power, H. Vigneault . . . . . . . . . . . , . . . . . . . . . . .  580,629 
Hammocks, machine for making, I. Basulto . . . . . .  5&),-756 
Hanger. See Door hanger. 
Harrow. W. Strait. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  580.433 
Harrow and CUltivator, combined, J. H. Brown . . . 580,835 
Harrow, disk, M. W. Kouns . . . . . . . . . . . . . . . . . . . . . . . . .  fal,«S 
Harvesting machine, corn, E. lj'owler . . . . . . . . . . . , . .  580,388 
Hat brim stiffening machine, L. R. Heim . . . . . . . . .  580,396 
�:� ���;�r.��·a�p�r:t��.

a.f.h:'j·:w:Rowiey::::::: :  �:� 
Hay loader. Nichols & Skeels . . . . . . . . . . . . . . . . . . . . . . .. 580,705 
�r::����,��eii���a!aIt·. ��.������ 
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...... .. :: �:rJ 

Hinge. H. J. Rux . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  580.426 
Hinge. �'. J. Williams . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  580.441 
Hinge, spring. P. Chandler . . . . . . . . . . . . . . . . . . . . . . . . . .  580,373 
Hoist, electric, J. A. J ... ounsbury . . . . . . . . . . . . . . . . . . . .  580,457 
Hook. See Check hook. 
Hose bridge, E. Naumann . . . . . . . . . . . . . . . . . . . . . . . . . . .  5&1,703 
Hose reel, G. H. Williams . . . . . . . . . . . . . . . . . . . . . . . . . . .. 580,823 
Hot water circulating heater, S. 1.'aplin . . . . . . . . . . . .  580,435 
Indicator. See Cash indicator. Speed Indicator. 
Inhaler. W. Scbeerer . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . ... 580.5i1 
}��:fJo�o�, �r:j�gi�� lnliiiited' wooden: 0: 'Rue': 580,762 

ger. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  . . . . .  580,8(X) 
Insulating electric conductor8, A. J. Robertson . . .  580,584 
Insulator and iJlsulatin� conduit or tubing for 

electrical purposes, }4 .  G. Treharne . . . . . . . . . . . . . 580,628 
Iron. See Solderinll iron. 
Iron or steel, manufacturing, Sattmann & Hom-

atsch. . . . . . . . . . . . . . . . .  . . . .  . . . . . . . . . . . . . . . .  . . . .  . . . . . .  5tIJ,427 
Jack. See Lifting jack. Sole leveling machine 

jack. 
Joists. machine for crowning floor, J .  Friedrichs .  �,485 
Knitting machine, round, C. E. Wakeman . . . . . . . . • 580,8i3 
Kn��\��, f�.h��erfe��h. ���.���� . ��.�������: .�i.r:. �,825 
t:��!��;;���t���� ���io�������'at'li : : : : : : : : : :  �:§� 
I .... adder. extension step, H. J. HeckeL . . . . . . . . . . . . . . 580,690 
Lamp. W. H. Nankervis . . . . . . . . . . . . . . . . . . . . . . . . . . . .  .. 
Lamp, electric arc, A. C .. Seibold. . . . .  . . . . . . . • • • • • • •• 34 Lamp. !,as. 'l'homas & Still. . . . . . . . . . . . . .  . . . . . . . . . . . .. 10 
Lamp hghtinll device. C. F. Bergmann. . . . . . . . . . . .  57 I ... antern, Brown & �'owler . . . . . . . . . . . . . . . . . . . . . . . . . . . . 
I,atbe tool. H. W. White . . . . . . . . . . . . . . . . . . . . . . . . . . . .  . 
Laundry case, '1\ Paterson . . . . . . . . . . . . . . . . . . . . . . . . . .  . 
Letter box. C. }4"'. }1-,usting . . . . . . . . . . . . . . . . . . . . . . . . . .  . .  IJeveling machine, B .  B .  D e  Nure . . . . . . . . . . . . . . . . • •• 580,778 
tl��r.g �'!,"ek

S!�r� 1�'ll"{iS . . . . . . . . . . . . . . . . . . . . . . . . . • •  580,548 
Liquid drawing apparatus. J. Wagner . . . . . . . . . . . .. . 580.437 
t:���::����i�fc?,e!b'i.�r�·t:· i�;o�:Odiicing:w: 580,002 G. Rochesler . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 580.509 Lock. See Alarm lock. Time lock. 
Locking d e  v i c  e, electromagnetiC, E. J. M. 
Loc�'i:g;;.�e

e� ·eieciric: -W:.s: 'Eiii(iti.: : : : : : : : : :  : : : : : ::: �:� Loom, T. Mooney . . . . . . . • • • • • • • • • . . . . . . . . . . . • • • • • • • • •• 580,622 Lubricator, Millochau & Bernaud . . . . . . . . . . . . . . . . . .  �,528 
(Continued on page S70) 

MECHANICAL Ig Machinists, 
... DRA WING �"lO!:-=-='�:I Pattern Makers. Car-

Architectural Draw- penters, Steam Engi. 
ing ; Electricity ; Me- neers, Draughtsmen, 
chanIcs; Architecture; Steam Fitters, Eleo--
Plumbing , Mining; trical Workers, Civil 
Civil Engineering ill Engineers, Plumbers. 
all Branches; Steam M in e r s. R(/'erenl'.elJ 
Engineering (Loco., Everywhere. li'ree Cir-Stat·y. and Marine). cular. Stale Subjecl 

The Inten.atl.D" you will'" to Study. 
CorrelpoDdenCle Sehoola B 942, Seranton, P .. 

BATES ROCK & 
ORE BREAKER, 
Steam Ore Stamp, 
Mining Machinery, 
50 years experience as huilders. 

GATES IRON WORKS. 
Dept. C, 660 Elmon Aue., Chicago. 

TH E I M PROVE D lAS E N G I N E .  
Two cylinders in one casting. 

Occ
?c

ies less space and weifhs 
��e?r

C
i�� �����J�Ce��:e�n:o�� 

er is required. Either sta� 
tionary or marine. No flre. 
Nil hellt. No smoke. No li
censed engineer required. 

ar Send for catalogue. 

SI NTZ GAS ENGINE CO . .  

This be
l�';..::

ln
*,.;s��ih�

r Horse 
\VEU ,..'I'Elt � actual horse power 

GAS E NGINE 
for !I': 1 " fl.  less 10% discount for cash. 
�f

u
t�s�':.:�;:iIc.'I�'''a''<I��J'I�. o�

u
lM 

therefore we can make theBHrice. Box-

�a��
r
f�NJ'.:'i,�tG:s'i:���. 9 pounds. 

pr Write for Special Catalogue. 

WEBSTER M 'F 'G  CO . ,  
11114 West llith Street, CHICAGO. 

POWER 1 POWER 1 POWER ! 
Fifty per cent. increase at no additional expense. 

VICTaR VAPOR EIBIIE  •• 
LOCAL AGENTS WANTE D .  

Sleam and Vapor Launches .' Row and Sail Boats. Send for catalogue. Specify one wanted. . 
THOS. UNE .to DO, · . 

64-66 'Vabash av. , Chicago. , .. 

All right ; vou need CHEAP 
Power. One Cent per Horse 
���� Si�o¥t�� F1��f!!��J:i 
:��� .:wfl:.tfJ'lny in Pow-

pr Sema for Catalogue. 
WE il ER  GAS & GA SOI,IN E ENGINE C O .  

tOO Southwest Boulevard, Kansas City, Mo. 

FOR ELECTRIC LIGHTING. 
Special low prices to boom 

business. 
19 IIlfht 13 cop· U8 v?It dy'!!'mo t�·� 
Other sizes, up to 75 l1gbts. 10 c. p. 
High grade machines. Sattsfnction 
gnaranteed. Electric motors � 10 
7 h. p. any voltage. Stor:lj.e bat-
�Bg� Wu..���sl:': C�?!g�rm: 

6AS OR UAPOR ENGINES 
Ya and %" H. P., 

For Row Boats or  Stationary Work, 
No Fire. Absolutely Safe. 
High Grade and Low Prices. 

% H. P. Pumping Outfits. 
All sizes Stationary up to 25 b. p. ar Send stamps for IUscripttve 

matter amd prices. 
PIERCE ENG INE  CO • • 1 7  N. 1 7th St • • RACINE,  WIS. 

CROOKES TUBES AND ROENTGEN'S 
Photography,-'l'he new photollraphy as performed by 
the use of Crookes tu bes as a source of excitation. Al l  
about Crookes tubes. SCIENTlFIC AMERICAN SUPPLE
M ENT, No ••  1 � I .  1 89. �38. 243. !l44. " 9\t. 7 !1 a .  
! l O a .  9 S 0 .  1 f l a i l .  I fla4,  101i:i. 10ati, l Oa", also 
SCIENTIFIC AM EHICA N. Nos. 7, �, 1 0  and 1 4. vol. 74. 'l'hese profusely i J iustrated S U PPLEM1!!N'rS contain a 
most exhauetive Herit's of articles on Crookes tubes and 
t�e 

f���e; iIJ1;�t� C������I,
e��:�h t:c��;e!,���:ili�:n�':�� fu l ly the experimeuts which 80 excited the world ,  and 

which are now H./ICain exciting attention in connect ion 
with Roentgen 's photo,="ru.phy. Price 10 cents each 
'1'0 be had at this office and from all newsdealers. 

.. ..... .J--., ItBJLLJJ5 MACHlttER� 
_�U'ACJ.1'li1fED'IS�· 

t«ILLIAMS' "BROTHERS'., 
. ITHACA. N.V. 

.... r ... . .,..'" OR ON SfLLS, FOR 
01' SHALLOW WnL5, WITH 

STEAM OR HORSE POWER 
_I _ _  :::":�:..: .. ":.OR U E  

© 1897 SCIENTIFIC AMERICAN, INC.
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M OSS B E R C R O LLE R B E A R I N O S  
S ' 40 t 800l of Friction in all Bearings 

a vlng 0 ,0 with heavy stram. T ota! 
,... Sood addrfl88 for Book. absence of heating. 

MOSSBERG & GRANVILLE MFG.  CO. ,  Prov idence,  R . I . ,  U .  S. A. 
ROLLING, STAMPING, PUNCHING, AND WIRE DRAWING MACHINERY. 

A N EW A UTOMATIC M ACH I N E  FOR M AKING 

o RO�������t. T B LA K E  & JOHNSON,  
P. o. Box 7, Waterbu ry, Coun., U .  S .  A . 

SPECIAL WIRE MACHINERY 
DESIGNED AND Bun. T. 

(Mr. J. N. DENNIS In charge of tbls department.) 

Patterns designed for difficult Castings of Steel 
and Malleable Iron a Specialty. 

AMERICAN WIRE GOODS CO., - LOWELL, MASS. 

The Van • • 
Universal 

Norman 
Bench Lathe. 

E L ECT RO M O T O R. S I M PL E .  H O W  '1'0 
mBl<.e. By G .  M .  Hopkins.-Descrlptlon of a small electro 
motor devifl'ef'.l and Ct)Dstructeq Wltn a view to assisting 
amateurs to make a motor wnicb mhlht be driven w ,tn 
advanTage by a currpnt derived from a. )attery, and 
wnictl w(luld have suttlc1en� power to operate a foot 
lathe or a.ny machmp requirina- not over one man nower. 
\\ ith 11 dgure. Contained In �CIKNTIFI(, AM .1<((' AN 
;WPPL>",H.NT. No. U4 1 .  " ,ice 10 cents. To be bad at 
this o!llce and from all r."wsdealers. 

A�� STE E L  Btlt .. PUlltV �;:!!!!!!!1IiiIt 

TRANSlTS AND LEVELING I NSTRUMENTS. 
ru.CfT�� ELECTRIC LEVELS 

Sizes, 2 and 3 Inches. PrIces, 26 and 00 cents. 
For Book 00 ! C. F. RIC HA R D I'l O N  &: SON, 
the Level. 5 P. o. Box m, Athol, Mass., U. S. A. 

" QU E E N " ARCHIT E CT LEVE L '150 
Improved Transits & Levels 
Gmdnated entirely on onr 
�fafe

a�:�I":t 
eM�n;:o�ld't. 

Fair. All kinds of Engineer
ing, Surveying and Drafting 
histrument. and Materials. 
:1.1f.;d

l
¥ru:!

r
��� :r�l�

g
� 

is mentioned. 
QUEEN &: CO., Inc., 1.01 1  Cbestnut St., 

Philade lphia. 

THE CARBIDES AND ACETYLENE 
Commercially Considered.-By T. L. Willson and J. J. 
Suckert, Ph.D. A consideration of the carbides and 
acetylene from a commercial point of view, preceded by 
a brief history of these compound�, the methods of 
their formation . and their chemical and physical prop
erties. W tth ]0 i II ustration�. Contained in SCIENTIFIC 
AMERICAN SUPPLEMENT, Nos. 1 0 1 1i  and 1 0 1 6. Price 
10 eents each. To be bad at this office Rnd from all 
newsdealers. 

THE BILLINGS HAND VISE 
The Best Vise for Linemen. 

Drop Forged from Bar Steel. 
Interchangeable Parts. Parallel Jaws. 

Hardened by Special Process. 
... Sood for Olrcu/,ar H. V. 

THE BILLINGS & SPENCER CO. 
Drawer 3, Hartford, Conn. 

On receipt of ten cents in stamps (practically 26� of re
tail price) we will send you one of onr 

�-I NCH A U C E R  B ITS 
�_iiiiiii_tl!l!!" 

A fine cnttlng tool, perfect clearance, especially good 
In hard wood and for end boring. 

IF Send for Cit'cn lars " S A . "  Free. 

T H E  FO R D  BIT CO. , HOLYOKE, M ASS. 

Q Send for description of onr new 

nO. 4 foot Wbttl 
Useful to the Bicycle Repairer. 

w .  W. O L IV E R .  . - - _ 1 480 Niagara Street, Buffalo. N. Y .  

CAUSE OF LUMINOSITY IN THE 
Flames of the HydroearboD Gases.-By Prot. Vivian B. 
�J:��rs to

n
st�:

o
�t

t 
t':tS:����n����bo�bt 

a
3;�g:r�g� 

lIames ls due to the localization of the heat 01 formation 
of acety1ene in the carbon and hydrogen produced by its 
decomposition, and t.he cau�e of such localization. Con
tained in SCIF.NTIFIC AMERICAN SUPPLEMENT. Nos. 
l I' l �  nnd 1 013 .  Price 10 cent. each. To be had at 
this office and from all newsdealers. 

(bt mnwauktt Wattr €Itoator 
(OR H Y DRAULIC MOTOR) •• 

Por Raising Cistern Water and 
Increasing City Water Pressure 
for High Buildings. 

NO TAN KS R EQ U I R£ D .  IT Sood for Gircular. 
THE ERWIN HYDRAU LIC MACH'Y CO._ 

' . 
68 Loan & Trust Bldg ., Mi lwau!ree,Wls. 

HOUTS AUTOMATIC TELEPHONE SWITCH ES 
Some of Its advantages : 1st. It Is strictly 

��g'r:�I�'ma�uJ� s�lfc�g��ld.
d
O�. 'b'i,� 

nection between Bubscriber8 is direct and 
Instantaneous. 4th. No central office ope-
�r;;;�.

to ���. �!rlo� i���
rr
:rfi����ri�tSe

a
ci 

service at all hours of day or night. pr- This appliance Is sold outrigbt or 
leased, at option of customer, and fully 
g
'P!�:��' for illustrateti circu1ar S. A. to 

Houts A U l Omatic 'l'el ephone Switch 
Co., Parker, So. Dakota, V. S. A. 

BUy T E L E P H O N E S  
That Are Good--Not " Che�p Things" 

The difference In cost is IIttie. We guarantee our appa
ratus and guarantee our customers against 108S by patent 
suits. Onr guarantee and Instruments are Both Good 

WESTERN TELEPHONE CONSTRUCTION CO. 
2 6 0·264 South C l inton Street, Chicago 

Largest Manufacturer. of Te!ep1ume8 
exclmit'ely in the Unitea States. 

so YEAR .. EXPERIENCE. 

PATENTS 
TRADE MARKS, 

DE8IC NS. 
COPYRICHT8 &.c. 

Anyone sending a sketch and deScription may 
quickly ascertain, free, whether an invention is 
probably patentable. Communications strictly 
confidential. Oldest �ency for securing patents 
In America. We have a Washington office. 

Patents taken through Munn & Co receive 
special notice In the 

SOIENTIFIC AMERIOAN, 
beantlfullt Illustrated, largest circulation ot 
;�&o

s
�i
i
����lg�

n
�p-:�t��� =:���� BOOK ON PATENTS sent free Addr988 

M U N N  &. CO. 361 BroadwaY, New '.fork. 
SCREW - CUTT ING DIE HEADS •ELP_OPENING and ADJUSTABLE. 

The b('st die head on the market. Some ad
vantaJres over U others," viz. : They are 

• " " r��::
r
i�

t
�
o
��: ���:o�O��8:0:g�'d

e �� • chips, are afways reliable. and the prlce� 
are right. pr Sena for aescriptive circu
lar ., S. A." Our die heads are furnished • In sizes suitable for cntting threads from 

No. 17 wire gange to 6 Inches diameter inclusive. 
CEOMETRIC DRILL CO" N EW HAVEN,  CT. 

"EUROPEAN" A.GENTS : � W����2'�i�:=;:=d. 
R evol ution i n  E ngrav i n g. 
Hand engravers are hackward as MS. writers were be

fore CaJ<ton's time. They redeSign each letter every 
time they cut it. We saw this ten years ago and fol
lowed It up. From snltable designs once made onr 
latest patent 

cuts lettering and designs, raised or sunk, on any material 
that can be cut. Better work and quicker at a tenth the 
cost of hand work. All sorts of people nse them. Brass 
and general engravers, seal stamp and type makers, in
strument makers, engineers, railways, Ji(overnment 
works and arsenals. Send for an Illustrated Booklet tu 
Taylor, Taylor & Hobson, Slate Street Works, Leices
ter, England. lIT U. S. patents for license or sale. 

Engine and Itelm Con· 
. trolled from Bow. 

Latest Improved and only 12 
to 1 Motor now ready for tbe 
market. 18 to 40 ft. J,aunches, 
2, 3, 5 and 7 horse power. No 
Licensed Engineer or Pilot 
required. Speed ana Safety 
Guaranteed. No Dangerous 
Naphtha or Gasol/m,e 3l8ed. 
MARINE VAPOR ENGINE CO. 

J ersey C ity, N. J. 

Boats, Skiffs, Canoes, Launches 

, 
.",. 1'IIgh IZrade Sporting, 

AthletiC, GymnastiC, and I ! I Boat i n g  Supplies. My ;2 'hi , " I ���
c
;:nt.�����'fh� �rh!� 

reliable deo.lers. pr Gatalnyue on appltcatAAYn. 
SECOND-HAND LAUNCHES ALWAYS ON HAND. WIll. WOOD, I ii  West 1 ;l5th I"t., New York. 

KRAFTUBERTRAGUNGSWERKE RHEI NFELDEN Society for the Utilization o f  the Water 
• Power of tbe Rhine N /Bale, Switzerland. 

1 6,""00 H. P. N n w  A VA I I ,A BLE, TO HE INC ItEA I'l I.;n TO : 1 0 , 0 1 1 0  H .  P. 
The Company Is In a position to let electriC energy at exceptlonallv cheap rstes and on the most favorable 

terms. They also offer to applicants wishlnl' to establish themselves near the works, s,Jjtable land on either the 
German (Badl.h) or the Swiss side of the Rhine, In the vicinity of Important railway lines. Cheap labor. For lurtll« Vl!ormaUon pIeaoe addr .... The MauaKer. Kraftubertragu ngswerke, Rhelntelden, Switzerland. 

Malt drying apparatus, W. H. Prinz . . . . . . . . . . . . . . .  580,6'12 
Mantles, means for transporting Welsbacb or 
Ma�

t
::rriie�.

t
��Bpayton: : : : : : : : : : : : : : : : : : : : : : : : : : : :  �:� 

Metal. manufacturing manganiferous, Cabot & 
Met�eU����·iacturiIi.g· ·ruaiiganiferou8: · ·Cabot"·J;. lXll,

7
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Vaughen . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  tiSO,766 
Meter. See Wattmeter. 
Microscope, }'. W. Gardam . . . . • • • • • . • • • • • • • • . • • • • . • •  580,522 
Miil. See Windmill. 
Motor engine, �'. G. & �'. H. Bates . . . . . . . . . . . . . . . . . . 580,445 
Musical 'instrument damper, mechanical, M. O. 
Mu�����i;t���ei;i dampe�: 'meciianicai; j', 'Ri'edi �:m 
Nail raceway. E. Woodward • . . . . • • • . . . . . . . . . . . . . . . . .  580,589 A W. l'iB E I �:�

i
Ii�g

or
�;��\�:8:n:���::i:� �o���f���� ' 0; 580,556 

c�eaning, E. Schweinelleisch . . . . . . . . . . . . . . . . . . . .  580,733 lB .  _ _ 
���

k
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Nut lock, H. Dodson .. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  580,332 LEA.D PENCILS, COLORWD PENClLS, !:!LATE 
��;To�

a
�o��J':t�:'!: ile::ol������.�: :  : : : :  : :  : :  : : : : : : :  �:� �::�� ��K�R�����i'!�!J::·I�T:i��::'l� g��D Oils, relining and purifying hydrocarbon, M. GOLD, STA1.'ION"ERS' RUBBER GOODS, ltULl!lRS, Schiller . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  580,652 COLORS AND ARTISTS' MATERIALS. 

8��'i,� �����rB,1:.t.t:w!y���.���.� : : : : : : : : : : : : :  �:� 78 Reade Street , New York, N. Y. �:S��go�':,�i, 1: �: It;,''s��.��::�: ·. : : : ·. : : : : : : : ·. : : : : : : : :  �:ttI rUan ufactory Establisbed 1 76 1 .  
�::��'c!n��';���ar�YiiSki : : : : : : : : : : : : : : : : : : : : : : : : :  �:m D I XO N '8 Write the Smootl. est and Paper holder, J. Scholz . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  580,731 LR!ilt the I�on �e8t. Pattern for drafting trousers, adjustable, J. L. American Graphite Mention SCIENTIFIC AMERICAN 
ped�r�ecIi·ani;.;;,·, W': iCsiiarpu"ck: : : : : : : : : : : : : : : :  �:�� P E N  C I L 8 ���e�gu�1e �C!
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������'f,::l:r�\',',�r�n�·a�'irs�:di·Ug·:ii:'C:Moor,; �:�� 1 0 5 .  DIXON CRUCIBLE CO., JERSEY CITY, N. J .  Petroleum engine, D .  Best . . . . . . . . . . . . . . . . . . . . . . . . . .  580,446 
Phonograph or talking machine, E. H. Amet . . . . . .  580,591 
Photographic shutter, F. A. Brownell . . . . . . . . . . . . . .  580.595 
Piling bars. mechanism for, S. V. Huber . . . . . . . . .  580,001 

�t�·gu
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i
Mef��: . .  ��.

i
�. ���' . . . . . . . . . . . . . . . . . .  5EMJ,578 

���: �g��li�:¥g:����r�ss!�y!\j.· co�'duiis: ' A: E: 5EMJ,760 

'l'holniIle . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  580,607 
Pipe wrench, O. B. Hall . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  580,685 
Planter and cultivator, J. W. Kesler . . . . . . . . . . . . . . .  580,526 
Pneumatic washer, Ii'. S. Blackmarr . . . . . . . . . . . . . . . .  580,758 
Post. See }i�ence post. 
��:s:�;��fo���

e
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, 
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PreKS. See Embossing press. Filter press. 
Printer. check, S. Schwarzschild . . . . . . . . . . . . . . . . . . . .  580,470 
Printiers' leads and metalliC rules, machine for 

cutting, F. A. Burnham . . . . . . . . . . . . . . . . . . . . . . . . . .  580.658 
Printing machine, W. Scott . . . . . . . . . . . . . . . . . . . . . . . . .  580,559 

��g�:��H:: :;:o���rcing: 'j:ii: 'Carpenter: : : : : : : :  �:� 
Propelling and steering apparatus, vessel, J. S. 

Worcester . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  580,566 
Puller. See Stopper puller. Stump puller. 
Pulp and ore sampler. }i�. W. Rossber� . . . . . . . . . . . . .  580,803 
Pump, E. G. Harris . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  580,687 
Pump. air lift, 'I'. H. Apgar . . . . . . . . . . . . . . . . . . . . . . . . . . 5EMJ,540 
Pump, double cylinder, J. Worthington . . . . . . . . . . .  580,479 

��:re �l��;�W.
a
��'B�ti!Y::':��.��: : : : : : : : : : : : : � : : : :  �:� 
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i
�� 5EMJ,700 

Rack. See Display rack. Revolving rack. 
Radiator, Crane & Kilg-ore . . . . . . . . . . . . . . . . . . . . . . . . . . .  580,572 
Rail, guard, J .  L. Brady . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  580.594 
Railway spiking fork, J. Q. Myers . . . . . . . . . . . . . . . . . . 580,418 
Rai�ie�;1�;�:

'
�:¥>������.�

·
.��.�����

i
.��.���,� 580.381 

Railway switch, D. O. Brunner . . . . . . . . . . . . . . . . . . . . . . 5EMJ,677 
Railway switCh'a E. D. Snow . . . . . . . . . . . . . . . . . . . . . . . . .  580,733 

�:
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�:!
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nd . . . . . . . . . . . . . . . . . . . . . . . • . . . . . .  580,667 

Refrigerator, T. yarbrough . . . . . . . . . . . . . . . . . . . . . . . . .  580,748 
Refrigerator car, Denegre & Elmer . . . . . . . . . . . . . . . .  500,546 
Register. See Cash register. 
Register, G. P. WadleIgh . . . . . . . . . . . . . . . . . . . . . . . . . . . .  580,476 
Registry rolls, protecting, C. A. Schindler, Jr . . . . .  580,730 
Rein guard, A. E. Roberts . . . . . . . . . . . . . . . . . . . . . . . . . .  . 
Revolving rack, J. L. Stump . . . . . . . . . . . . . . . . . . . . . . .  . 
Ring hardening machine. B. E. Lovell . . . . . . . . . . . .  . 
Riveting apparatus], electric. E. Thomson. . . . . .  . .  . , 
Rivetin� machine, �. S. Caskey . . . . . . . . . . . . . . . . . . . . .  580,771 

�g�� gC:!h��cg�;,
e
W.· Graver: : : : : : : : : : :  :�'.��� .�� �:� 

Roof lIange, H. C. Weeden . . . . . . . . . . . . . . . . . . . . . . . . . . �,515 
Rope climber or combination tire escape. etc .• E. 

N. Money . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 580,794 

�:�g��i�l��
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Saw set, gage, and jointer, combined, S. A. & D. 
H. Richardson . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  580,508 

��:bt';,��� ���'iiir�.;'�
e
���s: : : : : : : : : : : : : : : : : : : : :  �:� 

Scale, computing, E. Grover . . . . . . . . . . . . . . .  , . . . . . . . .  5EMJ,6U 
Scale or other calculating machine, computing, 

�'. L. �'uller . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  580,783 
Screen, R. H. Stubbs . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  580,627 
Seal, �'. W. Brooks . . . . . . . . . . . . . . . . .  ; . . . . . . . . . . . . . . . . . . 580,763 
Sealing' newspapers, etc . •  machine for, H. '1\ 

Sundstrom . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  5EMJ,473 

��rl�h\�:�r�l�
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J: li;,:;s�"eYJ.��:::::::: :586,398: �:� 

Sewage treating apparatus, G. D. Mitchell . . . . . . . .  580,793 
Sewer gas trap, H. McEvoy . . . . . . . . . . . . . . . . . . . . . . . . .  5&),700 
Sewing machlne. E. B. Allen . . . . . . . . . . . . . . . . . . . . . . . .  580.355 

�::l�� ::��l�:'f�� !�����!i
n
e�t·.· ii: w: Bush'.:'. '.: �:+� 

�T ELES C O P E � , c o -

• C A T A L O G U E  
W. & D .  M O  G E Y. _ .  B A Y O N N E  C I T Y N -')  

ACETYLENE GAS AND CARBIDE OF 
Calcium.-Al l  about the new llIumlnaDt. i ts qu:l 1 i t i es. 
chemistry. pressure of liquefaction, its probable future. 
experiments performed wit.h it. A most vH.lu�ble serips 
of art iCles, givin� 1D complete form the )Jartlculars of 
this �ubject. A pparatus for makinJr the �as. Contained 
In SCIENTIFIC' AMERICAN SUPPLEMENT, Nos. 998. 
1 0 04. 1 007, 1 0 1 �. 101 �  1 01 �  101� 1 0�� 1 03;) and 1 03�, 'l'be most recent apparatus of sim
ple and more elaborate type described and lllust.rH.ted 
in speCial acety lene Supplement No. 1 O� ,.. . PrlCe 10 
cents each. To be bad at this office and from all news
dealers. 

--� 
Subscribers to the SCIENTIFIC AMERICAN and SCIEN

TIFIC AMERICAN SUPPLEMENT, who wish to preserve 
their papers for binding, may obtain the Koch Patent 
File at the office of this paper. Heavy board sides, In
scription " Scientific American " and U Scientiflc Ameri
can Supplement " In gilt. PrIce $1.50, by mall, or $1.26 
at this office. Address 

M U N N  & CO. , 361 BROADWAY, N EW YORK 
Headquarters for 

D U M P I N C  HORSE CAIITI. 
Wide and narrow tires. 

Low rates of frelgbt from 
our works-'l'atamy, Pa.
to all points. 

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

Jld·,n,· t- Plat·,no a Simple, artistic, per-
\. = manent. economIcal, 

and absolutely pure 
platinum photo-printing process, without developing 
tonln;!, or mounting. IT Booklet Free. 
ACTlN IC·PLATINO CO., P. O. Box No. 5 8 .  Detroit. Mich. 

SO S I M P L E A C H I L D  CAN USE T H E M  
S U N A R T  Se

WiI
n
twa����.

i
.�� . . .  ��.

i
����� • •  ����.���.���: • •  �' . .  �: 580,695 MA GAZINE C A M ERA. 

�::1�1 ::gCl:t:, �gb
l
:�(f. /,�t.:g����� .. �'. �'. �:�� �:�� Folding Cameras. 

Sewing machine shuttle, E. B. Allen . . . . . • . . . . . . . . .  580,356 �1�
I
:f&!' 

r
"§'.f!� 1'¥J'n'tg�, 

f
��� Sewing machine tension device, E. B. Allen . . . . . . .  5EMJ,675 .,., ., t.>72 

Shade protecting casing, C. F. Kraemer . . . . . . . . . . . .  580,697 
l%,:-ctSU:!d�' cent stamp for Sha

��ti�� ��!'J�INtin�:�.
i
�.� . ��.� . �.r.���.���� . .  ��.� 580,692 Dlustrated Catalogue. 

��:¥��f;:::�fs'fi;t�\.'."1t�����;,:.-: .�'������������.:. �:� SU NART PHOTO CO.  
Sharpener, portable and adjustable disk, J. Dur- 580 385 Ii A qu educt Street, ROC H ESTER, N . Y .  
she�1�,;!ft;'iile: conv.;riij,i"·,· if iIait';;;'aii: : : : : : : :  580:643 :.....::.=::.::.:.::..::.:...-=-=::.::.::.::.� -..::.::.::...:..::.:...---�---
Shirt, I,. D. Klawansky . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  580,008 HALF A CENT U R Y  OJf CYCLES. -AN Show case. F. Pollard . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  580,648 i nterestinjil history of the cycle from Its ori/ilin up to the Sifting- machine, grain, W. Kruger . . . . . . . . . . . . . . . 580,496 present time. 'l'he first crank.driven bICycle. 'rhe Sign , S. W. Scranton . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 580,006 ., bone-shaker " and its successors. The tricycle. The 
�t�, :p�:i�
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np�rt!�����: : : : : : ·. : : : : : : :  �,,�, modern wheel .  Cycle bnildin2 a SCience. Points of 1m  ... 
5EMJ 491 pro"t'ement. 'l' he  onenmat ic tire. A hand and foot cycle. 
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. : : .. .. : :  .. : : :  .. .. : :  .. .. : : : : : :  580:513 With 9 Illnstratlons. ContaIned In SCIENTIFIC AMERJ-

Slicin� machine, fruit, 1. Scoville . . . . . . . . . . . . . . . . . . .  580,;;00 ��a' a���r.fo��Nii;i1�on: :.'J �e
w

�';!..c
M

�
.
cents. To be 

SmeltIng furnace, W. S. Johnson . . . . . . . . . . . . . . . . . . .  5EMJ.403 
Smoke consuming furnace. H. P. K. Peck . . . . . . . . .  580,712 
Soap compound, W. H. Richards . . . . . . . . . . . . . . . . . . . .  �,583 
Soldering iron\, Page & Hopkins . . . . . . . . . . . . . . . . . . . .  580,555 
�gl����e'ii�:�!��i�e

a
f:c:, ��E�

h
*��kiey: : : : : : : :  �:� 

Speed indicator, L. S. Starrett . . . . . . . . . . . . . . . . . . . . . . 500,432 
�g:��I�/m���r��: ·K·:Enii,;C:::::::::::: :�::�:.�� �:m 
Spinning ramie, etc., machine for, Burrows & 

Radclyffe . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  580,636 ' 
Spinning, winding, and twisting machine, con· 

tinuous, G. Laurency . . . . . . . . . • . . . . . . . . . . . . . . . . . .  580,411 
Spoke socket, C. Schmidt . . . . . . . . . . . . . . . . . . . . . . . . . . . .  580,732 
Stackers, detlector for pneumatic straw, F. F. 

Landis . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  580,669 

��::J. 
f
%��U.\���'a�
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ks, G. Dornas . . . . . . . . . .  580,66'2 

Starching machine, L. E. Lane . . • • . . . . . . . . . . . . . . • . • •  580,410 
Steam boiler, A. Stirling . . . . . . . . . . . . . . . . . . . . . . . . . . . . 580,603 
Steam or hot water boiler, J. J. Blackmore . . . . . . . .  580,364 
Stool, piano, S. S. Goshorn . . . . . . . . . . . . . . . . . . . . . . . . . .  580,665 
Stop motion, Woodruff & McCabe . . . . . . . . . . . . . . . . . .  580,539 

�lgg���·e�t��:g��I�. 
s
ifPE:�·is . . . . . . . . . . . . . . . . . . . . . .  639 

Stopper puller, J. A. Herbert • • . . . . . . . . . . . . . . . . . . . . . .  
Stove, fluid fuel or oil, J. W .  Jochim . . . . . . . . . . . . .  . .  
Street crOBS walk, P .  McMenamin . . . . . . . . . . . . . . . . .  . 
Street sweeper. I.Jogan & Wright . . . . . . . . . . . . . . . . . .  . 
Street sweeper, Miller & Mohle . . . . . . . . . . . . . . . . . . . .  . 

550 
701 
003 
460 

Striking apparatus for metallic or other similar 
instruments, E. O. Uhlig.. . . . . . . . . . . . . .  . . . . . . . . .  5&),436 

Stump puller, E. M. Bliss . . . . . . . . . . . . • . . . . . . . . . . . . . . .  580,759 

��tcb.
pu

J�r; Ef:;c�r��
s
��iich: ' Raiiway 'switch: 

. . . 580,704 

Switch, A. Di TranI. .  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  580,779 
Syringe, M. N. Wertz . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 580,674 
Table. See Extension table. 
�:re������r�t�;,:.��·Ki-e;;,;i,;r: : : : : : : : : : : : : · : : : : :  �::lT:i 
Telephone transmitter, Stromberg & Carlson . . . . .  580,434 
Theatrical apparatus, portable, C. D. Kellogg . . . . .  580,405 
Theatrical scenery. device for counterbalancing, 

H. P. Cashion . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  580,770 
Thill coudling, Walker & Brown . . . . . . . . . . . . . . . . . . . .  580,5.37 
Thill support, G. Bartlett . . . . . . . . . . . . . . . . . . . . . . . . . . . .  580,755 
Threshold and weather strip, metal, J. T. Rams· 

oen. . . . . .  . . . .  . . . .  . . . .  . . . .  . . . . . . . .  . . . .  . . . . . .  . .  . .  . .  . .  580,801 
Tie plate set and punch,'Funk & Henry . . . . . . . . . . . .  580,486 
Time lock. tobacco box, G. W. Smith . . . . . . . . . . . . . .  580,i36 
Timing instrument, E. G. Dorchester . . . . . . . . . . . . . .  580.573 
Tire remover, R. M. Otey . . . . . .  . ,  . . . . . . . . . . . . . . . . . . . .  580,604 
Tire tightener, R. A. Medaris . . . . . . . . . . . . . . . . . . . . . . . .  580.500 
Tire tightener, W. B. Taylor . . . . . . . . . . . . . . . . . . . . . . . .  580.474 
Tire, wheel , T. Bassford . . . . . . . . . . . . . . . . . . . . . . . . . . . .  580,430 
Tongs. E. Scott . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  580,f>1i8 
Tongue and groove machine. W. S. Sherman . . . . .  500,606 

(Continued on paQe 271) 
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EXCHANGE, 

It Barclay St. ,  New York, 

156 Adams St. , Ch icago . 

38 Court Sq. ,  Boston.  

81 8 Wyandotte Street, Kansas City, Mo. 

ROTARY ENG INES. 
The various eft'orts that have been made l)y Invent
ors during several generations to overcome the de
fects of this form of motor were discussed in a 
series of articles published In the 

Sdtntific Jlmtrican Suppltmtnt, 
Nos. 1 1 09, 1 1 1 0, and 1 1 1 1 , Issues dated 
April 3d, 10th, and 17th, l89'l'. These articles glvll 
the hIstory and development of the Rotary Englno 
from th" year 1588 to the present day. The engrav
ings which accompany the article have been pre
pared from works on the subject of Rotary En
gines and from patent drawings of recent inven. 
tions, many of them showing devices of the greatest 
Ingenuity and interest. Copies 10 cents each. 

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

SUPPLEMENT, 15.00 a year. 
Combined rates, with 
ScIENTIFIC AMERICAN U. 

© 1897 SCIENTIFIC AMERICAN, INC.
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Cbt-Park-Spring -Saddlt 

U neq ualed for Easy RIding 
With the Park spring, the 
I ider Is relleved from In
jurious jar, which is the 
Illy unpleasant feature 

about cvclinll. 

I M P E RIAL BALL B E AR I N G  AXLE 
A writt en p;uarantee with each set of  axles. 

97 P ATTE R N  
�,oo o sets ill li se. 

Indorsed by the lead lUI< 
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cent. One horse can do the work of tw�. MechanicaHy 
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\v,.ft�j� ��; �u�1r��:zepa�r� and Testimo 

nials, which we send free on applwatwn. I m pe r ia l Bal l 
Beari ng Axle Dept.,  1 84·1 9 0  Lake Street, Chicago, I I I .  

BALL BEARING AXLES AND RUB-
ber rrires .-A. paper read before the Carriage Bu i l ders' 
NatIonal Convention, Philadelphia. October, ]894. shuw
ing the advant8.lZ:e to be derived from the use 01' ball 
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!J!t�. Price 10 cents. To be had at tbis office and from 
all newsdealers. 

" COMFORT " 
SPRING SEAT POST. l\. 
:r.���':.��t.u.j�'iJ;b��� Price, 
seat po.t. N o mol' e .·oullh $2.60 
roads. Fits all wheels and sad
dles. Send size of Old

l,
0st. C. O. D. 

���'t.�;ee��:� m�CII:lF'O"�!i.'� 
COMFORT SPR I N G  SEAT POST CO. 
808 Atwood Building, Chicago. 

Put A I.UM I N U M  LACQUER on 
them and they will be brijlht and 
stay so. 35 cents for brush and bottle. 
Enough for one machine. 

Bicycle . UMaywood " 
simplest, Strongest Bicycle on earth - - ., '32.00 
Fully guaranteed. Shipped anywhere C.O.D. with privi. 
lejfe to examine. No money in advance. Bur direct 
from manufacturers, save 8,Jlents' and dealers prOfits. 
Large illustrated catalogue free. Address (In full). 
Cash Buyers' U n ion, 1 62 W. Van Buren St. B. 1 3 1  Ch icago 

" BR.OOKS" , 
SPR I N G  SEAT POST 

The Original. The Best. Thousands in 
use. Takes away an Jolt aDd Jar. Fits 

snywheel. Can use an saddle. If your 
dealer don't have it, will he sent on tnal, 

C. O. D. - satisfaction guaranteed. Insist 
on having a " Brooks" upon your new wheel. 

BROOKS SPRING SEAT POST CO. • t!��et!: RuUdl:.g��;.�..J 

Experimental Science 
By GEO. M. HOPKINS. 

17th Edition Revised and Enlarged, 

Toy advertising device, R. S. Peirce . . . . . . . . . . . . . . . .  580,71a 
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Transplanting trnck, J. E. Elliott . • • . . . . . • . . . •  � . . . .  580,640 
'l'rap. See Animal trap. Sewer gas trap. 
:r.��Re�· J!t���::'li�·o�·rii';: : : : : : :  : : : :  : : : :  : : : : : : : : : : : : :  �:� 
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Tub. See Bath tUb. 
Tube. See Drinking tube. 
����i��r�8��. ':::.���c:{n�1��: OJ: 'ii,' R�;l?4 . .  �� �:ll� 
Typewriting machIne, A. J. Speare . . . . •  o • • • • • • • • • • •  5SO,8O!1 
��g::�nt�� �:�����: :iit;��fl�.t�·TempYeioii: �:Ul 
Umbrella runner retainer, J. B. Jesson . . • • . . . . . . . .  5bO,786 
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Vehicle wheel and bearing, C. E. Roberts . . . . . . . . .  580,468 
:;:lggi�:�:.b�:r��e!,·!��l{�iarmaii: : : : : : : : : : : : : : : : : :  �:&W 
�:�JA�:�fc11��,�.T.I\ViiiiamB : . : : : : : : · : : : : : : : : :  �:l� 
Ventilating cap, H. D. Waters . . . . . . . . . . . . . . . . . . . . . .  580.588 
Vessel. marine. F. A. Knapp . . . . . . . . . . . . . . . . . . . . . . . .  nro.789 
Vessels. plating, B. S. Wh.tney . . . . . . . . . . . . . . . . . . . . .  5W,56i> 
Vitascope, T. Armat . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  5&).749 
Waist or corset, J. L. McVay . . . . . . . . . . . . . . . . . . . . . . . .  580,419 
Washer. See Cereal washer. Pneumatic washer. 
Water. etc .• apparatus for automatically remov-

ing solid matter from. J. F. Stephenson . . . . . . . . 580,561 
Water closets, cistern valve for fiushing, T. H. 

Hutchinson . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  580,525 
Water elevator, G. S. W.lson . . . . . . . . . . . . . . . . . . . . . . . . 580,745 
Water !!,age, C. E. Reed . . . . . . . . . . . . . . . . . . . .  ; . . . . . . . .  580,580 
Water In pipes or tanks from freezing, device for 
W af:����;��fe:ri!!i fn�ice:ii�g: 'i':' i)';'iicaii: : : : : :  �:� 
Weigher, automatic liquid, Hanna & Swanson . . . .  580,400 
w
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. .  ������� .�?:. �.��.��i.�g

: .�'.�: 580,737 
Wells. casing ring and tube hanger for, A. T. 

Wolfe . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  580,442 
Wheel. See Vehicle wheel. 
Wheel guard, vehicle, H. F. Ganon . . . . . . . . . . . . . . . . 580,642 
Wheels upon axles, device for securing. R. 

Mielchen . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 580,459 

:;:���nr.W.'lr ... �ka����: : : : : : : : : : : : : : : : : : : : : : : : : : : :  �:m 
Windmill, H. Soellner .. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  580,808 
Wind wheels, automatic regulator for, T. L. 

Regester. . .  . .  . .  . .  . .  . .  . .  . .  . .  . .  . .  . .  . .  . .  . .  . .  . .  . .  . . . . . . 580,532 
Window, J. Carpenter . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  580.767 
Window, E. F. Croissant . . . . . . . . . . . . . . . . . . . . . . . . . . . . 580,520 
Window chair, J. If. Carlson . . . . . . . . . . . . . . . . . . . . . . . . .  580,659 
Wire fabric machine. W. C. Avery . . . . . . . . . . . . . . . . .  580.750 
Wire stretcher, T. C. Greene . . . . . . . . . . . . . . . . . . . . . . . .  580,3�3 
Wood bundling machine, P. C. Blaisdell . . . . . . . . . . .  580,816 
Wood, impregnatinp:, .B�. Hasselmann . . . . . . . . . . . . . .  580.488 
:�:��g: J�&

e 
{

i
W. L���i�: . . .  _ . . . . . . . . . . . . . . . . . . . . .  [8),412 

Wrench, �'. E. Snyder . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  580,429 

DESIGNS. 
Beer pipe cleaner, J. J. Monahan . . . . . . . . . . . . . . . . . . . .  26,887 
Belt, J. Biller . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. . . . . . . . . . . .  26,878 
Bicycle fork crown, Gibson & Houk . . . . . . . . . . . . . . . . . 26,892 
Bicycle frame, T. H. Carroll . . . . . . . . . . . . . . . . . . . . . . . . . .  26.898 
Bicycle frame, W. S. Gubelmann . . . . . . . . . . . . . . . . . . . .  26,899 
Bicycle handle, G. A. SuIter . . . . . . . . . . . . . . . . . . . . . . . . . .  26,891 
Bicycle post panel, S. Rigby . . .  " . . . . . . . . . .  " . . .  26,895, 26.896 
Bicycle saddle, W. H. Craig . . . . . . . . . . . . . . . . . . . .  26,893, 26,894 
Bicycle seat post stem, H. K. Brooks . . . . . . . . . . . . . . .  26,89i 
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Burial casket:base, W. C. Lautner . . . . . . . . . . . . . . . . . .  26,007 
8:�����

,
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�';,�y�:.�:.�: .�����: : : : : : : : : . : : : : : : :26,919, rJ:� 

Carpet stretcher, Hill & M.ddleton . . . . . . . . . . . . . . . . . .  26,881 
Churn dash, Davis & Duncan . . . . . . . . . . . . . . . . . . . . . . . . 26,882 
�ii���c�;� Y���il:_t�r�: .�.�����: : : : :  : : .' : : : .'  :�:�: �:� 
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I Hair pin, C. M. Hinkley . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  26,880 

r��:.' c�bue��n, IR.��
i
�1i�eIiian{..: :  : : :  .. : : : : : : : :  : : : : : : :  �:� 

Micrometer gage frame, J. 1.\ Slocomb . . . . . . . . . . . . . .  26,884-
�i���f::��·�·NtiI�.����:: : : : : : : : : : : : : : : : : : : : : : : : : : : : :  �:� 
Prism light, W. H. Winslow . . . . . . . . . . . . . . . . . . . . . . . . . .  26,890 
Puzzle box, E. F'. Gallaudet . . . . . . . . . . . . . . . . . . . . . . . . . .  26,90\1 
Puzzle box, .L. F. Miller . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  26,910 
Puzzle box, H. C. Reed . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  26,911 

:::gc'i��
d
:h:;<.;IIa�t��'i..1ii gUard; -W: ·S: NOyes.: : : : :  �:� 

Stay, dress, M. L. Hotchkiss . . . . . . . . . . . . . . . . . .  ; . . . . . . .  26,879 
Stump puller frame, S. J. Watkins . . . . . . . . . . . . . . . . . .  26,905 
Target, fiying, H. F. Parker . . . . . . . . . . . . . . . . .  26.912 to 26,914 
Truck side franie, car, W. �--'. Richards . . . . . . . . . . . . . .  26,903 
Truck side frame,_ car, B. W. Tucker . . . . . . . . . . . . . . . .  26,004, 
Type, font of, Lauschke & Schmohl. . . . . . . . . . . . . . . .  26,917 

TRADE MARKS. 
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Blood purifier, C. Seifts . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  29,835 
Boots, shoes, and rubbers, S. E. Miller, Jr . . . . . . . . .  29,813 
Brewers' varnishes and enamels, I. Werner & 

Company . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  29,847 
Butter, preparation for coloring, Monroe Drug 

Company . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  29,849 
Cigars, H. 'l'raiser & Conlpany . . . . . . . . . . . . . . . . . . . . . . . .  29,853 
Cleansing fabriCS, liquid preparation for, J. W. 

Webber . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  29.844 
Cloths, finished, F. A. Sayles . . . . . . . . . . . . . . . . . . . . . . . . .  29,815 
Cork stoppers made from cork wood without orna-

mentation, Weillecke & Company . . . . . . . . . . . . . . .  29,824 
Dentifrice, H. C. G. & F. A. Luytles . . . . . . . . . . . . . . . . .  29,840 
Dentifrices and preparations for teeth and gums, 
Dru���
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29,841 

medicines, and remedies, general line of, F. M. 
Apple . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  29,827 

Fire extinguishers, chemical, Missouri Lamp and 
Manufacturing Company . . . . . . . . . . . . . . . . . . . . . . . . .  29,826 

Flour, wheat, Hammond & Marshall . . . . . . . . . . . . . . . .  29,850 
Hair and braid or bonnet pins, Consolidated 

Safety Pin Company. . .  . .  . . . . . . . . . . . . . . . . . . . . . . . .  29,817 
Lubricants, solid, W. J. �'aul . .  . . . . . . . . . . . . . . . . . . . . . . .  29,848 

�:al�l�:
l F�:t:!:ie�nj· ��d

a
����rnal' . u.-se: · L: ' M: 29,829 

Schmitt . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  29,837 
Medicines, including pills, remedies for throat 

and lung trOUbles, diseases of the stomach and 
bowels, nervous ailments, and diseases caused 
W. ��r:l�:��.����?���: .�

i
��. �:. �.���.

r
.
i
�.
t
.��:: .�: 29,833 

Merinos and underwear made from same, B. Alt-
man. . . . . . . . .  . .  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  29,814 

Paper holders, binding cases. and perforators, W. 
A. Cooke, Jr . . . . . .  � . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 29,823 

Pencils, lead, .Firm of A. W. (i�aber . . . . . . . . . . .  29,818, 29,819 
Perfumed toilet articles that are consumed in use, 

V. Klotz . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  29,842, 29,84H 
Pharmaceutical compounds, certain named, N el-

son, Baker & Com
�
any . . . . . . . . . . . . . . . . . . . . . . . . . . . . 29,828 
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don & Kenyon . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  29,832 
Remedies for diarrhea and catarrh of the stomach 

and bowels. Chemische Fabrik Rhenania . . . . . .  29,831 
840 pages. 782 fine cuts , substantially and :.s�:16/g�r�';.���':ii�!\

e
;����s"e:.�!��:�:¥gj: 

29,836 

beautifully bound. Price in cloth, by mail, I . Chem,lcal Company . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  : . 29,888 . '1 Sk.rt facmg., plush cord, Mann & Schafer . . . . . . . . .  29,816 $4. Half morocco, $5. �r:rc���rq�& 1�� 
G
gi�'i[g

er
a '  gioss ' to  'Iauiidry: 'F: 29,845 

This splendid work is up to the times. Decker . . .  : . . . . . . . . . . . . . . . .  , . . . . . . . . . . . . . . . . . . . . . . . . .  29.848 

ld . StatlOnery, FIrm of A. W. � aber . . . . . . . . . . . . . . . . . . . .  29,820 
It !rives young and 0 . somethIng worthy of . Stationery, miscellaneous, Firm of A. W. Faber . .  29,821 " 

' _d.._ I Tickets and stub hooks, CYClists' Protective 
thought. It has 1lU1uenced thousands of I.eague . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  29,822 

men in the choice of .1 career. It will give I Ton
��r:��s�:�:��r��

r
a��

a
g,!'.:l.�:

,
J���W:A�

,
.��� 29,330 

anyone, young or old. irfl)rmation that will 
. 
:r.��!� �T:t:;;c'i�!�!l�

e
6ra.ppi.;; '0: 'K: Gerr'iB'h : : : : :  ill:� 

bl h' t m ehend the at · '1 Trunks and other travehng receptacles, G. L. ena e 1m 0 co pr � 1m· Lippold . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  29,825 
provements of the day. It furmshes sug- . 

t· f h f '  t t' t'  I A printPd copy of the specification and drawing of ges IOnS or ours 0 Ins ruc Ive recrea IOn. any patent in the foregoing list, or any patent in print 
Send for ill ustrated circular and iRS ned since 1863. !Vill be furnished from this office for 
complete table of contents. • • • I �Of C�h!Si)Rl��:
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MUNN & CO. ,  Publishers, 
Office o f  the • • • 

SCIENTIFIC AMERICAN, 
361 B�OADWAY. NEW YO�K, 

Broadway, New York. Special rates will be �ven where 
a large number of copies are desired at one time. 

v���r�(���I!llr: ��nf�e n:��e���I?S
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going l ist. provided they are simple, at a cost of '40 each. 
If complica' ed the C08t will be a little more. For fu ll 
instructions a1dress Munn & Co., 361 BroadwG.':-, New 
York. Other fureip;n patents may a�so be obt.ainea. 

that 
with cheap paints is economy. 
cheapest" is as true as it is trite. 
most economical paints for all 

are Patton's Paints. No other paints 
surface so well or wear half so long as 

tt ' Pure P · t on SLiqUid aln S 
Prices range from 75 ots. per gal. by the barrel. to 11.50 per 

single galloD. freight paid to any R. R. station east or Denver. 
Patton'" HOlll!le PBtnttnar Model-new, patented

capable of 20.000 color eomhinations, free or our agents, or 
mailed for 10 cents. "How to Increase the Size of Your 
House with Paint" free upon postal request. 'C. Also Patton'. Paint (white paste /Ot'm) ,  8ame quality. 
"AS. E. PATTON CO .. MllwRukpp. WI ... n. S. A. 

PEGAMOID 
�. :!�G�S ENGINE CASTINGS 

, both Stationary and MarIne. D)'Il8mo 

. 
. 
!nd motor parts and complete Machines, IElectrical Supplies, Telephones. , I3r Send stamp for catalog. '
M IANUS ELEC. CO., Mianus, Conn. 

'rHE TIN PLATE INDUSTRY IN THE 
U nited States.-An interesting paper. showing the ex
truordinary development of t.he tin plate indultry tn 
tbis country. and the serious competition into which it 
is now entering with the British industry. With 18 illus
trations. Contained in SCIENTIFIC AMERICAN SUPPLE
MENT, Nos. 1 0 1 9 ,  1 0�O, 1 0 2 1 ,  1 0�2 and 1023. 
Price 10 cents each, or 50 cents for the series. To be had 
at this office and from all newsdealers. 

"I·n�n N i n e  Cents Per Pou n d .  L " A good quality for Typewriter or Office 

P 'fr!. I� ft��ifT��lrl(bi['l
a
��lJ)°� a"tr CO., Embossers and Catalogue Makers, t" HOLYOKE, MASS., U. S. A. 

HAWKINS' N EW CATECHISM OF ELECTR IC ITY 
A PRACTICAL TREATISE 

'j:��j.\:;:;¥>L,' �'� � � : \; \ \ � -=- -- -----.." 1 
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gold titles and edges. Strict
lY' .. Up-to-Date." Postpaid, 
'2.00. THEO. AUDEL & Co., 
63 Fifth Avenne, New York. 

X Ray Apparatus 
E .  v .  BAILLARD, 106 Liberty Street, N. Y. 

for all purpcses, FAN. Motor Outfit with 6 
Inch fan and 2 bat�eries, U. ROUGHCast-£ 
SMAll ELEOTRIC MOTORS 

. 
ings, complete, '1 per set. Catalogue Free. C. M. TURNQUIST, 216 SOuth Clark Street, Chicago, Dl. 

8AC E N TS I $10 a dal while they last. � �g��'!c�, �::���� o:�e� ��r!.
aa,: _ toAo 8haves Idm8t:lf, Just to introduce our 

Diamond Steel Hand-forged Cutle..,., Knife 
... aDd 8eJIIors Sharpeners, etc., into every . -lEfty ��.r:"8b B�.t�:���y. ��:r-

THE BICYCLE : ITS INFLUENCE IN 
Health and Disease.-By G. M. Hammond. M.D. A val. 
uable and interestiUa paper in which the 8ubJect is ex· 
���8��"ee::t lh�'�;�J�
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the cycle by 
g
ersons diseased. Oontamed in SCIENTI FIC 

;f�::�"a:I"at tg�';,'tl:iCai.� � �':.;;.�� cents. 

HANSELl;') RAILWAY. MACH I NE RY, 

I NG/rn. , (>, ,,, 0 8 I C Y C L t .£, v �  _ & PR I N G & .  � SPR 7 to l 5  WAR D  ST. N ['WAR K . N . J  

F R E E OUTING CLOTH I N G  
BOOK. Beautifully 

IlInstrated. Shows 1897 Styles. Only book 
�na�t

a
�l:m�u}��r':l� 

Issued. 

W H ITE D U C K  TROUSERS 
by mall, prepaid, 81.OO. Send leg and waist 
measnre ; allow for 2-lnch roll at bottom. 

neseription.-Onr trousers are made of 
extra quality Duck, in best manner : side, 
watch and hip pockets; taped seams·; wide 
hem on bottom and stra.ps on waistband 
for belt. All hand finished. Buy direct 
and save retaUers' big profits. 

H. ,.. . LClill nA R D, Outfittel'. 22, 24. 26 Merchants Row, BOSTON, MASS. 

lene number of the SCIESTIPIC AMERICAN SUPPLE
MENT, describinp:. With ful l  i l lustrations. the most 
recent. simple, or home made and commercial apparatus 
for �eneratmliC acetvlene on the laTJle and smal l scale. 
rrhe Jl88 as made for and u8ed by the mlCroscopilt and 
student ; its use in the mQ.lilic lantern. The new French 
table lamp making Its own acetylene. Contained In 
SCIE"TIFIC AMKRICAN SUPPLEMENT, No. 10il 7 .  
Price 10 cents. To  b e  had a t  office. 

A Prime Smoke 
Don't think because the 
price is low, the quality 
IS not high. 

Dominoes 
The Finest Hand Made Stogie Cigars. 

Made of fine fragrant Natural Leaf Tobacco, skill· 

�':.II��m�:t ���g�
n
�of�r'i':.� �

b
���IY �':.":: 

money back if you don't want them. 
100 for $2.00. 

Prepaid, anywhere in the United States. 
Sample box (dozen) by mail 30c. 

EMPIRE TOBACCO CO. , Wheeling, W. Va. 

F RE I<:  N A T U RA l .  GAS A N D  S I T E  oll'ered t.o 
manufacturing plants. W. E. Cascadden, Lapel, Ind. 

MODEL MAKER k':�::n¥�';W?ra�����:J ;�� 
machinery. M. SANGER, 36 COrtland¥ St., NEW YORK 

ICE ilI A U H I N .:S. UOl'lI.8 Enllin es, n.·,·w",·" 
and Bou l " ,·.' lli achi n f' r)· .  THE VILTER 
MFG. Co., 899 Clinton street, Milwaukee, Wis. 

CONTRACTS WANTED. 
To manufactnre Hardware Specialties. Pat'd Novelties 
and Sheet Metal Stamping;. Lang Mfg. Co., Racine, WI .. 

DEAF!,�§§s!-LE�A�P .. !�l!pE!£�lE! 
8eDdtoF.Hheox(.o�:8::��;��; ;�:.�It�;��I�= FREE 

55000 We oll'er cash for simple Ideas, patented 
or not. Send 10 cents to cover postage 

and expense, and we will send plan and particulars. 
H. H. FRA N K L I N  llI F G. CO .. !Syracuse, N. Y. 

M O D  E L S �r!�e��,!'r
d

��gJ:,��r ���":: 
Tools and machines of all kinds manufactured. 

W. J. ULA IR. 24 ",e8t St., N ew \: ork City 

�':eIC_ 

BAND FASTENERS ��: ���� 
A .  P. D ICKEY M FG.  Co. , RACINE, W IS. 

F. N. ItO .. :HRI C H  &; CO .. 1(1!Fulton St., New York. 

H�::I���jj�f'�'!
g
orM��:r��,!;�dp�:,,\�':.t��;�: 

clalMachlnery. Detail and Working Drawin!<sfurnlshed. 
Inventions and Mechanical Problems worked out. 

We have 6000 newhighg�ewheell! 
&0 BICYCLE BARGAINS. �. bought from ba.nkrupt dea.lers and 

wiUseU at trom·'25up . Send forcir
cular list. Blden Sappl1 Co., C.bleago. 

WOO D E N TA N KS. 
For Railroads, Mills and Manufactories. 

Bullders of Steel Towers and Tanks. 
La. Red Cypress Wood Tanks a speCialty. 

W. E. (] A ! . Jl W E I . ! .  ( :11  . .  
217 E. MaIn Street, Louisville. Ky. 

Cbt $dtntiflt Jlmtritan 
PUBLICATIONS FOR 1 8 9 1. 

ScIentific American (weekly), one year. $3.00 
Scientific American Supplement (weekly), one year, 5.00 
Ex

��l'\.���!�ysg
f
a��

e
E��TI���c �me,:ca� (m�nth: 3.00 

Building Edition of the Scientific American 
(monthly), - - - - - - - - - 2.50 

COM B I N E D  RATES 
In the United States, Canada, and Mexico. 

Scientific American and Supplement, - 7.00 
ScientifiC American and Building Edition, - 5.00 
Scientific American, the Supplement, and Bullding 

Edition, - - - - - - - - - - 9 00  

T E R M S  TO FOREIG N COUNTRIES. 

pJb�fc����� fg�����f!��E����i':fs ��:
i
�gll!:.

e
:
ri

can 
u. s. EngJiIh 

Money. ::�ea: 
Scientific American (weekly), - - 84.00 0 16 5 
Scientific American Supplement (weekly) 6.00 1 4 8 
Bnlldinll Edition of the Scientific Amer-

ican (monthly), - - - - - 8 00  0 12 
Export Edition of the ScientifiC Amer-

ican (monthly) In Spanish and English 3.00 0 12 4 
COM BINED R ATES TO FOREIGN COUNTRIES. 

Scientific American and Supplement, - 8.50 1 if 11 
SCientific American and Building Edi-

tion, - • - - - - - - 6 50  9 
Scientific Ameri,..an. Scientiflc American 

Supplement, and Building Edition, - 11.00 2 5 
ar Proportionate Rates for Six Months. 

The above rates Include postage, which we pay. Re
mit by postal ur express money order, or draft to order of 

M U N N  &; CO., 3 6 1  Broadwav, New l' ork. 

© 1897 SCIENTIFIC AMERICAN, INC.



)If(ilveriisements. 
O RD I N A RY RA 'I'E,.. 

I nsi d e  PaRe, ench iuserlion - - ,. :5  cents a l i n e  

lIack I',,&,e. each i n sertion - - - - 81.00 a li n e 
[rFor .mne claBBes of .1dt'ertis.ments. Special and 

H/{/her rates are required. 
The above are cbarlles per agate l ine-about ei"ht 

words per line. This notice ShOW8 the width of the hne. 
8!ld is set in agate type. Entrravings may bead adver
tisements at the same rate per agate Hne, by measure .. 
ruent. 88 the letter press. Advertisements must be 
received at Publication Omce 88 early 88 Thursday 
mornln" to appear In the following week's Issue. 
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C O L U M B I A  B I C Y C L E S 
1897 Models, 5� Nickel Steel Tubing, Standard of the 

World, have no equal, $ 1 00. 
1 896 CO LU M B I AS 

Model. 40, 4 1 an� 44, known everywhere and have no 
superior except the 1897 Columbias, 

Model 42, 26-inch wheels, 
• 

Hartford Bicycles 
$76 
$66 

Patte rns 
Patterns 

7 a n d 8 red u ced fro m $75 to $60 
9 . . I 0 " " $60 " $55 

Equal t o  any bicycles made except Columbia.s. 
We ask experts to examine them piece by piece. 

Oth e r  H a rtfo rds, $50, $45, $40. 
SOM E SECON D-HAN D BICYCLES AT BARCAINS. 

POPE MFG. 00., Hartford, Oonn. 

� E SU PERIOR WAXED PAPER ¥e':,�f����r:i?r':,: 
Strictly high grade. Features-attraetiv:;J' rae- serving bread ... cake, soap, tobacco, etc. For sample steets 

addre88, The "parks Mfg. Co., Hamburg, Sussex Co., N.J. 
tical and substantiaL Agencies offe 

for unoccupied territory. 

1 0,000 Mile Recorder. 
Made Entirely of Brass. 
Absolutely Accurate. 
No Steel Springs to Break. 
Cannot Jump the Figures. 
Parts are Interlocked. 
Registers Mi1es and Tenths of Mile. 
Correct in size to look wen on wheel. 

" " " " � " � ,,  

Cbt 
Crump 
elip. 

The only Adjustable Clip made. 
Can be adjusted to any angle of spoke. 

ur Send for our New Art Catalogue-free for the asking. 

The Waterbury Watch Co. 
WATERBURY. CONN. 

���RTER GASOLI NE ENGI NE  

~ 
is used for almost every 
pu rpose power is appl ied 
to under the su n .  and i s  
u n equa led .  

' 0  Full particulars b y  addressing - - CHARTER GAS ENG INE  CO.  
. Box 1 4 8.  Sterl i n g ,  I l l .  

The 
American 
Bell  Telephone 
Company, 

125 Milk Street, 
Boston, Mass. 

This Com pany o w ns 

Letters-Patent No. 463 , 569, 
granted to Emile Berliner 

November 1 7, 1 89 1 ,  for 
a combined Te legraph and 
Telephone, covering all 

forms of �Iicrophone . 
Transmitters or contact 
Telephones. 

.' .' .. . . . . . ' .. . ' .. .. .. •. ..• ' .' •..... .. 

BRISTOL' S Record ing Instruments. 
Pressure Gauges, Vacuum Gauges. Volt.· 

meters, Amperemeters, Wattmeters, and 
Thermometers, make continuous records 

��r;"tnii=enr¥M:y ��r.:�el��� 
sent on 00 days' trial. 'btl Send lor Circu
lar. and Specimen Chart. The BriBtol Oomllany, Waterbury, Conn. 

M A N U FACTURE OF BIOYCLES. -A 
very com prehensive article tllvlnl! the dt!tlll lS o f  con
struction of every part of these vehicles. With 15 en· 
graviDlls. Contal lled tn Sel KN'rIFle A M1UliCAN Sup
PLEM ENT. No. 90S. PrIce IU cents. To be had at t his  
omce and from all nowadealers. 

CRESCENT 
Bicycles )' 

Estahlisned CJ?eputation. 
The buying of a bicycle is a matter 
of serious importance. All your 
pleasure in cycling depends on your 
wise choice. I n  choosing the Cres
cent you run no risk. The unani
mous testimony of Crescent purchas
ers-70,OOO of them in 1 896-should 
convince you that Crescent quality 
has no superior. We have demon
strated that high-grade bicycles can 
be made and sold at 

WESTERN 
WHEEL 
WORKS 

Chicago 
New York 

Catalogue 
Free. 

� 
Agents 

Everywhere. 

_ Selll'lDg :\lacbtDH 0rga.nJ Plana- S.f8ll,Tooll At I p .  Bicve1_, Wat.enel GUlli, Buggie. H�Lmet., 

4 rICO Seale. o r  l\ll ?arletie.t SJld 1000 otherartleiel U Lit ... free CBIC.A.QO Sc� to. ,  ChlCllgo 111. 

Cbt Wordtn Hitkory 
• • framt Wbttl 

A perfect cushion frame which destroys all vlbratipn, 
can be taken apart and reassembled, and in case of 
fracture can be replaced by anyone. 

A Simple, strong, and rigid connection. No brazing. 

Tbe strongest and easiest rldlDJ< wheel made. 
A H i &,b G rade Bicycle In all Its parts. 

tbf WOrdfn filckory 'Jramf gydf Works, 
SyraMf, n. Y., U. S. JI. 

There IS a 
Difference 

May be you can not see any difference 
between the new '97 Waverley Bicycle 
for $ 100 and other makes offered for 
the price. There is one. 

The new Waverley is equipped with 
new and costly: bearings that run abso
lutely true. No other bicycle has such 
bearings�uch workmanship-

1 ·.00 I 
Stili another Waverley,-the famous model of 
last year. Now $60. The cost of new an4 
expensive machinery has been saved. 

Send fol'" FI'"ee Catalogue. 
IDcUana Bicycle Co. , IndllUl.polb, lad. 

� SOmttimtS You Wonder 
d¢s whether it is profitable to handle a machine 

that lists below $100. Look at the '97 " Patee," 
highest grade only, at $60 ; made of the finest ma
terial throughout, with standard lines, narrow tread, 
large balls ; in fact, all up-to-date improvements, and 
the handsomest finish on any machine. Absolutely 
and liberally guaranteed. 

� Write for Catalogue and Terms to Agents. 
PEORIA RUBBER & MFG. CO., PEORIA, n.t. 

[APRIL 24. 1 897. 

The Real 
Value 
of a watch depends 
u pon the accuracy of 
the movement and 
not upon the price 
of the case. The 
"RIVERSIDE " and 
"R O YAL " Waltham 
Watch movements 
are most accurate 
time�keepers. 
For sale by all retail jewelers. 

MR. BOOKKEEPER, 
do you know wha.t the Comp.. 

tometer is ' It costs you notbing 
�� ���t�r�� l�ai���!:

elft y��u<;.�: 
accuracy. is twice as rapid as the 
best accQuntaJl t and relieves all 
neryous aJld mental strain. 

W,lte fa' Pamphlet. 

FELT '" TARRANT M F G  CO • 
• a-58 ILLINOI. aT •• CHICAGO. 

SCIENTIFIC AM ERlUAN S U PPLE
rlJ:;t�c A�n�U�:��:� ��aik

cax;.u�:tr�f 
a�b;h�c��c�I��i 

10 cents. Also to be had of newsdealer. II; all part.s 01 
the countrT. (ribUnt � BICYclt 

Tested and True. 

T h e  EIl.le.t R nnn l ll&' W h e e l  I II l i t e  W .. .. I .. . 
[r Send for Cata/ovlU. 

THE BLAOK MFG,  GO • • ERIE ,  PA,  
J ESSO P 'S S T E E LTHs\yr 

F O R  T O O L S .  S AW S  [ Te.  
w"': J E S S O P  & S O N S  L� 91 J O H N  ST. N E VI'  Y O R K' 

fJ':ttkr Rtf orm Saddlt 
� � 

Built to 
Sit on, 
not to 

Straddtt 
� � 

Shaped to alford the rider a natural support and over
comes aIJ saddle soreneS8. Specially recommended for 
ladles. Indorsed by eminent ph ysiclans. A PI actlcal 
saddle for all riders. Write for catalogue and be convinced. 

It your dealer cannot supply you. write the 
Wheeler Sadd le  Co., 1 9 1  Larned St. (E), Detroit, Mich. 

�!po'.Er�o! ny'!,!KM)�,�! '�!.ER • ·.:Ol/ . .  ,d both I AGENTS WANTED. 
ROwT. H.  I NOERSOLL a. BROTHER. 

.aU Order Bargain HOUle. 
Dep&. II .. 147, Ii Corllu.& 8&., II. Y. CI&J. 

P R I ESTMAN SAFETY O I L  EN G I N E  
"A thoroughlll !fUCcesslul cmnmerctal Enalne ustrn; a Sale OU."-Frankl i n Institute ---

No Extra Insurance, No 
�te8m, No Gas. No Gasoline. 
Rellable. Safe, Economical. 
and Convenient. Chosen by 
Nine GovelTments. Used for 
nearly every purpose. 
P R I E S T  M A N  & CO .• l ncorp'd, :i30 Bourse Bid&,.. P H I I.A DELPH I A , I'A . 

PRINTING INKS 
Th e  SCIENTIFIC A MERICAN i s  printed with CHAS. 

ENl!lU J OH NSON /I; CO:S INK, Tenth and Lombard 
Bts., Philadelphia, and 47 Rose I;t., opp. Duane. New York 

© 1897 SCIENTIFIC AMERICAN, INC.




