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A NEW SCHEME OF TRADE MARK BLACKMAIL. 

An extraordinary and unusual form of enterprise has 
recently developed in Cuba owing to the fact that the 
old Spanish practice as regards Trade Mark registra
tion still exists in that island. In Cuba, as in most 
of the Spanish-speaking countries, the first registrant 
of a trade mark becomes the legitimate owner in the 
eyes of the law, even though he may have appropriated 
the name or mark from some other source. In the 
United States it is well known that the rightful owner 
of a trade mark must be the first originator of the 
mark, while in most foreign countries the ownership of 
said mark depends upon the formal act of registration 
alone and the question as to who is the first origina
tor of the mark is not inquired into. It is possible, 
however, for merchants who have registered their 
trade marks in the United States to extend their 
rights over the foreign possessions of the United 
States, including Cuba, by simply registering in those 
countries certified copies of the United States certifi
cate and complying with other formalities, and this 
may be done for a trifling fee. It is astonishing, how
ever, how very lax our manufacturers and merchants 
are in regard to this matter and what penalties they 
have to pay for their ignorance or neglect. It appears 
that there is in Cuba a small gang of clever "gentle
men" who have determined to profit by the careless
ness of American merchants and who make it a prac
tice to register such marks as they think are likely to 
be extensively used in trade in that country. Several 
instances have recently come to our notice in which 
an ounce of prevention would have saved a world of 
trouble and annoyance. The American merchant has 
no redress, and when he places his goods on the Cuban 
market he is politely informed that he is infringing 
Mr. John Doe's trade mark and is notified to discon
tinue. He is naturally half amused and nonplussed 
at Mr. Doe's temerity, but when the Cuban Certificate 
of Registration is produced showing a facsimile of his 
mark, the serious nature of his position begins to 
'lawn upon him. 'Vhat is to be done? He has been 
guilty of laches and must pay the penalty. 

A firm of wholesale drug merchants registered in 
this country several years ago a trade mark on a par
ticular drug, which has since attained an enormous 
popularity. No registration was made, however, in the 
colonial possessions, and one of these "gentlemen" in 
Cuba, above referred to, foreseeing that this drug 
would have a large sale in that country, applied for 
registration of the trade mark under his own name. 
Before his application was granted, however, the firm 
in question had applied for registration of its mark, 
but the application was refused on the ground of an
ticipation and the registration was granted to the 
first applicant. As a sequel to this, the firm has been 
obliged to buy out the successful applicant, paying 
something between eight hundred and a thousand dol
lars for the certificate thus fraudulently obtained. 

We have repeatedly pointed Qut in these columns the 
necessity of attending to these formal details which 
are so important in protecting trade rights in most 
foreign countries, and the foreign commerce of the 
United States is becoming so extensive that these mat
ters should not be neglected or forgotten. We are 
happy to say that many of the great commercial houses 
are fully awake to the importance. of protecting their 
interests in this matter, and the danger of neglect is 
being happily more and more understood. 

• • • 
THE STRUGGLE OF THE CUP CHAMPIONS. 

The races which have already been sailed between 
the "Columbia," the "Constitution" and the "Inde
pendence" have given a very clear line 'on the respect
ive merits of the yachts. As far as the two Herreshoff 
boats are concerned (the "Independence," unfortu
nately, being at the present writing not a candidate 
for cup defending honors), the New York Yacht Club 
is confronted by a dilemma, which must forcibly 
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remind it of the earlier contests for the "America 

cup," when the club was accustomed to bring a whole 
fleet of its yachts to the starting line, and select that 
yacht which was best suited to the particular kind 
of weather which was encountered on the morning of 
the race. 1<'01' it is a fad that the races thus far 
sailed lJetween the old champion, "ColumlJia," and the 
new boat, "Constitution," have shown that in light 
winds of from four to five knots strength the "Consti
tution" is unquestionably superior, while in winds of 
from seven or eight knots strength and upward the 
"Columbia" is the faster vessel. In the first race be
tween the two boats, sailed in a good topsail breeze, 
the "Columbia" beat the "Constitution" by 2 minutes 
and 10 seconds over a windward and leeward course 
of 30 miles. In the next race "Constitution" turned 
the tables by beating "Columbia" by 9 minutes and 49 
seconds in a five·knot breeze over a similar course. 
Then, in a still lighter and very fluky wind, 
she beat "Columbia" over a triangular course of 30 
miles by 29 minutes and 35 seconds. Three days later, 
in a seven to ten knot breeze, and over a windward 
and leeward course of 30 miles, "Columbia" wins by 4 
minutes and 35 seconds; and on the following day she 
wins her third race from "Constitution," this time in 
a strong breeze and over a triangular course, by 1 
minute and 40 seconds. Judging from these races it 
must be admitted that, in the average winds that are 
encountered over the Sandy Hook course during the 
month of September, the "Columbia" seems to be a 
more likely defender than the "Constitution" in her 
present form. It must be remembered, however, that 
there are yet two months of tuning-up in store for the 
new boat, and it is quite possible that the experience 
which will be gained in the many races and informal 
trials which she will pass through may bring her up to 
the point at which she can defeat "Columbia" in any 
kind of weather. 

In the first two races of the Newport series the con
ditions of wind and sea were the worst possible for 
a yacht with the flat floor and long overhangs which 
characterize the "Independence"; and she practically 
did not figure in the finish of these two trials. In 
the third race, however, the sea was smoother and the 
wind had more heart in it, with the result that she 
turned the outer mark ahead of the "Constitution" 
and was only beaten 2 minutes and 15 seconds by that 
yacht over the whole course. In the fourth race she 
had the misfortune to carry away her topmast, and 
thus lost the opportunity to show what she could 
accomplish under the conditions which are supposed to 
be most favorable for a yacht of her kind. The per
formance of the "Independence" in the last races 
shows that she may yet prove herself to be a match 
for the Herreshoff boats in a strong and steady wind, 
and on any occasion when the three yachts may meet 
during the' coming season there will be the liveliest 
kind of interest in the result. 

Concurrently with the defeat of the new American 
Cup defender by the old champion comes the in.forma
tion that, in the 

'
course of the sailing trials which are 

now taking place between the two "Shamrocks," the 
new boat is beginning to show a decided superiority 
over the old one, her best performance being a gain 
of five minutes over "Shamrock I." during a thrash 
to windward of seven miles in a good topsail breeze. 
She now seems to be unmistakably superior to wind
ward and a trifle faster down the wind. The signifi
cance of these trials depends, of course, upon the ques
tion as to whether "Shamrock I." is sailing faster or 
slower than when she met "Columbia" off Sandy Hook. 
We are informed by those who are connected with 
"Shamrock" that her mast has been stepped two feet 
further forward than it was during the last Cup con
tests, and that changes have been made in her keel, 
both modifications having in view the improvement 
of her windward qualities. As the result of these 
changes, and the admittedly excellent work which 
"Shamrock I." has been doing this year, she is esti
mated to be from 5 to 10 minutes faster over a 30-mile 
course than she was two years ago. As this is about 
the time by which she was beaten by "Columbia," it 
would look as though the new "Shamrock" were going 
to prove a very active competitor for the Cup. Until 
"Constitution" has shown her undoubted superiority 
to "Columbia" under any possible conditions of 
weather, it is probable that not even the New York 
Yacht Club itself will look upon the America Cup as 
being, in the current phraseology of the day, "safe." 
It is probable, however, that as the season advances 
there will be a steady improvement in the new yacht, 
and that when the final Cup trials are sailed she will 
prove to be a winner by margins which will depend 
merely upon the weather conditions under which the 
course is sailed. 

.. t .... 
A NAVAL PROBLEM, 

The rapid growth of our 
created many new problems, 
ment has solved with more 
probably the most pressing 
in the immediate future is 

navy has naturally 
which the Depart

or less success; but 
question for solution 
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sufficient number of commissioned officers to com· 
mand the new ships building. The need for more offi
cers of high standing was never so apparent, and no 
relief can come from Congress until next winter. 
Thirty-five vessels of the torpedo-boat and torpedo-boat 
destroyer types will be rea(ly to be placed in commis
sion this summer, and there are practically no officers 
available to command them. Secretary Long has the 
power to make use of officers of the navy on the retired 
list, but very few of these are serviceable for active 
duties, and little relief can be expected from that 
quarter. The attempt to put young naval cadets in 
command of costly and delicate torpedo-boats might 
produce serious results. Yet to lay these new boats 
aside until Congress finds the time and pleasure to 
provide adequate officers for them means vexatious in
terference with the navy's contemplated plan of estab� 
lishing a coast service of torpedo-boat stations. 

Before the end of the summer the navy will have 
a numerous torpedo flotilla, and the board of officers 
appointed to decide upon a scheme of coast protection 
with boats of this class has practically determined 
upon establishing a Eeries of torpedo�boat stations ex
tending from Portland, Me., to Pensacola, Fla. The 
thr0e main stations will first be established at New 
London, Conn., Port Royal, S. C., and Pensacola, Fla., 
with sub-stations between these points. These sub
stations would be selected for the purpose of affording 
the torpedo-boats good harbors from which they could 
operate. But until Congress makes definite provision 
for increasing the commissioned personnel of the navy 
commensurate with its expansion in ships, it will be 
impossible to carry these plans into action. 

Even the summer course of study at the War College 
at Newport and at the torpedo stations will be seriously 
handicapped this season by the lack of officers. The 
War College and summer course of instruction opened 
in June, and the need of instructing more officers in 
the handling of torpedoes and in electricity is urgently 
felt. This summer at the torpedo stations the officers 
will be given, moreover, a thorough course in the prin
ciples of wireless telegraphy. The rapid improvement 
in wireless telegraphy, and its adoption by several of 
the European countries on their naval ships, makes 
it advisable that our officers should become thoroughly 
familiar with the system. The summer experiments 
with torpedoes and torpedo-craft have always been 
among the most interesting and instructive that the 
navy has undertaken, and the coming summer maneu
vers would prove of sPeda} importance because of 
the larger flotilla ready for service, provided suffi
cient commissioned officers could be mustered into 
the service to command the new vessels. 

The construction of all types of war ships now in 
the course of building has progressed so far that the 
need of more officers will steadily increase during the 
next year. The sixteen torpedo-boat destroyers are all 
more than 50 per cent completed, and the majority are 
nearly ready for their final trial, while eleven of the 
fourteen torpedo-boats are practically ready to be placed 
in commission. The seven submarine torpedo boats 
are also progressing. Of the battleships building, the 
"Illinois" is '92 per cent completed, the "Maine" 50 per 
cent, the "Ohio" 42 per cent, and the "Missouri" 32 
per cent. The new protected cruisers are also being 
rapidly completed, with the "Denver" about 45 per 
cent, the "Chattanooga" 29 per cent, the "Des Moines" 
28 per cent, the "Galveston" 22 per cent, and the "Ta
coma" 18 per cent completed. Most of the new moni
tors are more than half finished. The "Nevada" is 
86 per cent completed, the "Wyoming" 73 per cent, the 
"Florida" 65 per cent, and the "Arkansas" 54 per cent. 
The armored cruisers "Pennsylvania," "West Virginia," 
"California," "Colorado," "Maryland," and "South Da
kota," with a speed of twenty-two knots, have not yet 
been begun. Neither have the new battleships, the 
"Virginia," "Nebraska," "Georgia," "New Jersey," and 
"Rhode Island," nor the recently authorized protected 
cruisers "St. Louis," "Milwaukee," and "Charleston." 
Nevertheless, there is a sufficient fleet of new ships soon 
to be commissioned to make the demand upon the De
partment for more officers so great that relief must 
come from some quarter before long. This problem 
handicaps the Navy Department to-day quite seriously, 
and even threatens the efficiency of the Naval Acad
emy. The superintendent of this institution has com
plained of the lack of sufficient officers for duty there 
to supervise the drills, technical instruction, and gen
eral discipline of the cadets, and the Navy Department 
has recognized the justness of the complaint; but it is 
unable to afford much relief. Thus it is that Congress 
must at its reassembling in the fall make provision for 
more officers if it expects to reap the full rewards of 
its recent movement to extend the power and useful
ness of the United States navy. While crews for new 
vessels may soon be recruited from practically raw 
material, competent officers cannot be manufactured in 
a few months, but must be educated and trained 
through a series of years. 

Likewise the need of more well trained engineers 
and officers in the engine-room is pressing hard for 
solution_ The present situation in this respect is so 
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critical that the ultimate results on the navy may 
prove disastrous if some relief is not soon afforded. 
The old talk of regenerating the old Engineer Corps 
distinct from the line is now revived. This would 
mean the re·establishment of a corps of officers who 
would have no other duties than those of the engine
room. Examinations are now being held, in the Phil
ippine I slands and at all the principal naval stations, 
of enlisted machinists for the rank of warrant ma
chinists, and fifty of the two hundred applicants will 
be immediately appointed. In this competitive exam
ination some good men will be brought forward, and 
it is believed in some quarters that these fifty appoin
tees may become the nucleus 'of the new Engineer 
Corps. 

DEFECTIVE ASSIGNMENTS OF PATENTS AND 
ROYALTIES. 

In the transfer of property from one holder to an
other, certain forms of law must be observed for the 
protection of both parties. In the case of real estate 
or any merchandise whatever, conveyances may be 
properly drawn by attorneys familiar with the usual 
forms, but if a transfer of patent rights is to be made 
to an incorporated company, involving the allotment 
of shares, rights to make and vend upon royalty, the 
proceedings must accord with the laws of the State in 
which the company has been incorporated, and a 
:horough knowledge of corporation law is indispensable 
to the attorneys ; otherwise, when the company at
tempts to transact the business for which it was or
ganized, it will find itself unable to do so legally. 
Example: in some States shares cannot be assigned 
in payment for services rendered or for merchandise, 
but this has been done ; consequently there has been 
an illegal issue of stock, and if  litigation ensues at 
any time in the transactions of the company it may 
prove a bar to recovery. If  an inventor finds that 
his company has not been properly organized, all pro
ceedings are irregular until the work of organization 
has been done over, causing great delay and extra ex
pense. 

A case of this kind recently occurred in a nearby 
State. John Doe, the inventor of a staple article which 
is in great demand, and has involved a large invest
ment of captital, had manufactured the $oods upon a 
small scale, but finding his business · growing 
beyond his facilities, applied to a firm of brokers 
to increase his capital. To do this they required 
him to have the company incorporated, having, of 
course, previously investigated the proposition as 
an investment. The company was incorporated, the 
work having been done by a lawyer who asserted 
that he was familiar with the procedure, and had 
started several companies upon the road to success. 
A directory was elected and regular meetings held 
to take over the property of John Doe, after 
which it devolved upon the brokers to arrange for tile 
issue of full-paid, non-assessable shares at certain 
prices, and both parties awaited results. John Doe, 
as the owner of the patents, was to receive a certain 
sum for them from the sales of stock made by the 
brokers, the company itself advancing no cash in the 
first instance to secure the property to itself, and the 
rights of John Doe in the patents were not to be trans
ferred until he had received the money for them. This 
was thought to be an equitable arrangement for both 
parties, but in the light of better legal advice it was 
seen that there had been no transaction whatever. The 
company, although ostensibly ready to do business, had 
nothing to do it with, for the company did not own any
thing, having actually bought nothing, and certainly 
could not issue, transfer or sell what it did not own ; 
the shares aHotted to be sold by the brokers or guaran
teed by them, were not merchandise or lawful tender, 
because no one owned them. All the proceedings, there
fore, were null and void, and the work had to be done 
over upon proper methods. Fortunately for John 
Doe no irregular proceedings affecting the status of 
the company had been taken, but delay was caused by 
the incompetency of the attorney, himself a resident 
of the State where the company was incorporated. 

In the granting of licenses to make and vend, it is 
necessary for inventors to be very careful in selecting 
attorneys to draw up the papers ; in n'O case should 
so-called "mutual agreements" be entered into, as be
tween man and man., relying solely upon the assumed 
good faith and intention "to do what is right," as it 
is often termed, by both parties; the covenants should 
be clearly and definitely set forth. Papers or agree
ments which are drawn up in apparently legal phrases 
are sometimes wholly contradictory and adverse to 
both parties. One such "agreement" was drawn by 
parties of the first part in which a certain commission 
was to be paid them for the performance of certain 
work ; but who was to pay the commission, when and 
where it was to be paid, was not stated. An example 
of the difficulties persons are liable to meet with from 
defective licenses is shown in the experiQnce of Richard 
Roe ; he had invented a certain device which was 
a great improvement upon a similar one then on the 
market and made by an old established house. The 
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inventor went to these people, who, after examining 
his device, said it was better t!:J.an theirs, and they 
would like to make it on royalty. Papers were drawn 
up in which they agreed to pay a certain small bonus, 
and thereafter a minimum amount yearly, after the 
manufacture had begun. The bonus was paid and the 
inventor at the end of a year applied to the licensees 
for the minimum yearly amount, having heard nothing 
whatever from the parties in the interim. When he 
asked for an accounting for the past year, no one 
seemed to know anything about the matter, but per
sistent inquiry revealed the fact that the matter had 
not yet been acted upon ; or, in other words, the firm 
had simply locked the proposition up in their safe, and 
ha.d no intention of ever putting the article on the 
market. It  would have spoiled the sale of the goods 
they had made for years, and required a new outfit t'O 
get it up, so it was simply shelved. If  the inventor had 
had a proper agreement, he could have instituted suit, 
at least, but he had put himself out of court by an 
agreement that gave him no recourse. 

As a rule inventors are not business men ; also, as 
a rule, they are prone t'O think that any paper or 
writing stating certain facts in legal verbiage is ample 
protection against trespass', but they are seriously 
mistaken, and cannot be too careful in parting with 
their rights. 

. '.' . 
INTRODUCING AMERICAN METHODS IN ENGLAND. 

The immense workshop that the British branch of 
the Westinghouse Engineering anI! Manufacturing 
Company are having erected at Manchester is rapidly 
approaching completion. When in working order it 
will be a busy hive of British industry, giving em
ployment to some 6,000 people. Americans will control 
the business for the first few months, and will then 
be succeeded by English eagineers who at present 
are being initiated into American business methods 
at Pittsburg. The works cover 40 acres of ground and 
are divided into seven departments. The machine 
shop covers eight .acres. From the north end of this 
shop to the south end of the power house there is a 
single stretch of roof 1,135 feet in length by 427 feet 
in width. The steel and iron foundries each cover 
nearly six acres ; while the brass and malleable iron 
foundries each cover approximately four acres. There 
is also a fine six-story block of offices with a frontage 
of 250 feet. The building contains 15,000 tons of steel
work, which has cost $90 a ton, and 9,000,000 feet of 
timber. The electricity will at first be generated by, 
steam power, but this will be subsequently supplanted 
by gas engines. AL through the grounds culverts are 
laid for the cables for the transmission of power 
throughout the various departments. The buildings 
alone are costing $4,500,000, and the plant to be in
stalled will represent another $ 2,000,000. The location 
of the factory is ideal. It stands on the bank of the 
Manchester Ship Canal, so that vessels can proceed 
up to the very doors of the factory, which will result 
in great economy in handling the goods, while the 
Bridgewater Canal, which also runs alongside, will 
enable coal to be purchased and delivered at the factory 
very cheaply ; and it is also in close connection with 
the principal railroads of the country. When com
pleted it will be one of the largest engineering factories 
in Great Britain. 

MANUFACTURE OF CELLULOID BEADS. 

In these articles German celluloid manufacturers, 
we read in the Gummi-Zeitung, are unable to compete 
with the makers in Gablonz, who would underquote 
them even if the former sold at cost price, and a few 
details which explain this are given. There is one 
firm in Gablonz employing about 30 hands, and the 
beads are not pressed, but each one is singly turned 
in the foot lathe. . Ordinary living rooms serve as 
worksh'ops, which are lighted by electricity. It  must 
not be presumed that this is the result of progress ;  
it is  only a matter of convenience, as Gablonz, in elec
tric lighting, is ahead of small towns in Germany. 
One room contains 20 to 25 lathes, surrounded by round 
celluloid rods. Another room holds 6 to 8 American 
quick-drilling machines, also worked by foot, and 
attended by 6 to 10 female hands. The rods are cut 
up with a circular saw, which is fixed on the lathe, 
to the size required, and a man can cut about 3 ,000 
per hour. They are then drilled at the rate of two 
to six gross per hour, according to length. After 
this they are turned on the lathe, each bead being 
separately placed tightly on a pin. The turning tool 
is a sharp chisel, which leaves the surface of the bead 
quite smooth. The polishing is done lDy simply holding 
the ,beads in the fumes rising from a vessel containing 
boiling spirit. The wages paid are very low, turners 
earning $2.50 to $3.75, drillers $1.75 to $ 2.00, and girls 
$1.00 to $1.25 per week. 

. � ... 
The Cathedral of Notre Dame at Paris, which has 

up to the present time been only lighted by candles, 
is about to be lighted by electrieity. 

3S 
SCIENCE NOTES. 

The population of Paris has increased 6 .98 per cent 
in the last five years. At the present time the total 
population is 2,714,068. 

The Society of German Engineers in Berlin has un
dertaken the preparation of an international technical 
dictionary to be published in English, French and Ger· 
man. Its aim is to secure exhaustive completeness L, 
technical words and expressions, exactness in tran�L-, 
tion, and uniformity in usage. 

A curious phenomenon was observed at the village 
of Le Ghazil, in the French Alps, recently. One day 
toward' evening the inhabitants· were disturbed by a 
loud rumbling in the vicinity of Mont Farand, which 
increased in intensity. Looking toward the scene of 
the disturbance, the villagers were further startled by 
seeing bright flashes of fire. At first the unusual spec
tacle was attributed to volcanic agencies, and a party 
of civil engineers set out to examine the cause of the 
phenomenon. They discovered that the intense. dry 
heat had caused the chalk rocks on the summit of the 
mountain to crack and to break away in all directions. 
These rocks had descended the mountain like an aval
an�he, and being thickly veined with silex, in descend
ing they had struck one another with terrific force, 
scattering brilliant showers of sparks in all direc
tions, with such rapidity that they resembled on.:: 
single sheet of flame. 

From the known latitude of a station it is possible 
to calculate the number of hours that the sun is above 
the horizon during a year. The observations at the 
various stations of the United States Weather Bureau 
give the actual number of sun-lit hours. A comparison 
of the two numbers gives the percentage of sun-lit 
hours at the station. From the last report of the 
bureau ( just published) the following data are 
selected: Albany, N. Y., 55 per cent of sun-lit hours ; 
Atlanta, Ga., 53 per cent ; Atlantic City, N. J. , 58 per 
cent ; Baltimore, Md., 66 per cent ; Boston, Mass., 
52 per cent ; Buffalo, N. Y., 54 per cent ; Charleston, 
S.  C., 55 per cent ; Chicago, Ill. , 53 per cent ; Cin
cinnati, Ohio, 61 per cent ; Cleveland, Ohio, 44 per 
cent ; Denver, Colo. ,  71 per cent ; Detroit, Mich., 50 
per cent ; Galveston, Tex., 61 per cent ; Indianapolis, 
Ind., 49 per cent ; Jacksonville, Fla., 67 per cent ; Key 
West, Fla., 71 per cent ; Los·Angeles, Cal., 76 per cent; 
Minneapolis, Minn., 52 ·per cent ; New Orleans, La., 
49 per cent ; New York, N. Y., 52 per cent ; Phcenix, 
Ariz., 84 per cent ; Philadelphia, Pa., 58 per cent ; 
Rochester, N. Y., 41 per cent ; St. Louis, Mo., 62 pel' 
cent ; San Diego, Cal. ,  73 per cent ; San Francisco, 
Cal., 71 per cent ; Santa Fe, N. 1\1.1.., 75 per cent ; Wash
ington, D. C., 58 per cent. 

Another attempt to ascertain the difference in the 
longitude between London and Paris is shortly to be 
made by the Greenwich and Paris observers, respective
ly. This will make the fourth occasion upon which 
these two observatories have endeavored to settle this 
point, but their results have always differed. At the 
beginning of the last century the difference in longi
tude was estimated by primitive methods to amount 
to 9 minutes 21% seconds. When the electric tele
gt:aph came into use a determination by this means 
proved the calculation to be one second in excess. As 
time progressed various circumstances proved that even 
this estimation was fallacious, and in 1888 a de
termined attempt was made by two French astron
omers at the Paris Observatory and two astronomers 
at the Greenwich Observatory, respectively, to ascertain 
the actual difference. Notwithstanding their working 
in conjunction, no final data was attained, for, whereas 
the French geodists calculated the difference to be 
9 minutes 21 seconds and some few hundredths of a 
second, the Greenwich observation was a fifth of a 
second less. In 1892 another attempt was made on 
precisely similar lines, and again the English calcula
tion was about one-fifth of a second less than the 
French result. It is anticipated that the progress of 
geodesy within the past nine years will enable the 
results of· the two observations to coincide this time. 
It is imperative that their calculations should be the 
same, since nations often divide their territories, when 
no natural boundaries are possible, by longitude and 
latitude. For instance, the boundary line between 
South Australia and New South Wales is nominally 
by longitude 141 degrees east of Greenwich. Tele
graphic calculations, however, prove this delimitation 
to be erroneous by several hundred feet, a result plob
ably due to uncertainties in the determination of the 
longitude. Such inaccuracies, trifling though they may 
appear from an evanescent point of view, are of vital 
importance in discussions over the boundaries between 
different countries, and may possibly lead to serious 
results. For example, the exact delimitation of the 
boundary line between Canada and this country in 
Alaska, which is at present under discussion, depends 
upon the astronomical observations. It will thus be 
seen that if the English and French observers can 
succeed in their measurements, or ascertain the sources 
of error, they will have accomplished a valuable serv
Ice. 



THE" PHOTOGRUROPHONE." 
BY ERNST RUHMlIR. 

The SCIENTIFIC AMERICAN has from time to time 
presented to its readers different methods of recording 
and reprot;lucing both musical sounds and human 
speech. Of these methods, perhaps the most generally 
known is that employed by Mr. Edison, in which a 
stylus attached to a diaphragm engraves upon a rap· 
idly revolving wax cylinder the sound impulses ,thrown 
against the diaphragm. Still another system has 
been devised by the Danish engineer Valdemar Poul· 
sen, who records s'Ounds magnetically by paSSing a steel 
ribbon between electromagnets energized with an in· 
tensity depending upon the strength 'Of the current 
which has been telephonically set up in the circuit. 
In a third, and perhaps a more sensitive method' than 
either of the two mentioned, photography is employed 
as the rec'Ording means. 

Under favorable conditions the variations in the 
intenSity of oscillation of a "speaking" arc light* are so 
appreciable that it is P'Ossible to record them upon 
a moving sensitive film. Upon this possibility the 
construction of my "ph'Otographophone" depends. 

The photographophone, as shown in Fig. 1,  consists 
primarily of a light·tight wooden casing in which 
photographic·film reels are mounted, the film as it is 
unwound from one reel being received by the other, 
as in the cinematograph and similar chronophoto' 
graphic machines. The reel is driven by a small elec
tric motor through the medium of a belt and pulley. 
Traveling at a uniform'rate varying from 2 to 3 meters 
per second, . the film passes the focus of a lens 
in 'front of which the source of light, which may be a 
speaking arc and which is cau.sed to undulate in accord
ance with the sound waves, is placed at a suitable dis
tance. The film after having been subjected to the 
action of the undulating light is  developed in the or-

lflg. 1.-THE FILM·CASING OPEN • .  

dillary way and fixed. If the record be very long, spe
cial developing apparatus is necessary, resembling that 
employed in the development of cinematograph pic
tures. 

The variations of light may be distinctly seen on 
the film. Fig. 4 shows a film which has been acted upon 
by the light, and· then developed and fixed. In repro
ducing the recorded sound, an ordinary stereopticon 
is used in place of the 'Original undulating source 
of light, the film traveling with the velocity equal 
to that with which the record is made. Behind 
the film an exceedingly sensitive selenium cell 
is removably mounted and connected with two 
telephone receivers in the circuit of a small 
dry battery ( Fig. 2 ) .  The variable trans
parency of the film will cause the selenium 
cell to be illuminated with a light which fiick
ers in accordance with the undulations of' the 
recording arc. It is a well-known phenomenon 
that selenium conducts electricity with an in
tensity that varies as the light by which it is 
illuminated .  The ever-varying light thrown 
upon the sensitive cell of the "photographo
phone" causes the current in the circuit to vary 
therewith, these variations of 'current being 
tr�nsformed at the telephone receivers into 
::t:!oustic waves, corresponding with the sound 
,c!ldulations originally photographed upon the 
film. 

By this method sounds are reproduced with 
astonishing distinctness. The loudness can be 
varied by increasing the candle power of the 
light employed in the stereopticon. Indeed, it 
is possible so to magnify the sound that a 
rec'Ord can be reproduced with a clearness 
equal to that of telephone transmission. It  is 
immaterial whether a positive be made from 

* SCIBNTIFIC A¥liruCAN for Jnne 8, 'lWl, page 858. 

the film or whether the original negative be used. 

Apart from the extreme sensitiveness of this pho
tographic method of recording sound, the

' 
invention 

is of considerable practical utility in so far as any 
number of positive copies can be made from the 
'Original negative. The film may be so long that the 
speech or song to be recorded may be almost inter-

Fig. 2.-THE RECEIVER. 

minable. Moreover, the films are so compact that 
even a very long record can be stored in an exceedingly 
small space. 

By using an undulating incandescent lamp in place 
of the speaking arc light in an improved instrument 
which I have constructed, I succeeded recently in 
attaining very good results with a film speed of 20 
G�ntimeters per second. It is my intention to employ 
the photographophone in connection with the cine
matograph and to ascertain whether it be possible to 
record the movements of bodies and of sounds ( such 
as music)  upon the same .film. By means of the many 
auxiliary apparatus which have been devised in late 
years for the purpose of magnifying sound, it is 
to be hoped that the photographic sound-record may 
be successfully reproduced in a large auditorium. 

Berlin, April, 1901. 

A New Method of Preparing t h e  Hydrates of the 
Peroxide of Sodi u m  and '''helr Properties. 

M. George F. Jaubert has lately made a series of ex
periments with the peroxide of sodium, and finds that 
the hydrates 'Of this body may be easily prepared and 
may be used to produce hydroxyl in different degrees 
of concentration ; this method will no doubt be of 
value in different chemical operations. In an account 
given to the Academie des Sciences, M. Jaubert de
scribes his experiments as follows: It is well known 
that the peroxide 'of sodium, under the action of a 
small quantity of water, decomposes violently with 
disengagement of oxygen and leaves a residue of caus
tic soda. This reaction is accompanied with consid
erable heat, and the temperature may rise above the 
boiling point. The following equation shows that 18 
parts of· water suffice to decompose 78 parts of the 
peroxide : 

Na,O, + H20 = 2NaOH + O. 
The experimenter has found that quite another re

action takes place if the peroxide is simply exposed to 
the action of dry air, free from carbon dioxide. In 
this case the quantity of water absorbed by the perox
ide may greatly exceed the theoretical amount nec
essary for its decomposition. While 25 parts of water 
p'Oured drop by drop' upon 100 parts of peroxide seem 
to bring about an almost total decomposition, it is 

FiB. 3.-THE "PHOTOGRAl'HOPHONE." 
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found that by using water vapor at the 'Ordinary tem

perature the same quantity of peroxide may be made 
to absorb up to' 200 or 225 parts of water, and this 
without decomposition-that is, without giving off oxy
gen, The experiment was carried out by placing the 
peroxide in a closed vessel provided with a pressure 
gage ; the chamber contained also a vessel of water. 
whose vapor was constantly absorbed by the peroxide. 
At the end of 24 hours the pressure had not changed. 
but the weight of the peroxide had increased fr'Om 100 
to 136 ; it had been transformed into a pure white and 
friable mass. resembling snow. It was then left for 
a number of days and its increase in weight per day 
was as follows : 100 ( original ) , 136,  163,  223, 256, 275 ; 
at the end of 5 days more it weighed as much as 325.  
As the hydration may be stopped at any time, it  is  
possible to  'obtain by this process, and in large quan
tities, the hydrates already known, Na,O, + 2H,O and 
Na,O, + 8H,O, as well as' a seri.es of intermediate and 
unknown hydrates. M. Jaubert has studied especially 
the hydrate Na,O, + 8H20, which he has prepared in 
great quantities. It appears as a snowy white mass, 
in contrast to the yellow color of the peroxide. It dis
solves easily in water without giving off oxygen, but 
is less soluble in ice-cold water, and in this way may 
be precipitated. It is thus obtained in pearly scales 
resembling boric acid, and analysis gives the above 
formula. The hydrate of the peroxide of sodium dis
solves in water with a great lowering of temperature ; 
in concentrated acids it dissolves without appreciable 
change of temperature and gives solutions 'Of hydroxyl 
of remarkable stability. This property makes it of 
great value in the preparation of hydroxyl. The hy
drate is quite stable when cold, and has been kept for 
more than six months without appreciable change, but 
at 30 deg. to 40 deg. C.  it partially decomposes and 
gives off 'Oxygen ; at 80 deg. to 100 deg. its decomposi
tion is total. This body, which may be easily pre
pared in the laboratory, permits of obtaining solutions 

Fig. 4.-A PHOTOGRAPHIC SOUND·RECORD. 

of hydroxyl chemically pure and in all degrees of con
centration 'up to 85 per cent. 

... II" 

A Natural Zoo In Uganda. 

. Sir Harry Johnstone, the English special commis-
'sloner for Uganda, has recently returned to London 

after an absence of two years. He is going to pro
pose to the English government that a stretch of coun
try lying between Eldoma Ravine Station and the 
slopes of Mount Elgon, which contains the most ex
traordinary quantity of game that he has ever seen 
in tropical Africa, should be .preserved as a national 
park or game preserve, similar to our Yellowstone. 
This district is entirely depopulated, the result of the 

terrible internecine wars of several years ago. 
It is now filled with all kinds of game indig
enous to Central Africa, and the animals have 
been left unmolested for so long that they are 
quite as tame as if they had been kept in cap
tivity. 

His caravan passed through vast herds of 
elephants and rhinoceri, while zebras and 
antelopes would even approach them within a 
distahce of ten yards. Lions were also fre
quently encountered. It was in this district 
that the commissioner discovered the new spec
imen of giraffe, the male of which· had five 
bosses or horn cores. The fourth and fifth 
horns protruded from the head just behind the 
ears at the base of "the, skull. Sir Harry John
stone also met the,extraordinary race of ape
like men. first discqrered by Mr. Grogan and 
Mr. Sharpe, on tbe .. borders of the Congo For
.est. He secured 'several photographs and 
measurements to confirm his meeting with th.ls 
Simian race. The'se"people. however, must not 
be confounded with:the Congo dwarfs, who are 
quite a distinct race, since whereas the latter 
measure about f'Our feet in height, the forme� 
are of normal stature. 
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A NEW TYPESETTING MACHINE. 

i 

Some of the best inventive genius 
in the United States has been devoted 
to the solution of the typesetting prob
lem, as has been already noted in our 
description of the remarkable Paige 
typesetting machine, which was shown 
in the SCIENTIFIC AMERICAN for March 
9, 1901. The system which we now 
illustrate was invented by Mr. Alex
ander Dow. The invention is the de
velopment of years of patient investi
gation as to the conditions which 
govern a satisfactory typesetting ma
chine. The Dow composing machine 
uses foundry type of any size from 
five to twelve point, and the change 
of font from one size to another re
quires but a few minutes. 'The' speed 
of the composing machine is limited 
only by the ability of the operator, 
the mechanism being normally set to 
allow a maximum of about 12,000 ems 
per hour. The system of composing 

ROTATABLE STICK RECEIVING LINE OF TYPE DURING COMPOSITION. 

line is then automatically pushed into 
the galley and a lead or space between 
the lines may be inserted. All these 
operations go on without attention 
from the operator, who is composing 
the next line. With the aid of our 
detail illustrations the operation will 
be better understood. Most of the 
machines built heretofore have de· 
pended upon the weight or gravity of 
the types to carry them through cer· 
tain portions of the mechanism. The 
individual types are so .small that 
when wet or dirty they are apt to 
stick to the side of the channels, reo 
sulting in frequent stoppages. With 
the composing machine which we are 
describing this source of trouble is 
removed by the use of a positive-acting 
mechanism for moving the type at 
every point. The types are held in place 
and pushed or thrust through every 
movement. The types are assembled 

involves the use of two machines ; one 
composing machine which sets foundry 
types, character by character, line by 
line, and delivers them automatically 
justified on th.e galley, and the other 
a distributing machine, one of which 
will supply the magazines for about 
three composing machines. The lat
ter are operated by one man each, and 
the power is usually obtained by a 
small electric motor. The ty.pe maga
zines will be seen directly above the 
keyboard. They are 4 feet in length 
and will contain enough type of the 
usual size to supply an operator for 
a day. The magazines contain three 
channels for the letter e, and two 
channels each for the other most used 
letters. . Matter can be set up to a 

in the center at the foot of the two 
main magazines. Reciprocating push
ers take the type to the center. Here 
a quick-acting blade thrusts the type 
into an upright channel called the 
"stick," which is shown in the first 
of our smaller engravings. Each type 
forces down the preceding one. As the 
types enter into the stick they are 
directly in front of the operator and 
may be read and corrected at will. 
Plain, rectangular bits of brass serve 
to separate the words temporarily. 
When the line is sufficiently full the 
operator touches the line key, and the 
stick turns quarter way around, EO 
that the line is horizontal instead of 
vertical. The line is then pushed out 
by a blade to a point on the raceway 
called the "bridge," where the justifica
tion begins. width of 5% inches. The keyboard 

contains ninety keys placed in four 
banks, the arrangement being that of 

EACH WORD WITH THE JUSTIFYING SPACE BEING MOVED TO THE GALLEY. The most ingenious part of the 

the universal keyboard in common use on nearly all 
typewriters. 

The operation of composing or' setting the type 
consists in fingering the keys until the line approaches 
completion. Upon warning being given by a small 
bell, the operator completes or divides the final word 
of the line, touches the line key and continues the 

manipulation of the keyboard. The type feeds down 
into an upright channel called the "stick," which 
rotates so as to transfer the line to the raceway, which 
is horizontal. Here automatk mechanism measures 
the line and determines the proper combination of 
spaces necessary to justify it, separates the line into 
words, inserts the proper spaces in the line. The 

whole apparatus is the justifier. It 
will be remembered that during the composition plain 
spaces of equal size have been inserted simply to separ
ate the words temporarily. These have now to be re
moved to make place for permanent spaces of proper 
justifying size. 

As each word is in turn forwarded to the galley, a 
proper justifying space is inserted before it until the 

FRONT VIEW OF THE DOW COMPOSING lI[AOHINE. SHOWING KEYBOARD, STICK 
AND TYl'E ItAGAZINES � 

:aEAB VIEW OF TllE DOW COll[POSING lI[ACliINE, SliOWING Tim 
JUSTIFIER. 



whole line in the galley is perfectly jUl!ltified. When 
ever the s.pace·key is depressed, the fact is registered 
in the calculating device, which is seen at the rear of 
the machine, directly back of the magazine. When the 
line is ready to be sent to the justifying mechanism, 
its shortage is automatically measured and recorded 
by the calculating mechanism. The calculator havillg 
i'Qgistered, say, six spaces for the line, and thirty
three hundredths of an inch space to be filled, sets in 
position the mechanism for ejecting six spaces, select
ing them from the ten sizes in the space magazines, 
and they are then pushed into line as the words are 
separated. It will be seen that the keyboard operator 
need never consider justification at all, changes in the 
measure not even interfering with it, nor do the 
corrections made by hand. The whole operation of 
justifying a line occupies but a few seconds' time, so 
that the justified line is always out of the way before 
the operator can finish another line and present it to 
the justifying mechanism. When the last word of a 
line is reached the line is at once pushed down into 
the galley with the matter that precedes it. The 
machine is provided with various safety devices to 
protect it from accidents, broken type, etc. 

The type matter which has been set can be used for 
printing direct or for electrotyping, and is then ready 
for distribution. The types are specially nicked for 
distribution. The dead matter is placed on the galley 
of the distributor in considerable quantity. The dis
tributor, like the composing machine, ha.ndles the type 
irrespective of its condition. The galley mechanism 
presses the type firmly against the top, so that the 
upper line is lifted off and pushed into a raceway. 
From the forward end of this line rotating carriers 
take off the types with great rapidity and transfer 
them to the proper channels which i'adiate above the 
C2!lter of the distributor. Battered types or dirt in 
the nicks releases a suitable lock, which stops the 
machine and allows the operator to remove it without 
damage to the mechanism. 

The general design and construction of the machine 
is in accord with the latest scientific knowledge. The 
cams are made on an especially designed machine that 
produces highly accurate results. 

• · e ,  • 
Oil for Marine Uses. 

In spite of the experiments and dissertations upon 
the relative values of coal and oil as  fuel, comparative 
tests are constantly made. The subject is so fascinating 
to engineers that they will not abandon it. A Dutch 
torpedo boat constructed by Yarrow & Co. was re
cently fitted up to burn both coal and oil as fuel, the 
latter being merely supplementary, to be used only 
when high sl'eed is needed for a short time. The oil 
tank was carried on deck, so that in case of being 
struck during an engagement the oil would be di s
charged overboard instead of in the hold ; steam was 
used to spray the oil through the burners, the loss of 
fresh water through this cause being slight, owing to 
the short time it was used. During the coal ' trial 
the boiler pressure was 150 pounds per square inch, 
with one inch water pressure, the ' engines making 
350 revolutions per minute ; the speed of the vessel 
was 24lh knots. Oil was then admitted into the boiler 
furnaces, coal still being burned at the same rate as 
before, with the result of increasing the prQssure to 
180 pounds, revolutions to 365 per minute, and the 
speed to 2 6 lh  knots per hour. The coal burned was 
at the rate of 2,800 pounds per hour, and oil at 700 
pounds per hour. A great advantage of this combinea 
use of coal and oil is that the speed can be increased 
at once by the admission of oil, so that dirty fires are 
no bar to pursutt of an enemy on sight. 

• • • 
" N ovel " Motor 'rractlon Engine. 

Under this caption foreign technical journals de
scribe an oil engine said to have been recently invented 
in Germany, but which, as regards type and general 
action, was first brought out in this country by the 
late Richard Dudgeon. Some of the details of the 
German engine may vary from that of Mr. Dudgeon'g, 
and the agent employed as motive power-oil vapor
if; different from the latter, for he used steam ; but 
the syste� was devised forty years ago, and the writer 
saw it in action in this city, with Dudgeon driving it. 
The motor in question consists of a friction roller, 
or pinion, working on the inside of a larger wheel, 
such as a locomotive tire, for instance. The tire
tread runs directly on the road and suitable framing 
is provided to carry the engine. The device itself 
proved very successful as to tractive power compared 
with other methods, the advantage being given as 60 
per cent in its favor. 

.-: , . ,  . 
In publishing in our issue of April 13 some photo

graphs of the new Pacific Mail steaR-ship "Korea," 
we failed to state t,hat the engraving' of the launch 
was made from a copyrighted photograph by Samuel 
E. Rusk. The omission was made inadvertently, and 
we now take pleasure in giving the proper acknowl
edgment, the neglect of which at the time of publica
tion we greatly regret. 

$ C itutific �tutricau. 
Engineering Notes 

A carboniferous deposit has been discovered on the 
coast of Iceland. The coal is excellent in quality. 

The Hamburg-American Line has arranged for a 
tank holding about 16,000 barrels, to be placed in the 
Hamburg ·petroleum harbor, for the storage of liquid 
fuel for the use of vessels of their line. 

The London County Council have recently placed 
a new float upon the River Thames, driven by liquid 
fuel. By means of a large burner full steam is  raised 
in a very few minutes. The special type of burn:er 
known as the Clarkson, which is utilized, vaporizes the 
oil, and then mixing the vapor with the air pro
duces an intensely hot flame, which has the additional 
advantage of being almost smokeless. 

Experiments are being carried out by the British 
Admiralty for the employment of liquid fuel in the 
smaller ships of the navy. A special system of burn
ing the oil i s  being tried, in which the liquid is dis
tributed on a bed of coal and firebrick by means of a 
steam spray and there ignited. The low-flash Borneo 
oil is being utilized, as it has been found preferable 
to the Russian oil for this purpose. Liquid fuel is 
much more advantageous and economical for small 
craft, but the greatest difficulty encountered is the 
maintenance of the steam pressure. Once this diffi
culty has been satisfactorily surmounted liquid fuel 
will be extensively employed in the navy. 

During the submerged experiments with the French 
submarine boat "Narval," especially in those cases . 
whete the vessel has remained under water for a pro
longed length of time, the crew have suffered from a 
peculiar sickness. It has been found impossible to 
account for this curious malady, and the Ministry of 
M'arine has issued a regulation that all men in future 
recruited for submarine boats must undergo a rigorous 
medical examination. The sickness is believed to be 
due to constitutional causes, but doctors are now ac
companying the submarine boats during the sub
merged trials to study the indisposition and to al5cer· 
tain its cause if possible. 

The new British Admiralty Board has on several 
occasions recently displayed its readiness to discard 
the cloak of conservatism which has so long charac
terized it, by introducing several new features, and 
by introducing modern plants in the shipyards. One 
of the latest evidences of . this progress is the over
hauling of the plant in' Portsmouth dockyard, the pre
mier shipbuilding yard of the country, and the instal
lation of up-to-date American labor-saving devices. 
Most of the machinery at present in the dockyard is 
from twenty to thirty years old, and consequently is 
quite obsolete. An American pneumatic plant for riv
eting and drilling is to be attached to one slip, and if 
it J!lroves thoroughly sati sfactory further plants will 
be provided to the other building slips. Several elec
tric calkers are also to be introduced, together with 
eleetric drillers, while the traveling cranes in the va
rious departments will be driven by the same motive 
power. It is intended that electricity shall be utilized 
as the motive power in connection with all the heavy 
machinery. 

III view of the agitation there is in this country for 
three-cent car fares, a brief account of the cheap trav· 
eling facilities in Europe is interesting. The facts 
have been collected 'by the British ambassaldors in 
Germany, France, and Belgium respectively, anG have 
been dispatched by them to the British Foreign OfficQ, 
London, and published as a Parliamentary paper. 
Belgium offers the greatest and cheapest facilities for 
traveling. The state, which owns the railroads, issues 
five different types of tickets to the work people living 
in the neighborhood of the towns in which they are 
employed, including tickets, single or round-trip, for 
six and seven consecutive days per week, and tickets 
for one round. journey each week, at considerable re
ductions upon the ordinary tariff. For a single 
journey of five miles on six days of the week, a total 
charge of fourteen cents is made, and for the six 
round trips twenty-two cents is charged. Traveling 
upliln the surface street cars is cheaper still. In 
Brussels the company which contrcls the whole of 
the street tramways in the city is compelled to issue 
to workmen up to 8 A. M., and in. the evenings be
tween 7 P. M. and 8 P. M., single tickets 'On week 
days at a maximum charge of two cents any distance, 
including one transfer. When the tramways of Ant
werp have been consolidated into one company, which 
will be accomplished in a few weeks' time, the same 
regulation will apply, and in this instance it will be 
possible for a man to travel 27lh miles for his two 
cents. In France the workpeople enjoy a reduction of 
80 per cent upon the ordinary third-class fares upon 
the railroads. On the German. imperial railways in 
Alsace-Lorraine the monthly c'Ommutation tickets for 
workmen average about one-fifth of a cent per mile, 
and on the Prussian state railroads, upon which 
weekly commutation tickets are issued, the rate Is a 
fraction higher. 
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Undel' the Lilacs. 

T'O the Editor of the SCIENTIFIC AMERICAN : 

Was it the attempted application of the doctrine of 
territorial expansion ; was it a case of forcing a higher 
order of civilizati'On upon an energetic and unwilling 
race ; was it retaliation for real or fancied insult to 
national honor ; was it, perhaps, because of an inter
est in the slave trade or a gold mine or a diamond 
field ; was it any or none of these reasons that led 
to the terrific and decisive battles of which I was an 
interested witness some years ago ? 

It will perhaps never be determined what were the 
causes underlying a struggle of three days' duration, 
marked by carnage, feats of strength and deeds of 
valor such as it is rarely the lot of historian to record. 

I was sitting 'One Slimmer afternoon in the shadow 
of my cottage near a stunted lilac bUSh, when my atten
tion was attracted to a horde of large black ants cross 
ing a narrow roadway which lay between my house 
and that of a neighbor in the same yard. 

Their objective point, I soon perceived, was the foot 
of the lilac, the ground around which had been honey
combed by little red ants less than half as large as the 
others. There seemed to be an unusual excitement 
here. Possibly a sentry or scout had brought news to 
the colony of the approaching army. At least they 
were not being attacked unawares. The invaders were 
met near the foot of the bush, and the war was on. 

The battle ground was confined to a space perhaps 
three feet square, but here among the hillocks and 
ravines in miniature, all the tragedies and triumphs 
of war were enacted. 

There was at first arrangement and order when van 
met van, but the conflict soon resolved itself into a gen
eral catch-as-catch-can encounter. Woe to the red ant 
luckless enough to get into the jaws of its larger foe. 
One closing up of those powerful instruments and a 
crushed, helpless mass was flung aside. 

The smaller, however, had the advantage both in 
numbers and agility, and fought in pairs or triplets. 
Thus, while the black ant generally killed one or more 
of its antagonists, it was itlilelf doomed . 

The duration of a battle varied from five to fifteen 
minutes, when, all at once, hostilities would cease by 
the disappearance of the invaders, to be as suddenly 
renewed later. 

It was pathetic during these periods of truce to note 
the casualties and the movements on the fateful field. 
Busy little army surgeons, or possibly members of the 
Red Cross corps, hurried from one :;:nangled body to 
another. Sometimes a feeble response on the part of 
the wounded soldier to the anxious inquiry of the re
lief was noticeable. The solicitous and universal sym
pathy of the unharmed for their less fortunate com
panions was a sight never to be forgotten. The ground 
was strewn with bodies in all stages of dismember
ment-legs gone, antennre missing, head severed from 
the body, the body itself sectioned. Here and there 
one mortally wounded dragged itself . slowly and pain
fully to some obscure spot to die. Others were helped 
away to a place of security, but in such a condition 
that it is safe to infer they passed their remaining 
days in a hospital or some home for the disabled. 

For three days in at least as many battles each day 
the conflict raged. Each day witnessed a perceptible 
thinning out of the ranks, but the vigor and spirit of 
the contest kept up till near the close. 

Desirous of knowing what effect the presence of 
strange surroundings would have on the combatants, 
I procured a large glass dish and captured s�veral of 
both species. This I repeated at various times. In
variably, while at first trying to escape, upon becom
ing aware 'Of each other's presence they grappled and 
fought to the death. Valor, honor, hatred, revenge 
( What was it?)  dominated entirely over fear. 

Against the stubborn resistance and greater numbers 
of their antagonists the invaders could not hold out. 
A panic finally seized the survivors such as comes 
upon human warriors-an unutterable, unreasoning 
fear, and, thoroughly defeated in their object, what
ever it might have been, for days after hostilities 
ceased any unusual noise near their dwellings would 
send each individual hurriedly to shelter as if an 
avenger were at its heels. 

The evidences of war having been removed from the 
battlefield, the stunted lilac once more towered above 
homes in which thrift and courage went far to redeem 
the losses and promised a future over which no gloom 
could cast a shadow. 

Muncie, Ind. M. M. SHERRICK. 

. , .  � .. 
Successful Trial of the Santos-Dumont Balloon. 

The motor-driven balloon of M. Santos-Dumont had a 
trial on July 12, the voyage being from St. Cloud 
around the Eiffel Tower at Paris and return. Accord
ing to cable reports the speed was about 37 miles an 
hour. The height of the balloon above the ground 
varied from 3 20 to 890 feet. The aeronaut descended 
successfully six times upon foreordained spots. 
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TWO OF THE LATEST TYPES OF B �TTLESHIPS. 

It is  evi dent, even to the casual student 'Of naval 
matters, that the once clear line 'Of demarkatiDn be
tween the battleship and the cruiser is likely, in these 
latter days, tD disappear altogether, the tWD types 
becDming merged in a vessel which is distinguish8d 
by pDssessing, in the highest degrees, the qualities 'Of 
size, speed, armor and armament. 

We illustrate 'On the frDnt page 'Of this issue tWD 
'Of the latest designs fDr battleshi ps, 'One representing 
the " Duncan" class of the British navy, . and the 
other the " Peresviet" class 'Of the Russian navy, bDth 
of which illustrate the tendency abDve referred tD. 

THE BRITISH BATTLESHIP "DUNCAN ."-The "Duncan" 
represents the cDmmDnly accepted ideas as tD what 
features should be embDdied in a first- class battle
ship, and in her speed and the dispDsition of her 
armament she is nDt unlike 'Our own vessels 'Of the 
" Pennsylvania" class, althDugh the latter are CDn
siderably mDre powerful. In the "Duncan" we see 
the direct descendant 'Of the 'Original "RDyal SDV
ereign" type 'Of 1 8 9 2 ,  with such mDdificatiDns intro
duced as have been suggested by the prDgress 'Of naval 
design during the past decade. The "RDyal SDV
ereign" was 'Of 14,150 tDns displacement, 17J.h knots 
speed, with 18 inches armDr 'On the side and 1 7  inches 
'On the gun pDsitiDns ; an armament of fDur 1 3 % -inch, 
ten 6-inch guns and sixteen 6-pDunders ; 
and a bunker capacity 'Of 1,800 tons 'Of 
cDal. FDllowing her came the "Majes
tic," launched in 1895,  'Of 14,900 tons dis
placement, 1 7 %  knDts speed, and the same 
bunker capacity, carrying 9 inches 'Of 
Harveyized armDr 'On the sides and 14 
inches 'On the gun pDsitiDns, and armed 
with fDur 12-inch wire guns, twelve 6-
inch rapid firers, and ei ghteen 3-inch 
rapid-firers. Then came the "CanDpus" 
type, launched in 1898,  'Of 12,950 tons dis
placement, 1 ,800 tons bunker capacity, 
18 . 2 5  knots speed, and the same arma
ment a s  the " Majestic," but with armor 
reduced to 6 inches 'Of Harveyized steel 
'On the 'belt and 1 2  inches 'On the gun 

J C itu tific �mtrintu. 
1 8  knDts i s  rather IDW i n  these days fDr a cruiser-bat
tleship, a type which in the Italian deSigns as repre
sented by the "Regina Elena" class, is  tD have a 
maximum speed 'Of 23 knots an hour. The "Peresviet" 
is  distingui shed from all preceding vessels 'Of the 
Russian navy by being driven bY triple-screw engines, 
and it is alsD the first 'Of the Russian ships tD carry 
the 6-inch rapid-fire guns 'Of the secondary battery 
in separate armDred casemates. A noti ceable feature 
in these ship s  is the extremely high freebDard ; the 
tWD forward 10-inch guns must have a cDmmand 'Of 
'Over 33 teet abDve the water. A thDroughly charac
teristic feature is  the large number 'Of 3-inch guns 
which are carried, there being no less than twenty 'Of 
these very formidable little weapDns ; indeed, the 
Russians in tlieir later ships show quite as strong a 
preference fDr extremely heavy batteries as we do i n  
t h e  United States. 

The "Peresviet" and class are 434 feet 6 inches long, 
7 1  feet 6 inches beam and draw 26 feet of water. They 
are expected tD develDp their cDntract speed with an 
indicated horse-pDwer 'Of 14,500.  Their cDal supply 
is very liberal, for on a displacement 'Of 12,674 tons 
they will carry a normal cDal supply of 1,063 tDns, 
and a maximum bunker capacity of 2 ,056 tDns. The 
protectiDn i s  very clearly shown in the accompanyin g  
diagram. In cDnsi sts 'Of a belt '0'£ 1 0  inch Harveyized 
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ship-shape and well-ba.lanced appearance, and tD 'Our 
thinking are amDng the handsDmest naval designs 
which have been turned out in recent years. 

• • • • • 
A Spider' s Geni u s. 

I have cDnsiderable respect fDr the female spider, 
nDtwithstanding the fact that she does nDt treat the 
male very cDnsiderately. I had an DppDrtunioty last 
summer tD watch a large 'One that had a web in the 
top 'Of a decaying peach tree with so few leaves that i t  
w a s  in plain view. I caught sight 'Of h e r  first when 
watching SDme birds with my glass. She seemed tD 
be climbing frDm the tDP 'Of the tree on nDthing to a 
telephone wire some fifteen feet away and somewhat 
higher than her web. When she reached the wire she 
went around it and then back. In studying the situa
tion, I found the web was so IDcated that it requi red 
a cable to hDld it up, and the spider had in SDme way 
gDt. 0:., '" 'Over the wire SD far away. This cable was, 'Of 
CD1! · . , . ', a slender si lken thread which evidently she 
had \.drDwn 'Out, and 'On account 'Of its li ghtness it had 
fiDated tD the right place and becDme attached there 
by its glutinDus properties. It seems remarkable that 
it ShDUld have adhered tD the wire firmly enD ugh to 
allow SD large an insect tD climb over it, which she 
did every day as long as I watched her, evidently tD 
mend Dr strengthen it. The spider must have brains 

in which the ability to construct i ts web 
and adapt it tD conditions is  highly de
veloped. In an article in Chambers' s JDur
nal the following aCCDunt 'Of how the spi
der fDrms its silken threads is given : 

"One of the mDst interesting features 
in the economy of spi ders is thei r pDwer 
'Of emitting iSlender threads of a silk-like 
substance called gDssamer, with which 
most 'Of them construct mesh like nets,  
and a few lDng, dangling cables, by which 
they are bUDyed thrDugh the air with 
nearly as much facility as thDUgh they 
had been furnished with wings. The ap
paratus provided by nature fDr elabDrat
ing and emitting this gDssamer is a beau-
tiful piece of mechanism. W ithin the 

pDsitions. The "Duncan," which is nDW 
under cDnstruction, is, therefDre, a direct 
imprDvement upDn the "Canopus," having 
1,000 tons more di splacement and the same 
battery, but 19 knDts speed, as against 
18.25,  while her bunker capacity has been 
rai sed tD 2,000 tDns. The defensive quali
ties are vastly greater, 7 inches of Krupp 
steel taking the place 'Of 6 inches 'Of 

BRIT ISH FIRST -CLASS BATTLESHIP " DUNCAN." CLASS OF SIX SHIPS. 

animal there are several little bags Dr 
vesicles 'Of a gummy matter ; and these 
vesicles are cDnnected with a ci rcular Dri
nce situated at the abdDmen. Within 
this orifice are five little teats or spin
nerets,. through which the gDssamer is 
drawn. It must not be cDncluded, hDW
ever, that there is  'Only 'One film of gos-

Harveyized steel 'On the belt, and the gun 
positions being protected with 1 1  inches 
to 6 inches of Krupp steel, as against 12 
to 5 inches 'Of Harveyized steel in the 
case 'Of the "CanDpus." The 7-inch side 
armor of the "Duncan" extends over 290 
feet out 'Of her total length 'Of 405 feet, 
and it is cDntinued, with a gradual de
crease in its thickness forward, tD a 
minimum thickness 'Of 3 inches at the 
bow. PrDtectiDn is further assured by 
tWD steel decks, the lower turtle-backed 

- -G- - �I-e -

samer produced by each spinneret ; the 

deck being 2 inches in thickness, and the 
deck abDve it 1 inch in thickness. The 
main armament cDnsists 'Of four 1 2-inch 
wire guns, carried in tWD barbettes plated 
with 1 1  inch Krupp steel, and twelve 6-
inch rapid-fire gun s carried in casemates, 
eight of them on the gun deck and four 
'On the main deck. Of these 6-inch guns, 
fDur will be ,able tD fire dead ahead and 

RUSSI AN FIRST -CLASS B A T T LE SHIP " PERESVIE T . " C L A SS OF THREE SHIPS, 

fact is, these teats are studded with thou
sands 'Of minute tubes tOD small for the 
naked eye to perceive, and each of these 
emits a thread of incDnceivable fineness. 
These mi nute tubes are knDwn as spi
nerules, and the films which proceed 
frDm them unite like so many strands 
'Of a rope tD form the thread of gossamer 
by which a spi der suspends itself. The 
finest thread which human mechanism 
can prDduce i s  like a ship's cable CDm
pared with the delicate films which flDW 
frDm the spinnerules 'Of the large st spi
der. The films are all distinctly separate 
'On cDming from the spinneret, but unite, 
nDt by any twi sting prDcess, but merely 
by their 'Own glutinous Dr gummy na
ture. Thus the spinning apparatus . 'Of 
the disdained spider, when viewed by the 
eye 'Of science, becomes 'One of. the most 

four dead astern. AlthDugh the " Duncan"" is an ad
mi rable design, altDgether we think that the effic
iency 'Of the 6-inch battery would be greatly increased 
i f the 6-inch plating in the wake of the !i-inch guns 'On 
the gun deck were cDntinuous, instead of extending 
only in the wake of each gun pDsition. 

Judged frDm an American standpDint, the arma
ment is rather li ght for a vessel 'Of 14,OOO tDns dis
placement, althDugh it must be remembered that there 
are cDmpensating features in the high speed and the 
large coal supply. Our own vessels 'Of the "GeDrgia" 
class, illustrated in the SCIENTIFIC AMERICAN 'Of ND
vember 17, 1900, althDugh of 'Only 1,000 tDns greater 
di splacement, are 'Of equal speed and much mDre 
heavi ly armDred ; and alsD in additi Dn to carrying the 
same number of 1 2-inch and 6-inch guns, they will 
have an intermediate battery 'Of eight 8-inch rapid-fire 
guns. 

THE RUSSIAN BATTIESHIP " PERESVIET."-The Rus
sian navy, like that of France, is remarkable for the 
wide diversity 'Of types which exists amDng its bat
tleships ; indeed, it may be said that Russia has 
shown more 'Originality, and is answerable for the in
trod uctiDn of mDre novelties 'Of design, than any other 
naval pDwer. The "Peresviet," with her sister ships 
" Oslabya" and " PDbieda," combine the qualiti es 'Of thQ 
battleship and cruiser. They · are unlike any 'Other 
ships 'Of recent construction, althDugh the speed 'Of 

wDnderful pieces 'Of animated mechanism 
steel, assDciated with a 2 % -inch prDtective deck. This known tD man. The animal has great cDmmand 'Over 
belt will be carried up 'On either side tD the main this apparatus, and can apply it at will as long as the 
deck fDr a length 'Of about 2 5 0  feet amidships. The receptacles within are replenished with the gummy 
main battery 'Of four 1 0-inch gun s is mounted in two fluid, but as soon as this gum is exhausted all its 
turrets, prDtected with 9 inches 'Of armor. The 6-inch efforts to spin are fruitless, and it  must wait till na-
rapid-fire guns 'Of the secondary battery, 'Of which ture, by her inscrutable chemistry, has secreted it 
there are eleven, will be dispDsed as follows :  fDur 'On frDm the fDDd which is devoured·."-Dr. M. L. Hol brook 
the gun deck in armDred casemates with arcs 'Of. fire , ." in the PhrenDIDgical Journal. 
from abaft "the beam tD dead ahead and dead a'stern ; • , • , • 
four 'On the main deck, immediately abDve the guns 
just mentioned, the walls . 'Of the casemates being ver
tically flush with thDse 'On the deck below and , the 
guns having the same arcs of fire. TWD Dther. 6-inch 
guns will be carried i n  casemates amidships, as shDwn 
in the diagram, and 'One will be carried 'On the same 
deck forwa;d in the bDW, its port being c)lt through 
the stem. Tl;I.ere will be ten 3-inch rapid-fire guns 'On 
the gun deck and ten 'On the main deck. The vessel 
carries six torpedD tubes ; and it , ShDUld be mentiDned 
that there i s  a powerful electric TristallatiDn 'On bDard, 
bDth fDr lighting and fDr such purpDses as hDisting 
shells, turning turrets and siniilar DperatiDns inci
dental tD the wDrking of a battleship. The military 
masts are shDrt but pDwerful, and there will be a 
numerDUS battery of twenty-seven 3-pDunders and 1-
pDunder guns distributed thrDughDut the superstruc
ture and the 'military tDpS. "" These vessels, as may be 
judged fr'Om 'Our illustratiDn, prespn.t an exceedingly 

Messrs. Denny BrDthers, 'Of Dumbarton, Glasgow, 
the builders o,f " ShamrDck 1 1 . ,"  are constructing a 
steamer tD ply upon the Clyde equipped with the 
Parsons steam turbine system. This is the first pas
senger steamer tD be , prDpelled by this means. The 
vessel will be ready fDr launching shDrtly, and the 
experiment will be closely fDllowed by the vari oUE 
steamship cDmpanies plying across the English Chan 

'nel. The French NDrthern RailrDad CDmpany are 
particularly interested in ' the scheme, and i f  the ex
periments upDn the Clyde prDve successful, they 
will intrDduce the turbine steamer upon their serv
ices. Such an , innDvatiDn will revDlutiDnize the crDSS 
channel traveling. The boat will have a speed 'Of 30 
knDts and will CDver '  the 2 2  miles between Calais and 
DDver i n  a little over half an hour, whereas at pres
ent it 'Occupies 'One hDur. By this means the . service 
frDm LDndDn tD Paris will be cDnsiderably acceler· 
ated. 
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MARCONI'S WIRELESS TELEGB.APRY AVTO.OBILB POB. 

MILITARY PURPOSES. 
BY ENGLISH CORRESPONDENT OF THE SCIENTIFIC AIIERICAN. 

It will be recollected that during the earlier stages 
of the war in South Africa the British forces utilized 
Marconi's wireless telegraphy for the purposes of 
communicating between various army detachments 
and for the transmission of messages. The experiment 
was not attended with very conspicuous success and 
was shortly afterward abandoned. The 
cause of the failure was not due to any 
defect in the system, nor to the presence 
of minerals in the earth, as was gen
erally supposed, but was entirely due to 
the inefficiency of the military depart
ment. 

When the war broke out the military 
authorities decided to install the system 
at Cape Town for the purpose of tele
graphing the arrival of the various trans
ports to some point inland. The opera
tors were sent to Cape Town, but upon 
their arrival there the military authori
ties requested them to proceed to the 
front. The operators acceded to the de· 
sires of the War Department, and went to 
the front. When the men reached the 
scene of action they were unable to se
cure poles to which to attach the aerial 
wires, and as there were no trees within 
miles they could not improvise masts. 
They thereupon requisitioned Major Ba
den-Powell's military kite, but even then 
the results achieved were very unsatis
factory. Marconi himself has no confi
dence in the kite for this purpose, owing 
to its remarkable vagaries and liability to 
fall to the ground. Under these circum
stances the military wisely decided to dis
pense with the system ; but that its fail
ure was simply due to insufficient prep
aration is borne out by the fact that 
whenever an elevation was obtained the 
messages were received and transmitted 
without the slightest hitch. 

J titutifit �tUtri,au. 
twenty-five feet in height. It is constructed of m'etal 
and thoroughly insulated. The points from which 
the currents are transmitted into, and received 
from, space may be plainly observed at the top of the 
cylinder, and the Wires connecting them with the in
struments below. The ,cylinder can be raised or low
ered instantaneously. The car, owing to the strength 
and stability of its construction, is a typical vehicle 
for military work where rough roads are encountered. 
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tioned In the British Navy, there i s  n o  doubt that 
they will avail themselves of this , car. , The question 
has simply resolved itself into the designing of a 
portable, light, yet strong apparfttus, Simplified as 
much as possible for easy transport. For military pur
poses such an installation must be ' conveyed in such a 
manner that it can be ready for use at a moment's 
notice. It would be absolutely useless to carry an 
extensive plant, together with a sufficiently high mast 

to carry the aerial wire, for a valuable 
, waste of time would necessarily ensue 

in getting the apparatus into working or
der. This automobile offers all the de
sired advantages, and the raising and 
lowering of the cylinder instantly at will 
is  a sufficient recommendation for the 
utilization of the invention. 

Although M'arconi is still continuing 
his investigations with the cylinders, his 
principal experiments are still concerned 
with the perfection of the 'Original sys
tem, an imprQvement uPQn which has nQt 
yet been discQvered. AlthQugh MarcQni 
has fQund the cylinders tQ be specially 
valuable fQr the transmission of messages 
'Over shQrt distances, up tQ about thirty 
miles, it has nQt been fQund so successful 
in the case 'Of IQng distances. 

---...... - ---
THE FIRST PASSENGER TURBINE 

STEAMER " EDWARD VII . "  
B Y  OUR �NGLIBH CORRESPONDENT. 

After the satisfactQry results obtained 
frQm steam turbines in driving vessels of 
the tQrpedQ-bQat type, it was inevitable
that this system shQuld be tried in 
'Other vessels where high speed was de
sired. The first attempt tQ utilize this 
methQd 'Of driving fQr a passenger vessel 
h&; just been made on the Clyde in the 
steamer "King Edward," 'Of which we are 
able tQ give herewith a phQtQgraph spe
cially taken . fQr us on her first trial run. 
The "King Edward" has been built by 

, Messrs. William Denny & BrQthers tQ de
signs by their own draughtsmen, wQrking 
in CQmbinatiQn with the HQn. C. A. Par
SQns, and she is intended fQr service be
tween Fairlie and CampbelltQwn. 

In view of the inconvenience that had 
been caused by the absence of the neces
sary poles Marconi decided to construct 
a portable installation which would be 
specially adaptable to military require
ments. For some time past he has been 
experimenting with huge cylinders to act 
as receivers in lieu 'of the high wire. 
These cylinders have been proved to be 

MARCONI'S MILITARY AUTOMOBILE EQUIPPED ' WiTH THE CYLINDER 
SYSTEM OF WIRELESS TELEGRAPHY. 

There is very keen cQmpetitiQn fQr the 
passenger·carrying traffic 'On the Clyde, 
three different raHway cQmpanies being 
interested, and the bQats engaged are the 

more efficacious for the transmission of messages over 
short distances, than the ordinary apparatus. Wl1en 
the electric currents are excited, the' waves at first 
oscillate very rapidly and violently, but in a few mo
ments the vibrations die down, or become damped, in 
much the same way as the wire of a piano decreases 
its vibrations after a note has been struck. ' It  is  im
perative that these vibrations should be sustained as 
much as possible, in order to travel over a long dis
tance, and to ensure this end you must have a great 
capacity in your sending instruments. The effect of 
the cyiinder is  to render greater capacity than the 
ordinary aerial wire, and consequently you obtain more 
sustained vibrations. 

The apparatus that Marconi has devised for military 
purposes is  shown in our accompanying illustration. 
The automobile is the Thornycroft steam motor car. 

One special recQmmendatiQn 'Of this migratQry instal
latiQn is that cQmmunication can be maintained while 
the vehicle is  traveling. The maximum distance 'Over 
which messages can be dispatched and received by 
means 'Of this installatiQn is 20 miles at. present, which 
is generally sufficient fQr military purpQses. MarcQni, 

. hQwever, is still continuing his experiments with a 
view tQ increasing this distance. The cylinder per· 
fQrms exactly the same functiQns as the aerial wire, 
even in cQnnection with the tuned 'Or synchrQnized 
messages. 

This autQmQbile is the first t'O be equipped In this 
manner, and it has been subjected tQ several exacting 
trials to prQve its efficiency. The military authQri
ties are ' following the experiments very clQsely, and 
since there is a keen desire to utilize the system as 
extensively in the British Army as it is being requisl· 

finest river steamers in Britain. This 
seemed tQ 'Offer a prQmising field in which to test the 
turbine principle, but the ParsQns Marine Steam Tur
bine CQmpany failed tQ induce any 'Of the cQmpeting 
companies tQ experiment with the turbine. The proj
ect seemed likely tQ be shelved, when Messrs. Denny 
tQQk the matter up, and in cQnjunctiQn with the Par
SQns CQmpany and Capt. WilliamsQn agreed tQ build 
the vessel as an independent experiment. 

In the hull 'Of the boat there is  cQmparatively little 
calling fQr special attention, althQugh it is evident at 
a glance that she has been lined in such a manner as 
tQ give the turbines the greatest PQssible QPPQrtunity 
fQr making a recQrd in speed. The model 'Of the hull 
carries mQre than a suggestiQn 'Of the tQrpedQ-bQat 
fQrm, althQugh it has been mQdified tQ suit the passen
ger trade. She has a shallow-draught hull 'Of excep
ti'Onally fine entrance and run, with the beam carried 

well f Q r w a r d. 
There are three 
prQpeller shafts 
a n d  fi v e prQpel
lers, tWQ of them 
being carried 'On 
each 'Of the side 
s h a f t s, a n d  a 
larger 'One 'On the 
central shaft. 

or lorry, which is 
n o w  s o  m u c h  
used in EI1gland 
for heavy r 0 a d 
traffic. The car 
has a capacity for 
a b o  u t five tons, 
a n d  c a n  a t
tain a s p e  e d 0 f 
f r o  m twelve to 
f'ourteen m i l  e s 
per hour with a 
full l o a  d. T h e  
rear part of the 
lorry is fitted up 
as an operating 
room, containing 
instruments a n d  
electric batteries. 
Upon the roof of 
the car the long 
cylinder is placed. 
I n  o u r  p h o t 'O
graph the cylin
der is raised ready 
for use, but when 
not required it is 
I a i d d o w  n flat 
upon the roof, out 
of the way. The 
c�linder is about �HE F.IRS� l'AS8E:NGER � URBlNE 8�EAIIEB, " EDWABD VU." 

It is in the ma
chinery, however, 
that the chief in
terest 'Of the boat 
lies. It cQnsists 
of three turbines, 
all separate, and 
each driving one 
o f  t h e  s h a f t s. 
The high-pressure 
turbine is placed 
o n  t h e  c e n t e r  
shaft, and each of 
t h e  IQw-pressure 
turbines d r i v e s 
one of the outer 
shafts. Inside the 
exhaust ends of 
each of the latter 
were placed the 
t W Q astern t u '" 
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bines. In driving ahead in the 
'Ordinary way, the steam fr'Om 
the b'Oilers is  admitted t'O the 
high·pressure turbines, and after 
expanding it ab'Out five-f'Old, it is 
passed t'O the l'Ow-pressure tur
bines, where it is expanded 
ab'Out twenty-five-f'Old m'Ore and 
then passed 'On t'O the c'Ondensers. 
This gives a t'Otal expansi''On ra
ti'O 'Of ab'Out 125-f'Old. At twenty 
kn'Ots speed-and thIs has al
ready been 'Obtained with'Out any 
excessive driving-the speed 'Of 
the center shaft is 700, and that 
'Of the tw'O 'Outer shafts 1,000 
rev'Oluti'Ons per minute. When 
c'Oming al'Ongside a jetty <ir ma
neuvering in a harb'Or, the 'Outer 
shafts 'Only are used, and steam 
is admitted by suitable valves dF 
rectly int'O the l'Ow-pressure m'O
t'Ors, 'Or int'O the reversing m'O
t'Ors independently 'On either side 
'Of the vessel. The high�pressure 
turbine under these circum
stances rev'Olves idly, its steam 
admissi'On valve being cl'Osed, 
and its c'Onnecti'On with the l'Ow
pressure turbines being als'O 
cl'Osed by n'On-return valves. By 
this arrangement great maneu-
vering p'Ower has been secured. u.p t'O the time 'Of 
writing there have been several trials 'Of the vessel, 
and the engineers declare themselves as perfectly sat
i sfied with her last test. She easily made twenty 
kn'Ots, and even at this speed there was a n'Oticeable 
absence 'Of vibrati'On. The c'Omparatively small space 
'Occupied by the engines leaves large acc'Omm'Odati'On 
f'Or 'passengers-a considerati'On 'Of much value in the 
trade in which she will be engaged. 

.. . . ..  -
THE MOST PRIMITIVE AMERICAN SAVAGES. 

BY WALDON FAWCETT. 

After centuries 'Of ineffectual eff'Ort t'O penetrate their 
rigid exclusiveness, somethirig is at last c'Oming t'O be 
kn'Own regarding that strange pe'Ople, the Seri India,ns, 
the fiercest Indians 'On the American c'Ontinent alld 
unquesti'Onably the least-studied and m'Ost completely 
is'Olated race of pe'Ople 'On the gl'Obe. There is s'Ome
thing alm'Ost pathetic in the fact that what little in
f'Ormati'On has been gleaned by the Bureau 'Of Ameri
can Ethn'OI'Ogy, a branch 'Of the United States g'Overn
ment, has been secured 'On the eve 'Of the t'Otal extinc
ti'On 'Of this, the m'Ost _str'Ongly marked and distinctive 
'Of the aboriginal tribes 'Of the New W'Orld. F'Or hun
dreds 'Of years these savages, in many respects the 
m'Ost terrible fighters the w'Orld has ever seen, have 
been c'Ontinually at war with their neighbors u.ntil n'Ow 
the p'Opulati'On 'Of the tribe, which a couple 'Of centuries 
ago numbered several th'Ousand, hail been reduced t'O 
little over three hundred pers'Ons, 'Of wh'Om n'Ot m'Ore 
than seventy-five are adult males 'Or warri'Ors. The 
great d'Ominant characteristic' 'Of the Seri is their ab
s'Olute isolati'On in thought and life and feeling. It 
has no counterpart 'On earth t'O-day. M'Ore impressive 
still is the fact that the ages 'Of life in their 'Own little 
sphere, almost as c'Ompletely is'Olated as th'Ough they 
inhabited an'Other planet, have f'Ostered in the Seri a 
bitter and implacable hereditary enmity t'Oward all 'Other 
human beings. All the mistrust and hatred which it is 
pos:; "" , f'Or 'One race t'O feel f'Or an'Other culminates 'On 
the b'Orders 'Of Seriland. The nearest neighb'Ors t'O the 
Seri regard them as hardly human-a feeling fully 
shared by the Seri themselves, who deem themselves 
m'Ore cl'Osely akin t'O the beasts which they w'Orship 
than t'O the despised humans haunting their b'Orders. 
In very truth they stand al'One in every respect, far 
'Out-Ishmaeling the Ishmael of old 'On Araby's deserts. 

The ge'Ographic p'Ositi'On of the Seri d'Omain and its 
physical features 
assist these In
dians, if not, in
deed compel them 
1''0 live a pe'Ople 
apart fr'Om all the 
w'Orld. They in
habit Tibur'On Isl
and in the Gulf 
'Of California and 
a v e r y limited 
area 'On the ad
jacent mainland 
of Mexic'O. Thei r 
little principality 
is pr'Otected on 
o n e  s i d e  b y  
st'Ormy seas in 
which any craft 
must wage a hard 
fight for ilfe and 
'On the 'Other by 

J tieutifit 

PREPARING A SERI MEAL. 

alm'Ost impassable deserts. Their h'Ome itself is t'O'O 
hard and p'O'Or t'O tempt c'Onquest, being arid and 
rugged and c'Onsisting chiefly 'Of desert sands and 
naked m'Ountain r'Ocks with permanent fresh water 

FULL-BLOODED SERI. 

in, 'Only 'One 'Or two places. Finally their possessions 
are t'Oo meager t'O invite spoliati'On, but did they p'OS
sess the treasures of the Aztecs they w'Ould be alm'Ost 
equally Secure, since the natural terr'Ors 'Of this m'Od-
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ern infern'O w'Ould b e  likely t'O 
exterminate any civilized f'Orce 
which might attempt an invas-
i'On. 

B'Oth the Seri men and w'Omen 
are 'Of splendid physique, they 
have fine chests with slender 
but sinewy limbs and are n'Otably 
vig'Or'Ous in m'Ovement, erect in 
carriage, and remarkable f'Or 
fieetness and endurance. The 
members 'Of the . tribe subsist al
m'Ost wh'Olly 'On sea f'O'Od, land 
game and fruits, and m'Ost 'Of 
their f'O'Od is eaten raw. They 
neither plant n'Or cultivate, and 
are with'Out d'Omestic animals 
save d'Ogs, and these latter are 
little sh'Ort 'Of wild beasts. Their 
'Only habitati'Ons are fiimsy b'Ow
ers 'Of shrubbery, 'Occasi'Onally 
shingled rudely with turtle
shells and sp'Onges. The Seri 
cl'Othing c'Onsists 'Of a kilt 'Or 
skirt extending fr'Om waist t'O 
knees, and the w'Omen indulge 
in the m'Ost fantastic symb'Olic 
face-painting. 

At present p'Olygyny prevails 
in the tribe, but in f'Ormer 
years p'Olyandry was practised. 
The primary marriage is neg'O

tiated between the m'Others 'Of the w'Ould-be gr'O'Om and 
the pr'Ospective bride. If the m'Other and daughter in 
the latter family l'O'Ok with fav'Or 'On the proposal, the 
candidate is subjected t'O rig'Or'Ous tests 'Of character, 
and if these are successfully passed the marriage is 
c''Onsidered c'Omplete and the husband bec'Omes a priv
ileged and permanent guest' in the wife's h'Ouseh'Old. 
In every phase 'Of the life of these pe'Ople there cr'Ops 
'Out their intense, fiendish hatred 'Of all 'Other human 
beings. In their estimati'On the brightest virtue is 
the shedding 'Of alien bl'O'Od, and the blackest crime 
'On the Seri calendar is c'Onjugal uni'On with any per
s'On fr'Om the 'Outside w'Orld. 

These Indians, wh'O · have f'Or centuries successfully 
stayed Spanish, M'exican and American invasi'On, wor
ship innumerable mystical deities, m'Ost pr'Ominent 
am'Ong which are the pelican, the turtle, m'O'On and 
sun. It is kn'Own that there are certain 'Observances 
at the time 'Of the new m'O'On and that there are held 
annual ce"em'Onies at vari'Ous time!'!, but the character 
'Of these n'O white man has ever been able to ascertain. 
H'Ow great is  their secretiveness may be imagined fr'Om 
the fact that t'O this day n'O alien has ever seen the 
christening 'Of their ' children, the burial 'Of their dead 
'Or the cerem'Onies 'Of their shrines. 

In the 'Olden days the Jesuit missi'Onaries and after 
them the Franciscan friars and the secular 'Officials 
s'Ought t'O . scatter the Seri by b'Oth caj'Olery and 
c'Oerci'On, and endeav'Ored t'O divide families by re" 
straint 'Of w'Omen and children and by banishment 'Of 
wives. There are traditi'Ons, t'O'O, 'Of the capture and 
enslavement 'Of Indian and Caucasian w'Omen in Seri
land, yet the fact remains that n'Ot a single mixed-blo'Od 
Seri is kn'Own t'O exist, and n'Ot m'Ore than tw'O 'Of the 
bl'O'Od n'Ow live v'Oluntarily bey'Ond the c'Onfines 'Of the 
tribe, and these have been 'Outlawed and eQuId n'Ot re
turn t'O their pe'Ople if they wished. 

It is imp'Ossible f'Or a pers'On wh'O has n'Ot traveled 
thr'Ough the c'Ountry t'O understand with what mingled 
horr'Or and terr'Or and l'Oathing the Seri are regarded 
thr'Ough the length and breadth 'Of western Mexico and 
in the s'Outhwestern p'Orti'On 'Of the United States. Tbeir 
practices in warfare have aff'Orded repeated pr'O'Of that 
they ·are n'Ot 'Only the m'Ost primitive but by far the 
most blo'Odthirsty and treacher'Ous 'Of the Indians of 
N'Orth America. Even at the present time, with their 
wasted f'Orces, it w'Ould be Uttle sh'Ort of suicide f'Or 
even a Mexican 'Official t'O visit these Indians 'Or land 

'On their island 
with'Out an armed 
guard. Any white 
man, Mexican 'Or 
Indian 'Of an 'Other 
tribe c'Oming in 
contact with them 
is killed with'Out 
the Slightest c'Om · 
punction urileEE 
t h e y  a r e  r e 
strained by fear. 

In warfare they 
make use 'Of the 
deadly p'Ois'Oned 
arrows, and al
th'Ough the United 
S t a t  e s govern
m e n  t expl'Orers 
have virtually es
tablished the fact 
that these Indi-



ans do not practise cannibalism, as had been sup
posed until a few months ag'O, it is known that they 
habitually indulge in carri'On eating. A�ded t'O these 
'Other grews'Ome details is  the supreme h'Orr'Or which 
has been inspired by the acc'Ounts 'Of 'Offense and de
fense by nails and teeth which have been given by 
men wh'O have met the Seri in battle. Such is the 
shuddering antipathy ar'Oused by these bl'O'Odthirsty 
chr'Onicles that, incredible as it may appear, many 'Of 
the m'Ore timid neighb'Ors 'Of these wildest 'Of Indians 
stand in greater dread 'Of the natural weap'Ons than 'Of 
the brutal clubs and swift-thr'Own missiles 'Of the Seri 
'Or even 'Of their p'Ois'Oned arr'Ows. 

The p'Otency 'Of the magical mystery which surr'Ounds 
the Seri c'Ould n'Ot be m'Ore f'Orcefully illustrated than 
by their relati'Ons with their nearest neighb'Ors, the 
Papag'O Indians. The Papag'Os are kn'Own as among 
the m'Ost fearless and fer'Oci'Ous fighters in 'Old Mexic'O ; 
and yet when the United States g'Overnment 'Officials 
';llanned the recent expediti'On which has finally re
sulted in giving t'O mankind s'Ome little kn'Owledge 'Of 
the w'Orld's least-known inhabitants, it was 'Only after 
tremend'Ous eff'Orts, in which threats and persuasi'On 
were 'mingled,  that a few picked Papagos were in
duced t'O acc'Ompany the expediti'On as  guards. 

The Papag'O Indians were n'Ot 'Only ready but wildly 
eager f'Or fray if it c'Ould but be carried on at the 
fr'Ontier, but they shrank back in unmistakable dread 
fr'Om an actual invasi'On 'Of the territ'Ory 'Of their 
hereditary enemy as th'Ough it were sO'llle sacred realm, 
mere entry int'O which W'Ould bring d'Own the annihilat
ing wrath of the g'Ods. At the 'Outset the expediti'OI,l 
was beset by st'Orms, and all the p'Owers 'Of earth and 
air appeared t'O be arrayed against the enterprise, 
all 'Of which the p'O'Or Papag'Os declared t'O be but just 
punishment f'Or a sacrilegi'Ous infract:on 'Of an ancient 
law. The strain upon the w'Omen who had been left 
behind was fearful to behold, and 
the wife of one of the guards col
lapsed under the tensi'On and died 
'Of her terr'Ors. T'O all the Papag'O 
w'Omen and many 'Of the men the 
safe return 'Of the party was as 
the rising 'Of the dead. 

In the case 'Of the Seri visited by 
the 'Official investigat'Ors fr'Om 
Washingt'On there were discl'Osures 
n'Ot less striking. A few 'Of the 
men 'Of the tribe had at s'Ome timE 
in their lives made the three days' 
j'Ourney acr'Oss the desert t'O a 
fr'Ontier p'Ost where a few white 
men are stati'Oned, but n'One 'Of the 
w'Omen 'Or children or the y'Oung 
men had ever bef'Ore beheld a 
Caucasian. The Seri were s'Ome
what awed by the sight 'Of the 
white men, but the presence 'Of 
the Indians wh'O had acc'Ompanied 
the expediti'On as guards pr'Oduced 
a radically different effect. The 
expl'Orers even f'Ound it necessary 
t'O keep the Papag'O interpreter and 
'Others 'Of the tribe at a distance, 
f'Or the mere sight 'Of these inimical tribesmen threw 
the Seri w'Omen and children .in a par'Oxysm 'Of fear. 
The w'Omen huddled int'O circles facing 'Outward, and 
s'Ome 'Of them were deathly sick f'Or days afterward 
as a result 'Of the fright. 

Strangely enol1 gh the Seri, wh'Om the 'Other Indians 
and Mexicans regard very much as a man d'Oes a 
rattlesnake, are am'Ong themselves fairly cheerful, and 
the families are un'ObtrusIvely aff8cti'Onate, but the 
cheerfulness is ir,stantly banished up'On the appr'Oach 
'Of an alien. There is gr'Ound f'Or the belief that the 
Seri systematically exterminate weaklings, and in
deed did they n'Ot . d'O S'O the literal races f'Or life in 
which the bands n'Ow and then engage w'Ould be at
tended with far m'Ore seri'Ous c'Onsequences than is  
the case. 

The fleetness 'Of well-devel'Oped Seri and the p'Owers 
'Of endurance p'Ossessed by y'Oung and 'Old alike are sim
ply ast'Ounding. Instances are 'On record where Seri 
hunters have actually run d'Own and captured alive 
full-gr'Own bucks, and they think n'Othing 'Of capturing 
a frightened h'Orse tearing f'Orward at full speed. 
Kn'Owing 'Of their pr'Owess in this directi'On, an enter
prising Mexican c'Onceived the idea 'Of exhibiting sev
eral Seri as deer catchers at different Eur'Opean ex
p'Ositi'Ons, but all eff'Orts t'O tame the Indians sufficiently 
f'Or the purp'Ose were unavailing. 

The rec'Ord 'Of the warfare carried 'On by the Seri 
w'Ould f'Orm a m'Ost bl'O'Od-curdling recital. N'One 'Other 
'Of the ab'Original tribes 'Of America has S'O sanguinary 
a hist'Ory, and n'One 'Other has at 'Once S'O l'Ong and 
bl'O'Ody a rec'Ord. The principal Seri weap'On is the 
arr'Ow, and each arr'Ow-tip is dipped in a horrible 
charm-p'Ois'On c'Omp'Osed 'Of the m'Ost deadly creatures 
which exist-the fanged heads 'Of serpents, the stinge 
ing tails 'Of sc'Orpi'Ons and the fiery feet 'Of centipedes. 
The Seri d'O n'Ot know the meaning 'Of 'Open warfare 
or face-to face fighting. Their favorite tactical device 
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is ambuscade ; their warfare is wh'Olly treacher'Ous and 
c'Owardly in design and craven and cruel in execu
ti'On. 

Once the battle is begun the Seri warri'Ors either dis
charge cl'Ouds 'Of arr'Ows fr'Om their places of vantage, 
'Or if they have helpless, unarmed men t'O deal with, 
rush f'Orward t'O brain their victims with st'Ones 'Or t'O 
break their necks and limbs. Under such circum
stances the rushing warriors are transfigured with 
frenzy ; their eyes blaze purple and green, their teeth 
glisten thr'Ough snarling lips, their hair half rises in 
bristling mane, while their chests swell and their lithe 
limbs quiver in a fury sudden and blind and 'Over
p'Owering. SP.'Ould the assault be unsuccessful, h'Ow
ever, the beaten warri'Ors, their . blood-frenzy quickly 
bumed 'Out, skulk silently behind r'Ocks and shrubs 
'Or retreat across the sll-nds with inc'Onceivable fleet
ness. 

• ' .  t • 
Relation of the Mosquito to Malaria. 

At a meeting 'Of the Nati'Onal Bi'Ol'Ogical S'Ociety, 
held N'Ovember 19, 1900, Dr. C.  W. Stiles, 'Of the De
partment 'Of Agriculture, read a paper, says the Chi
cag'O Rec'Ord, advancing the the'Ory that m'Osquit'Oes 
were entirely resp'Onsible f'Or the disease we call ma
laria, and that with'Out m'Osqu,�t'Oes there w'Ould be n'O 
such disease. 

"Fr'Om a medical, bi'Ol'Ogical and ec'On'Omic stand
p'Oint malaria is 'One 'Of the m'Ost imp'Ortant diseases 
of man," said Dr. Stiles this m'Orning. "The number 
'Of deaths annually fr'Om this disease thr'Ough'Out the 
world must be reck'Oned in hundreds 'Of th'Ousands, 
Italy al'One averaging ab'Out 15,000 a year, while the 
number 'Of sufferers mu st be c'Ounted by millions. Its 
ec'On'Omic imp'Ortance may be appreciated when we 
take int'O acc'Ount n'Ot 'Only the deaths, but the time l'Ost 
by th'Ose wh'O are afflicted. From a military standp'Oint 
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it is als'O imp'Ortant, since in s'Ome l'Ocalities 40 or 50  
per cent 'Of the tr'O'Ops suffer with malaria every year. 

"The cause 'Of the disease was disc'Overed in Africa 
by Dr. Laveran, a French surge'On, twenty years ag'O. 
He is at present engaged at the Pasteur Institute, 
Paris. He disc'Overed in the bl'O''Od a micr'Osc'Opic 'Or
ganism which he fj.rst th'Ought was a plant bel'Onging 
t'O the genus o�cillaria, b�t ' which b,as since been rec
'Ognized as aI?-imal a,nd placed in the ' genus Plasm'Odium. 
Three distinct species are kn'Own-'One which takes 
'Only f'Orty-eight h'Ours t'O c'Omplete its cycle in man. 
That is the cause 'Of the 'Ordinary tertian fever, where 
the patient has a chill 'On alternate days. The sec'Ond 
f'Orm takes seventy-tw'O h'Ours t'O c'Omplete its devel'Op
ment, and is the cause 'Of the quartan fever. The third 
f'Orm is the cause 'Of the s'O-called irregular estiv'O au
tumnal fever. 

"Alth'Ough the parasite was disc'Overed twenty years 
ag'O, it is  'Only within tw'O years that its life hist'Ory 
has been w'Orked 'Out. This is exceedingly c'Omplicated 
and has a direct bearing upon the 'Origin 'Of malarial 
infecti'On. It c'Ontradicts many p'Opular ideas regard
ing malarial diseases, and it will take some time t'O 
c'Onvince the public that the c'Onclusi'Ons are c'Orrect. 
H'Owever, there is  abs'Olutely n'O gr'Ound f'Or skepticism. 
The parasite runs thr'Ough a d'Ouble cycle, and thus 
appears t'O us in tw'O distinct f'Orms. One cycle is pres
ent in the bl'O'Od 'Of the human being, and is the cause 
'Of disease. This micr'Osc'Opic 'Organism is kn'Own as 
an asexual animal-that is, males and females cann'Ot 
be distinguished. The other cycl\'! is  f'Ound in certain 
m'Osquit'Oes 'Of the genus An'Opheles. In this stage the 
animal is sexual, and males and females can . be clearly 
distinguished. The parasite takes a p'Osition in th\'! 
wall 'Of the m'Osquit'O's st'Omach and there f'Orms minute 
germs kn'Own as sp'Or'Oz'Orites, which gradually w'Ork 
int'O the glands 'Of the insect. Then whenever the m'Os
quito bites a person she leaves a few germs under the 
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skin. Only female m'Osquit'Oes attack human beings, 
the male m'Osquit'Oes feeding up'On vegetable matter. 
These germs, running thr'Ough the asexual stage in the 
human being, repr'Oduce S'O rapidly that the 'Ordinary 
parasite 'Of tertian fever gives life t'O ab'Out 560,000,-
000,000 within twenty days' time. If we w'Ould exter
minate malarial diseases m'Osquit'Oes must first be 
exterminated, f'Or it is  imp'Ossible f'Or the paraSite 'Of 
malaria t'O c'Omplete its w'Ork with'Out the aid of the 
m'Osquit'O. 

"While there is a p'Opular impressi'On that m'Osqui
t'Oes have s'Omething t'O d'O with malaria, pe'Ople gen
erally believe that malaria is caught either from 
breathing swamp air 'Or drinking impure water. It 
must' theref'Ore be expected that the results 'Of recent 
scientific investigati'On will be d'Oubted. Biol'Ogically, 
h'Owever, there. is 'Only 'One excepti'On t'O the law that 
malaria is transmitted by m'Osquit'Oes. If a pers'On in 
a certain stage 'Of malaria sh'Ould happen t'O be at
tacked by a biting fly 'Or some 'Other insect, and that 
insect sh'Ould infect a healthy pers'On with malarial 
germs, it might devel'Op a case 'Of malaria. Such an 
'Occurrence, . h'Owever, w'Ould be excepti'Onal. 

"It s'Ounds radical," c'Ontinued Dr. Stiles, "t'O assert 
that the existence 'Of malarial diseases is abs'Olutely 
dependent up'On m'Osquit'Oes, but the s'O'Oner the fact is 
realized the s'O'Oner we will get rid 'Of these diseases. 
Man is n'Ot the only animal that has malaria, but n'O 
'Other has the same malaria f'Ound in man. A large 
percentage 'Of sparr'Ows, swall'Ows and pige'Ons have a 
disease which c'Orresp'Onds t'O malaria, but it is n'Ot 
transmissible t'O man. 

"I  have heard it suggested that in s'Ome regions 
where mosquitoes are plenty malaria is unkn'Own, and 
that malaria exists where there are n'O mosquit'Oes, but 
in plenty 'Of places where man exists yell'Ow fever is 
unkn'Own. Other c'Onditions must prevail t'O produce 

malaria besides the presence 'Of 
man. We must have man present 
f'Or the disease t'O devel'Op ; sec'Ondly, 
we must have m'Osquitoes 'Of the 
genus An'Opheles to transmit the 
disease, and, thirdly, the germs 
which cause the disease. Y'Ou can 
have m'Osquit'Oes and man in a 
given l'Ocality, but if the germs are 
n'Ot present the disease will n'Ot ex
ist." 

"Can y'Ou pr'Ove that malaria is 
n'Ot transmitted by the air 'Or by 
drinking water ?" Dr. Stiles was 
asked. 

"This inv'Olves the dem'Onstrati'On 
'Of the negative," he replied. "It 
is imp'Ossible t'O dem'Onstrate that 
the germs 'Of malaria d'O n'Ot exist 
in the air. On the 'Other hand, it is 
bi'Ol'Ogically impossible to c'Onceive 
'Of their existence in the air. The 
burden 'Of pr'O'Of rests up'On th'Ose 
wh'O claim that malaria can be 
transmitted by breathing the air 
with'Out the interventi'On 'Of the 
m'Osquit'O. The idea that malaria is 

transmitted by the air 'Or drinking water is purely a 
the'Ory, with'Out pr'O'Of back 'Of it. It sh'Ould be recalled 
that m'Osquit'Oes fly at night. Hence it is natural f'Or 
pe'Ople t'O infer that night air causes malaria. Further
m'Ore, m'Osquit'Oes are c'Omm'On near swamps ;  hence 
the idea is prevalent the air 'Of the swamps caused the 
disease." 

Dr. L. O. H'Oward, the ent'Om'Ol'Ogist 'Of the Depart
ment 'Of Agriculture, tells 'Of certain districts where 
malaria has been practically stamped 'Out by killing 
'Off the m'Osquitoes. He is 'Of the 'Opini'On that b'Oards 'Of 
health and municipal auth'Orities will be f'Orced t'O 
take up the questi'On 'Of the exterminati'On 'Of the m'Os
quit'O in a systematic manner and thus rid their neigh
b'Orh'O'Ods 'Of the cause 'Of this disease. While aware 
that many physicians are still skeptical regarding the 
transmissi'On 'Of malaria by m'Osquit'Oes, he urges a 
sanitary campaign against the malaria m'Osquit'O, 
which can be rec'Ognized by th'Ose seeking t'O exter-

, 
min ate him. He can be detected in the dark as well 
as during the day. His n'Ote in singing is ab'Out f'Our 
t'Ones l'Ower than the 'Ordinary m'Osquit'O, a fact that 
c'Orresp'Onds with the usual di stributi'On 'Of parts in 
'Operas, where the villain always has the bass. 

Dr. H'Oward says the best meth'Od of exterminating 
m'Osquit'Oes is by P'Ouring ker'Osene 'On the stagnant 
water where they breed. This kills the larVal in the 
water and the adult female when she c'Omes t'O lay her 
eggs. In cases where it is impractical t'O use petr'Oleum. 
small minn'Ows placed in the water will rapidly dev'Our 
the m'Osquit'O larVal. 

• I • • • 
What is said t'O be the l'Ongest train ever hauled 'On 

the N'Orthern Pacific was m'Oved fr'Om Jamest'Own t'O 
Farg'O 'On May 17. The train c'Onsisted 'Of 125 b'Ox cars, 
five of which were l'Oaded. , It was 5 ,530 feet l'Ong. 'Or 
'Over a .mile. . . .. The_ train. was hauled by 'One of the large 
compound l'Oc'Omotives. 
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THE WEST VIRGINIA FLOOD. 

The f1DDd which 'Overwhelmed the great PDcahDntas 
coal field in West Virginia 'On June 22 and 28 resulted 
in great l'Oss 'Of life and prDperty, especially in the 
ElkhDrn Valley. The number 'Of pers'Ons WhD were 
knDwn tD have perished is thirty-five, but undDubtedly 
many mDre were swept away in the f1'ODd, and their 
bDdies may never be fDund. Owing tD the peculiar 
cDnditiDns 'Of a mining cDmmunity the list 'Of the 
missing is believed t'O be untrustw'Orthy. At Keyst'One 
the water began rising at nine D'clDCk Sunday mDrning, 
and in tWD hDurs at least tw'O-thirds 'Of the village had 
been swept away. Little damage was dDne tD the 
mines prDper, as the drift m'Ouths were high up 'On 
the mDuntainside. In the ElkhDrn Valley it is  esti· 
mated that the IDSS tD the railrDad and cDal interests 
will exceed $2,500,000. AbDUt twenty bridges were 
swept frDm their fDundatiDns, and in SDme instances 
the great girders were carried mDre than 100 feet. 
Large trees were tDrn up by the rDDts and carried IDng 
distances, while w'ODden buildinlo J were swept away 
'Or dashed intD pieces against the bluffs. Even the 
cDke 'Ovens, which were built 'Of s'Olid masDnry, were 
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which was' tDrn away and carried a c'Onsiderable dis
tance, nDtwithstanding its great weight. One 'Of 'Our 
i llustratiDns ShDWS hDW the wDDden hDuses 'Of the 
mming town were cDnverted intD tinder WDDd. Occa
siDnally, if a h'Ouse were very well built, it was carried 
Intact quite a distance. Freight cars in large num· 
bers were 'Overturned, and in many cases entirely 
destr'Oyed, even the metal wDrk and trucks being t'Orn 
away frDm the bDdy. 

While the f1DDd was 'One 'Of large prDpDrtiDns, it was 
nDt the mDst disastrDus 'Of its kind. The JDhnstDwn 
f1oDd, which 'Occurred 'On May 31, 1889, entailed a IDSS 
'Of 2,000 lives and a destructi'On 'Of 'Over $9,000,000 in 
prDperty. The cDnditi'Ons were als'O different, as the 
catastrDphe was caused by the breaking 'Of a dam after 
several days 'Of heavy rain. The valley was alsD a 
narrDW 'One, the lake being SDme 275 feet abDve the 
level 'Of J'OhnstDwn, and the result was that the water 
f1Dwed thrDugh the valley at an enDrmDUS rate 'Of 
speed, sCDuring the whDle width as it went. The flDDd 
traveled 18 miles in 7 minutes. Nearly $3,000,000 was 
raised fDr the relief 'Of the sufferers. The GalvestDn 
disaster last September, which caused a IDSS 'Of 'Over 
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rust, and tD prevent this they are 'Often painted black 
by the master mechanics. The chief wDrking surfaces 
'Of American l'Oc'OmDtives are highly finished, as, fDr 
example, the guide bar faces, pistDn r'Ods and vaive 
stems, all the bearings and their brasses, and every 
.part that carries a IDad. Finish is a very elastic term, 
and may mean much Dr n'Othing, accDrding tD hDW it 
is used. It is pDssible tD pDlish surfaces very 
highly at cDmparatively slight expense by mechanical 
methEllds, but when it CDmes tD handwDrk, Dld-fash· 
iDned ways 'Of draw-filing surfaces, taking 'Out all the 
scratches that can be seen by clDse examinatiDn and 
using emery CIDth subsequently, finish may be very 
costly, indeed, and we suspect that this is what English 
critics have in mind when they assert that American 
IDcDmDtives are nDt highly finished. They are n'Ot 
intended tD be fr'Om this aspect 'Of the subject. 

' .. he Current SuppJeJnent .  

The current SUPPLEMENT N'O.  1333  has a number of 
remarkably interesting articles. "LDgging in the Red· 
WDDd F'Orests 'Of CalifDrnia" is accDmpanied by seven 
engravings. "The RepDrt 'Of the Secretary 'Of Agricul-

Truss of a Bridge Torn Away at Kyle, W. Va. Freight Train Destroyed by the Flood. 

Damage to the Railroad at lUWlom, W. Va. Buildings Transported and Destroyed by the Flood. 

destrDyed. The damage tD railrDad trains was es
pecially great, and three 'Of 'Our illustratiDns ShDW the 
wDrk 'Of the fi'ODd. The grading 'Of mDst 'Of the rail· 
rDads was entirely washed away. At Key!!tone the 
railway embankment gave way, 'Or 'Otherwise very 
little 'Of the village wDuld have been left. Over thirty 
miles 'Of the tracks 'Of the NDrfDlk and Western Rail
rDad were ,destrDyed, and the telegraph wires were 
swept away, adding much tD the h'OrrDr 'Of the situa
ti'On, as nD c'OmmunicatiDn cDuld be established with 
the 'Outside wDrld. A passenger train was caught by 
the flDDd at Vivian, W. Va., and the lives 'Of the 
passengers were saved by the use 'Of rDpes and they 
were dragged 'Over the cDke 'Ovens t'O a pDint 'Of safety. 

The peculiar cDnfDrmatiDn 'Of the ElkhDrn Valley is  
resp'Onsible fDr a large part 'Of the damage. At  times 
the valley is nDt 'Over 1,000 feet wide at any 'One place, 
and DccasiDnally f'Or miles there is hardly enD ugh level 
land fDr a rDadbed, the mDuntains rising abruptly 
frDm the side, leaving barely space en'Ough f'Or the 
r'Oadbed. The NDrfDlk and Western RailrDad runs 
thrDugh this territDry fDr 100 miles. One 'Of 'Our en
gravings sh'Ows a truss of the bridge at Kyle, W. Va., 

THE WORK OF THE WEST VIRGINIA FLOOD. 

5,000 lives and enDrmDUS pr'Operty damage, was an 
inundatiDn rather than a flDDd. There appears tD be 
nD way 'Of contr'Olling streams in such narrDW valleys, 
and it is  d'Oubtful if even cDStly dams w'Ould be very 
efficaciDus. 

• • • • • 
C08t of EngJl8h and American Loc omotlve8. 

In the discussiDn 'Of the relative CDst 'Of English and 
American IDC'OmDtives much stress is laid up'On the 
alleged fact that the fDrmer are better finished than 
the latter, but exactly where they are better finished 
is nDt stated, whether in the wDrking surfaces Dr 'On 
exteri'Or parts nDt under frictiDn. American IDcDmD' 
tives, in 'Our experience and Dbservati'On, are as well 
finished as there is any DccasiDn fDr ;  that is t'O say, 
all the main cDnnectiDns have a gDDd "wiping finish ; "  
by which is meant surfaces that can be wiped clean, 
SD as nDt tD cause dust tD adhere t'O them. But the ) ; r · 
eecentric rDds ( blades in England ) ,  reach rDds, tum-
bling shaft, x'Ocker arms, etc. ,  are nDt finished, in the 
sense 'Of being brightly p'Olished, fDr the very g'ODd 
reaSDn that 'Our railways dD nDt want them t'O be. If 
once · polished they must be kept s'O, 'Or else they will 

ture" describes all 'Of the impDrtant work dDne by the 
variDus Bureaus 'Of the Department during the year 
1900. 

. 
"The Devel'Opment 'Of the Chick" is by PrDf. 

Th'Omas H. MDntgDmery, Jr. "The Treasure F'Ound at 
BDscDreale near PDmpeii" is  accDmpanied by tWD en
gravings. "CDcDa and ChDcolate" is a very full article 
acc'Ompanied by u number of highly attractive engrav
ings. "The Fire Hazard of the MDre ImpDrtant Chemi
cal PrDducts" is  by Ernest H. CDDk. "CDngress 'Of 
AerDnautics" is by the Paris . cDrrespDndent 'Of the 
SCIENTIFIC AlIIERICAN. 
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RECENTLY PATENTED INVENTIONS. 

E nglneerlnK Improvements. 

ROTARY ENGINE.-THOMAS R. BELLAS, 
Joplin, Mo. The Invention provides a con
struction In which a number of cylinders or 
working-chambers are located within a small 
space so as to secure a powerful engine of 
small dimensions. The construction is further
more such that a compound action Is obtained 
and that the periods of operation by live steam· 
and by expansion may be varied In their rela
tive length. 

!tIechanlcal Devices. 

STONE AND DIRT LOADING MACHINE. 
-CHARLES C.  TROXELL, Caldwell-on-the-Hud
son, N.  Y. Mr. Troxell has devised a light, 
economical machine for picking up stones or 
for elevating dirt and delivering the gathered 
material to a cart or other receptacle connected 
with the machine. Endless carriers are mount
ed to travel on the vehicle-frame. Pockets 
are formed on the carriers ; and fingers form 
part of the pockets. These fingers are adapted 
to pick up material. At the rear of the 
frame guard-fingers are provided which co-act 
with gnard-plates. An adjusting mechanism 
is provided for the fingers and guard-plates. 

OAR-MAKING MACHINE. - WILLiAM T. 
JONES, New Westminster, British Columbia, 
Canada. The Inventor has devised a very in
genious machine for making oars and similar 
Irregularly shaped work. The machine is 
simple In Its construction and performs · Its 
work with an efficiency that leaves nothing to 
be desired. 

RUG-STRAIGHTENER.-GEORGE T. WEEKS, 
Edon, Ohio. Mr. Weeks has provided a light, 
extensible frame on the lazy-tongs principle 
for the purpose of straightening a rug and 
preventing the ends or corners from turning 
up. The frame Is readily attached to or re-
moved from the rug. • 

GAS AND AIR MIXER.-GUSTAV Rup, 
Berlin, Germany. The object of the invention 
is to provide a device for producing com
pressed air and for conducting it to the air
suction apparatus which serves as 'an !lir
meter. A device regulates the work of this 
compressed air mechanism, which device Is 
controlled by the pressure of the gas and air 
mixture within the service-pipe. 

FAUCET.-JOSEPH NAGENGAST, Bayonne, 
and JOHN Htl'LSS, Elizabeth, N. J.  The faucet 
Is constructed principally of wood and nickel 
in such a manner that the liquid (a chemical 
or dyeing solution ) will not come In contact 
with a metallic surface and so that a plunger
valve will be operated by an external lever. 
This lever may be locked in various positions 
and the plunger held seated or at such dis
tance from its seat that the fiow of liquid 
may be regulated. 

MACHI�E FOR MAKING COMMUNION-· 
WAFERS.-JOHANN J. EUGSTER, New Riegel, 
Ohio. This machine consists of two boxes or 
sections pivotally conne�ted, the one larger 
than the 'other. The smaller box has Its bottom 
at a higher level than the larger ·box. A 
die plate Is located at the top of the smaller 
box ; and a heating-plate Is adapted to be 
brought on top of the die-plate. The machine 
is operated very readily and is provided with 
eO'ective devices for keeping the operating 
parts clean. 

WASHING-MACHINE.-EDWARD CAMPBELL, 
Winnipeg, Manitoba, Canada. A series of par
titions are so arranged as to form compart
ments for the reception of clothes, one com
partment . being independent cif another so 
that . fine material may not be brought in con· 
tact with heavier .goods. Water \s delivered 
to the various ccijppartments. A rubber In 
each compartment �has a rotary or a rotary
reciprocating move'inent: whereby the clothes 
in the various compartilients are rubbed clean. 

FIRE - ]j}XTINGUIIlHER. - GEORGE W. 
THOMPSON,: ·Cole Building, Nashville, Tenn. 
The device Is of- that character In which the 
sprinkler-head Is located in a water-supply 
pipe in a convenient position. The valve is 
held closed by a fastening, the separate sec
tions of which are bound together by a fusible 
substance. This invention is an automatic 
fire-sprinkler of this character which will hold 
the valve securely to Its seat at normal tem
perature without being disturbed by variations 
in the pressure of the water in the service
pipe, and which is yet very sensitive to ab
normally high or dangerous temperature. 

AUTOMATIC FIRE - EXTINGUI SHER. -
GEORGE W. THOMPSON, Cole Building, Nash
ville, Tenn. This invention Is an Improve
ment In stationary fire-extinguishers and 
alarms In which air and water pipes are dis
tributed throughout a building and provided 
with sprinklers t(; De manually or automatical
ly  operated. 'J'he Invention relates more par
ticularly :0 the automatic valve mechanism 
which controls admission of water to the 
pipes, the latter being normally filled with 
air under a predetennlned pressure. This 
pressure being lowered by opening one or more 
sprinklers, the mechanism opens the water
supply valve and allows water to fiow into 
and fill the air-pipes and discharge f,'om the 
sprinklers. 

Vehicles antl 'rhelr Appliances. 

AIR-PUMP FOR PNEUMATIC TIRES. 
GEORGIII B. STAC;Y, Boston, Mass. The object 
of the Invention Is to provide a pump which 
Is arranieci to avoid leakage and to force 
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a sufficient quantity of air Into the tire to 
keep the tire Infiated In · case of a puncture 
or other leakage. The pump Is attached to 
the tire and is so arranged that ' when the tire 
Is defiated the pump-plunger will come Into 
contact with the Interior of the tire and will 
be actuated to force air Into the tire as the 
wheel Is turned. 

AUTOMATIC TANK-PUMP FOR AUTOMO
BILES.-GEORGE B.  STACY, BO,ston, Mass. 
Mr. Stacy has In this patent described a 
pump actuated while the automobile is iIi 
motion by one of the wheels, the pump being 
designed to fill the air-tank to insure the 
proper working of the motor employed for pro
pelling the vehicle .  The pump Is operated by 
a cam on the hub of the wheel. 

AUTOMATIC TI RE-INFLATER.-GEORGE B. 
S1.'ACY, Boston, Mass. In this Invention the 
main object has been to provide a tire-Infiater 
locked by the tire against movement while 
the tire Is being infiated, and arranged to be 
automatically actuated upon defiation of the 
tire by the device's coming In contact with the 
ground at every revolution of . the wheel. 

VEHICLE-BRAKE .-JOSEPH N. CALLAHAN 
and JEFFERSON D. SHORT, Henrietta, N. C. 
The invention relates to a type of vehlcle
brake which eO'ects a positive lock between a 
vehicle axle and the wheels. On the rear 
'axle is a guide-block in which two locking
bars are held . to slide. Springs press the 
locking-bars out. By means of a lazy-tongs 
the locking-bars are retracted and the springs 
compressed. The lazy-tongs device Is operated 
from the front of the vehicle. The locklng
bars are held back against the stress of the 
springs, but are releasable from the front 
of the vehicle. 

!tIlscellaneous Inventions. 

LIFE-BOAT.-BENVENUTO GIANESE, Genoa, 
Italy. The inventor has devised an apparatus 
to be used on board ships in place of the 
usual life-boats. The principal feature of the 
apparatus lies In the fact that It can be readily 
and automatically thrown overboard in any 
case of emergency without danger of Its being 
submerged. 

LANCET. - RoBERT CALDWELL, Auckland, 
-New ' Zealand. The Instrument Is designed to 
cut 'through the obstruction that sometimes 
forms Inside of the lower end of the cow's 
teat, so that the milk may. thereby be made 
to fiow more freely. 

FRUIT-JAR HOLDER. - .SIMEON L. BRAY, 
Evansville, Ind. The jar-holder comprises a 
base on which a post Is . mounted. A clamp
Ing-lever has swinging connection with the 
post and ' is provided with an opening to re
ceive the neck of a jar. The device will tightly 
hold a jar during the sealing thereot, and will 
obviate the touching of the hot jar with the 
hands. 

TOY.-CHARLES W .. WALTERS, Richmond, Va. 
The improved toy Is an amusing novelty de
signed to represent a child bathing. The child 
suddenly emerges from the water when the 
cover of the tank Is quickly raised. 

. BASIC FIREBRICK COMPOUND.-SPENCEB 
B. NEWBERRY, Sandusky, Ohio. The refractory 
compound forming the subject of this inven
tion has for 'Its principal ingredients trlcalcium 
silicate and free magnesia, i:lut contains no 
free lime. . The compound Is basic and perma
nent and non:slaklng on . exposure to air. 

BOX-LID OPENER OR CLOSER.-NoBMAN 
P. HICKS, Brooklyn, New York city. The 
invention relates to improvements In devices 
for oilening the lids of Inking-pad boxes and 
comprises a lever fulcrumed on the side of 
the box and provided with an inwardly-extend
Ing lug which projects through a notch In the 
lid · and with an, upwardly-turned arm to re
ceive the lid in open pOSition. Upon depress
ing the end of the lever, the lug raises tIie 
lid and forces it back against the arm. 

CLOSET - SEAT. - MARTINA T. ROBINSON, 
Bloomsburg, Penn. The seat Is adapted for the 
use of children, and is so constructed that It 
can be compactly folded. Hence It may be 
conveniently carried when traveling. The seat 
can be securely fastened to an ordinary closet
seat without injury thereto. 

ADJUSTABLE SHELF AND SUPPORT 
THEREFOR.-DEAN A. BECKWITH, Manhat
tan, New York city. The shelf Is arranged to 
permit the placing of a desired number of 
shelves in a cabinet and to permit the shelves 
to be readily adjusted to form · spaces of the 
desired height, according to 'the room needed 
for books, merchandise, or other articles. 

BEACH-PROTECTOR. - CHARLES H .  VAN 
ORDEN, Catskill, N. Y., and EDWARD B .  COOMBS, 
Manhattan, New York city. The object of the 
Invention · Is to protect tieachEls by the use of 
mattresses so that the surf Is prevented 
from washing away the sand from the beach 
and destroying valuable prope.rty. At the same 
time the mattresses form a barrier to break 
the force of the surf and a means for the 
deposition of the sand carried by the water 
for reclaimln,g the land. 

PROCESS OF 13TORING AND AVERAGING 
ORE IN BULK.-EDWIN H.  MESSITER, Apar
tado Postal 132, San Luis Potosi, Mexico. The 
usual procedure of lead-smelting is to "bed'"  
the ores by forming each kind of ore Into a 
horizontal layer in a rectangular bin. The ores 
are removed from the beds by entering through 

consists in bringing In the ore by means of an 
elevated conveyer which discharges the mate
rial, not from a fixed and definite point, but 
from a traveling point, uniformly along a cer
tain portion of Its length by a kind of sowing 
action caused by the travel of the discharge 
deVices. 

SPRING AT;l'A'CHMENT FOR FISH-HOOKS. 
-ALBERT D. GARY, Lavonia, Ga. The inven
tion Is an Improvement In the class of spring 
attachments for fish-hooks which are adapted 
to be set by pressing a spring and to be re
leased by a pull on the hook, whereby a fish 
seizing the bait Is Impaled and caught. The 
Invention Is distinguished by simplicity, cheap
ness and portability. The device Is composed 
of two members, one of which Is connected with 
a hook and the other with the fishing-line. 

FORMATION OF COLORED FABRICS.
PAUL B. WORTHINGTON, Manhattan, New York 
city. The colors are to be applied to the 
fabric by the use of brushes and by the aid of 
stenc il-plates. The fabrics are to be subse
quently embroidered to form pillow-tops and 
the like. Part of the fabric Is given a firm 
support 'or backing, and the remainder Is left 
unsupported or unbacked. A part of the 
fabric Is ' covered so as to leave only a section 
exposed. To this exposed portion color Is ap
piled to cause the absorption of more color on 
the back portions of the exposed sections than 
on the unbacked portion. 

Designs. 

THILL - COUPLING PLATE. - JAMES L. 
KEHL . and JOHN GARTHE, Northport, Mich. 
The thill-coupling plate Is so formed that the 
coupling may be held so that It cannot fall 
ont of Its own accord. 

NOTE.-Copies of any : of these patents will be 
furnished by Munn & Co. for ten cents each. 
Please state the name of the patentee, title of 
the invention, and date of this paper. 

NEW BOOKS, ETC. 
STEAM BOILER ECONOMY. . By William 

Kent, A.M., M.E. New York : John 
Wiley & Sons. 1901. 8vo. P.p. 472, 
126 illustrations. Price $4. 

A treatise on the theory and practice of fuel 
economy in the operation of steam boilers. This 
Is one of the most Important subjects which 
Interest mechanical engineers to-day. The au
thor has . been conducting tests since 1875, so 
that he is thoroughly famlllar with his subject. 
It Is an eminently practical and useful book. 
A MANUAL OF PRACTICAL HYGIENE FOR 

PHYSICIANS AND MEDICAL OFFICERS. 
By Charles Har.rington, M.D. Phila
delphia and New York. 1901. 8vo. 
pp. 729.  Price $4.25.  

A most comprehensive book, dealing with 
the subject In a masterly way. It Is the 'best 
book on hygiene we have seen in many years. 
We have not the . space to give even the chap
ter headings, but It is safe to say It contains 
everything within the purview of the subject. 
TWELFTH BIENNIAL REpORT OF THE STATE 

BOARD OF AGRICULTURE OF KANSAS. 
Vol/XVII. 1899-1900. F. D. Coburn, 
SecretarY. 8vo. Pp. 957.  

Kansas Is enjoying well-merited prosperity, 
and this report gives most valuable particulars 
as to the agriculture of that State. It  is a 
model book which many State boards might 
well copy. 

THE CEMENT INDUSTRY. Descriptions of 
Portland and Natural Cement Plants 
in the United States and Europe 
With Notes of the Materials and 
Processes in Portland Cement Manu
facture. New York : The Engineering 
Record. 1900. 8vo. Pp. 235. Price 
$3 .  

of reliable ' lecture experiments. The author 
does away, as far as possible, with. elaborate 
and costly. apparatus. This has resulted In 
the omission of some familiar experiments, but 
It has been possible in many cases to substi
tute an equivalent experiment. 
CENTRAL ELECTRICAL STATIONS. Their De

sign, Or�anization and Management. 
By C. H. Wordingham, A.K.C. Lon
don : Charles Grimn & Co., Ltd. 
Philadelphia : J. B. Lippincott Com
pany. 8vo. Pp. 496.  Price, $7.50.  

The literature dealing with central station 
practice Is, ' at the present time, exceedingly 
limited, but that relating to many of Its 
branches is very complete. The author recog
nizes the fact that there Is no special need 
of additional books on the boiler, engine and 
dynamo, so he has concentrated his attention 
on the problems which arise In the practical 
operation of central stations, whether of a 
scientific engineering Iir a commercial na
ture, and to Indicate the solution which his 
own experience and that of other engineers, 
similarly. placed, has dictated. In this age of 
voluminous and indiscriminate publication It 
Is refreshing to see the odds and ends of an 
important subject like the supply of electricity 
for light and power gathered together and tied 
In such an orderlY, fashion. Special attention 
Is given to the general features of the station, 
mains, storage batteries, street lighting, costs, 
and methods of conducting the financial side of 
the station. 
CENTRAL STATION EXPERIENCES FROM 

POWER. New York : The Power Pub
lishing Company. 1901. 12mo. Pp. 
106.  

A humorous series of narratives on the trials 
and. tribulations of a steam engineer while 
learning to run an electric station. 
BAMROO WORK. Edited by Paul N. Has

luck. London and New York. 1901. 
18mo. Pp. 160. Price; 40 cents. 

Bamboo work opens a new field to the ama
teur. With the instructions given In this 
eminently practical little book, It will be pos
sible to make satisfactory bamboo articles. It 
Is profusely illustrated. 
ELECTRIC SPABKS. By Prof. James A. 

Beaton, A.M. Chicago : Laird & Lee. 
1901. Vest-pocket form. Pp. 272. 
Price, leather gilt, 75  cents;  cloth, 
50 cents. 

Considerable 'Information on electricity is 
conveyed by this little \look. The diagrams are 
excellent, and the work will prove useful to 
many readers who desire some acquaintance 
with the subject.· 
EXPERIMENTS ARRANGED FOR STUDENTS IN 

GENERAL CHEMISTRY. By Profs. Edgar 
F. Smith and Harry F. Keller. Phila
delphia : P. Blakiston's Son & Co. 
1900. 16mo. Pp . .  88 .  Price, 60 cents. 

A practical course which has been tested 
makes an excellent textbook. The authors have 
produced one of the best · works on the subject 
we remember ' to have seen. It is interleaved. 
A PRACTICAL TEXTBOOK OF , PLANT PHYSI

OLOGY. By D. T. Macdougal, Ph.D. 
New York : Longmans, Green & Co. 
1901. 8vo. Pp. 352.  Price, $3 .  

The author is . Director of Laboratories a t  
the New 'York Botanical Garden . .  He h a s  pro
duced a book which will be of great value to 
all students of botany. The experiments are 
numerous, Interesting, and well explained. It 
Is a thoroughly satisfactory scientific book. 
There are 159 illustrations. 
NATURE BiOGRAPHIES. The Lives of Some 

Every-day Butterflies ; Moths ; Grass
hoppers and Flies. By Clarence 
Moores Weed. New York : Double , 
day, Page & Co. 1901. 8vo. Pp. 164. 

Several years ago The Engineering Record Price, $1.50 net. 
begap . the publication of a series of articles 
upon the European and Portland cement In- . This volume, by a · well-known professor of 
dustry. The articles were. prepared for that 

. 
entomology, is a sort of personal acquaintance 

journal by Frederick H .  Lewis, M.A.S.C.E.,  who with the lives of the· more common butterflies, 
undertook In the Interest of this .IJ;l.qulry a . {1er- grasshoppers, moths, etc. Many photographic 
sonal inspection of tM Important European illustrations . help' to give reality and charm to 
plants, and who, on account of his famlliarlty the author's descriptions. It  is a handsome 
with the subject, was well qualified to compare example of the bookmaker's art. 
foreign with American plants. These articles TUNNELING. A Practical Treatise. By 
form the basis of the present volume, but other Charles Prelini, C.E. With additions 
plants are described by other writers. The by Charles S. Hill, C.E . . New York : 
book is most excellent, and deals . with the D. Van Nostrand Company. 1901. 
subject In a most thorough manner. 8vo. Pp. 311. Price, $3.  
CABRAGE, CAULIFLOWER AND ALLIED VEGE- Strange as It may appear, there are but two 

TABLES, FROM SEED TO HARVEST. By books on tunneling in the English language ; 
C. L. Allen. New York : Orange Judd the present makes the third. The older books 
Company. 1901. 12mo. Pp. 100. were not adapted for textbooks, so the author 
Price 50 cents. has done a real service to engineering litera

The author of this book has devoted a Iife-
time to this study ; and, living in the very 
heart of the most favorable cabbage-growing 
section of the United States, and being him
self largely anq practically interested In this 
Industry, Is probably more familiar with Its 
various details than any other man. There Is 
a convincing and practical tone about the entire 
work which at once assures the reader of the 
safety of following the Instructions given in its 
pages. 
CHEMICAL LECTURE EXPERIMENTS. By 

Francis Gano Benedict, Ph.D. ' New 
York : The Macmillan Company. 
1901. 121110. Pp. 436.  Price, $2. 

ture by preparing a work which will  be of 
special value to students. The question of 
tunneling-shields is admirably treated, although 
the late Alfred Ely Beach, of the SCIENTIFIC 
AMERICAN, does not seem to have received ade
quate credit for his system of using hydraulic 
jacks, which was superior to the Greathead 
system. 
SAW FILING AND MANAGEMENT OF SAWS. 

By Robert Grimshaw, M.E. New 
York : Norman W. Henley & Co. 
1901. 16mo. Pp. 93.  Price, $1. 

doors In 'the sides of the bins and . attempting 

I 
The experiments are numeroue lI ":ld are wen 

to cut the beds down vertically. The caving described, although the illustrations ace mere, 
of the ores causes Irregularity In the resulting ly dIagrams. The oi:lject of thll book Is pri
mixture, The leading feature of this process marlly to furnish teachers with a large num·ber 

A thoroughly practical treatise on filing. 
gumming, swaging, hammering an'd brazing of 
patent saws ; the speed, work and power to 
run circular saws, etc. The book has been well 
received in former editions, and It has now 
been thoroughly revised and brolliht qp tq 
date. 
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Business , and Personal Wants. Inquiry No. t 031.-For manufacturers o! models 
Of locomotives, made of cardboard, 

( 8271 ) W. A. L. asks : Is there any 1:���:!�i� l��:f�tet:r
�t���

e
lrd�r���

b
�: .p�: 

678
,
234 

other metal that can be used in a gravity bat- cock . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 678,350 ...- Send for new and com plett! catalogue of ScienUtlc 

READ THIS COLUMN CAREFULLY.-You and other Books for sale by Munn &; CO., 361 Broadway, tery besides zinc that will not dis�o.l
ve ·1 A. AXleH�':d��a� . 

���. �:� .���:�' 
. . 
�:���I:: . �: .�: 

678,253 'l'here is no way of obtaining electrICIty With-

I 
Bag fastening, K. G . . Herring . . . . . . . . . . . . . 678, 176 will find inquiries for certain classes of articles 

numbered - in consecutive order. If you manu

facture these goods write us at once lind we will 
send you the name and address of the party desir
ing the infol'mation. In every ea .. e It i .. nece .. -
.. ary to give the number of the inqniry. 

New York. lITee on &Vplication. 
I n quiry 1'\ 0 .  1 03S.-For manufactUrers of a con

trivance for burning petroleum in ordinary heating and 
coeking stoves. 

out using up some material. In the dynamo Bale for fibrous materIal, C. E. Parker . . . .  678,134 
steam or water power is employed. In the bat- Bale

R:l
j. I���elf'�����: . .  

f
.O: . .  �.

a
.�I�.� . �I::: 677,956 

tery we usually burn up zinc. It is just as I Baling press, M. E. Lessenberry . . . . . . . . • . .  678,120 
,Inqniry No. 1 039.-For manufacturers of coffee 

roasters of about 150 pounds capacity and � cooler for 
impossible to produce electricity without a dis- �:���L c����k���'ft�

r
'R� ·H�·K�r��

r
�� : : : : : : : : : m:g�i 

appearance of some other form of energy as Bearing and lubricator, roller, F. H. Young 678,089 same. . 

r}��':,�\,';.l'io��; !:te°ofll:?�, ::ft�
f
�����:" 

of s
m

a
n 

it is to heat a house and still have the coal, Bear!ng, vehicle wheel, C. S. Smith . . . . . . . 678,048 
Beating engine, E. Conley . . . . . . . . . . . . . . . . .  678,226 MUNN &; CO. or cool a refrigerator and still have the ice. Bed and wardrobe couch, combination sofa, -

Mari�e Irop Works. Chicago. Catalogue free. 

Inquiry N o .  I OI 3 .-For the manufacturers of the 
• •  Kitchen Ice Machine." 

Inquiry No. 1 04 t .-For parties to make a metallic 
device for holding rubbers on when walking in mUd. ( 8272 )  J. K. asks : Please inform me Bed ��::i�� �/!:';��it�· ii"'r; · L·" Pri�� : : : : : :  �+�:��? 

TURBTNEs.-Lelfel & Co. Springfield, Ohio, U. S. A. 

I n q u iry No. 1 04�.-For parties to manufacture a 
metallic device for checking and unchecking horses 
attached to vehicles :without leaving the seat. 

I n q u i l·y No. t O H .-For manufacturers of tools bi��l't,t.fY�I�g.iJ:!�·�!��!.f.ties to make a com
for repairing pianos, harmoniums aud other musical 
instruments, 

F�:;:::.�rl.:��Y W.!t:,.-J2r the present address of the 
u U. 8. H Metal Polish. Indianapolis. Samples free. 
Inquiry No. I O I � .-For a spring motor machine 

which can be operated by ?ne man. 
W ATEm WHEELS. Alcott & Co. , Mt. Holly, N. J. 

Inquiry No. 1 04�.-For manufacturers of alumi
nium springs 8 inches 10ng,13 inches wide and 1-32 or 1-8 
inch thick. 

why two telegraphic instruments will not Work 
when set up in series. One of the instruments 
is a 4-ohm, and the other I think is larger. The 
iarger one can be heard from another room, 
while the smali one can barely be heard at all. 
A. The smalier of the two instruments does not 
get current enough to work the magnet. In 
order to work together, they should have near
ly the same resistance. 

Bed roll, E. Conley . . . . . . . . . . . . . . . . . . . . . . . 678,227 
Bedstead, metalliC, E. C .  Baynes . . . . . . . . . . 678,092 
Belt tigbtener, W. H. Johnson . . . . . . . . . . .. . . 678,342 
Beveling machine, V. Royle . . . . • • . . . . . . . . . .  678,0-37 
Bicycle lock, T. P. Vandeleur . . . . . . . . . . . . . .  678,907 
Blind fastener, C. E. Tefft . . . . . . . . . . • . . . . . .  678,322 
Blotter, R. J. Gillham . . . . . . . . . . . . . . . . . . . _ .  678,313 
Boilers, alarm apparatus for indicating low 

level of water in, P. N. Gammelgaard . 678,131 
BOilers, apparatus for returning exhaust 

steam to steam, W. T. Harris . . . . . . . . .  677,866 
Bottle, Searles & Minton . . . . . . . . . . . . . . . . . .  678,203 
Bottle stopper, A. Stern . . . . . . . . . . . . . . . • . . .  677,900 

I lI q uiry N o. 1 046.-For the manufacturers of a 
Inquiry No. I OI 6.-For deflated toy rubber gas mechanical apparatus used for loading coal inside the ( 8273 ) E. B. asks : 

Bottle, non-refillable, M. G. Allen . . . . . . . . . 677,913 
1. Have you any Bottle, non-refillable, A. D. Avedlsyan . . . . . . 677,919 

Bottle, non-refillable, H. Cremer . . . . . . . . . . .  678,102 balloons. . pits, in the United States. 

Yankee Notions. Waterbury ButtoJL Co . •  Waterb'y. Ct. 

Inquh'y No. 1 0 1 7.-�'or the manufacturer of the 
U Pennsylvania. " high-wheet lawn mower. 

Handle & Spoke Mchy. Otier Mfg. Co., 10 Bell St., 
Chagrin �'allB, O. 

Inquiry N o. 1 0 1 8.�For manufacturers of chemi
cal fire engines. 

Sheet Metal Stampl1lg -, difficult forms a speCialty. 
'I'he Crosby Comp_any, Buffalo, N. Y. , 

Inquit'y No. 1 019.-For manufactiurers of special
ties in pipe stems .Qf mouthpieces. 

Sawmill maclIi��ry and outfits manu1al'tured by the 
Lane Mfg. Co . •  Box 13, Montpelier. Vt. ' 

Inquiry NJ. 1 0�O.-For mannfacturer� ·:,of Wind 
powers for use on a farm for sbelling corn, grindmg 
feed, etp. 

. For Sheet Brass Stamping and small Castings, write 
Badger Brass Mfg. Co. , Kenosha, Wis. 

l uquh·y No. l021.-For manufacturers of electri
cal , house goods, such 88· burglar alarms, bells, sbort 
line telephones, etc. 

Inquiry No. t 047 .-For manufacturers of 
chines for making tarred paper felts fur roofing. 

I n q u l rv No. 1 048 ,-For hullders of speCial 
chinery for weaving wire fences. etc. 

ma-

ma-

en��:::s
i�rt�e

0X:h!.?st�.-For manufacturers of hot air 

Tnquh'y No. 1 0liO.-For manufacturers of cork
grinding machinery. 

Tnquiry N o .  1 O� l .-For manufacturers of stone
crushing machinery . 

Inquiry N o .  I Oli2.-For manufacturers of small 
tin boxes Wttb screw Hd suitable for mailing samples of 
sand, three-quarters of an inch in depth and two inches 
in diameter, 

in!�'t� ��l i!c�' S�f� �f!el ���t: 1 'l'_�'i��'he 
I�.i'g, 

r16��c��g 
14 gauge plates to WOOd. 

Inquh·y No. 10l)4.-For manufacturers of strong 
metal cement. . 

Inquiry N o .  101i� .-Wanted, British '!II'ency for 
duplicaring machines, omce devices of all lunds, also 
hardware specialties. 

SUPPLEMENTS containing articles relating to 
the care and maintenance of the sal ammoniac 
battery used in telephone work ? A. Carhart's 
"Primary Batteries" gives considerable space 
to the sal ammoniac battery. Price $ 1 .50 by 
mall. 2.  Can you recommend a book suitable 
for one who has to look after the repair of a 
telephone line ? A. Hopkins' "Telephone Lines 
and Their Properties," price $ 1 .50 by mall. 

( 8274 ) J. S. T. writes : I have been 
fitted with glasses to correct astigmatism. 
Without giasses the rays of an ordinary street 
lamp appear extended perpendicularly ; with 
the glasses they appear longer the opposite 
way. If glasses were properly ground, should 
not the rays radiating from light . appear of 
uniform length ? A. If your astigmatism were 
perfectly cotrected by the glasses, objects 
wouid he seen in their correct outlines. 

Bracket, W. C. Callander . . . . . . . . . . . . . . . . .  -678, 112 
Brake mechanism, J. D. Kelley . . . . . . . . . . . .  678,298 
Brake shoe, composite, F. R. Spear. . . . . . . .  678, 139 
Brick machine, King & Chambers . . . . . . . . . 678,259 
Bridge, truss, T. G. Gilfillan . . . . . . . . . . . . . .  678,239 
Briquet material, manufacture of, R. C .  

Hills . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  . 
Broiler, J. Ferracioli . . . . . . . . . . . . . . . . . . . . .  . 
Broom holder, D. H. Mowen . . . . . . . . . . . . . .  . 
Brush for paste tUbes, T. C. Booth . . . . . . .  . 
Brush, scrubbing, J. B. Schweiger . . . . . . . . .  . 
Building, L. T. Slye . . . . . . . . . . . . . . . . . . . . . .  . 
Bullet proof substance, H. Theis . . . . . . . . . .  . 
Burial case protector, H. D. Cl�rk . . . . . . . .  . 
Burial casket, C. B. Nichols . . . . . . . . . . . . . . .  . 
Burner. See Hydrocarbon burner. 

678,296 
678,235 
678,270 
677,851 
678,051 
678,052 
678,064 
678,224 
678,348 

Cage chair, safety, M. W. Jelinek ( reissue) 11,922 
Candlestick, Lippincott & Meredith . . . . . . . . .  678,264 
Car, H. Anderson . . . . . . . . . . . . . . .  ' . . . . . . . . . .  677,916 
Car door, freight, W. E. Hoyt . . . . . . . . . . . . 678,181 
Car end bracing, box, G. 1. King . . . . . . . . . .  678,258 
Car fender, street, C. Nicholson . . . . . . . . . . . 678,023 
Car haul, F. V. Hetzel. . . . . . . . . . . . . . . . . . . . 678,254 
Car holding device, automatic, W. A. Wilson 678,209 
Car, railway, G. W. Douglas . . . . . . . . . . . . . . 671,961 
Car roof construction, L. C. Marshall . • . . . .  678,189 
Car seat, E\ G. Koehler . . . . . . . . . . . . . . . . . . .  678,299 
Car track brake, railway, G. W. Douglas . . 677,962 

Rigs that Run. Hydrocarbon system. Write St. 
Inquiry No. 10�6. -For manufacturers of type

writer supplies. 
Carbureter, Brown & Connelly . . . . . . . . . . . . . .  677,852 

( 8275 ) w. M. S. asks : 1.  Whether a Carbureter, c. K. Pickles . . . . . . . . . . . . . . . . . .  678,194 
Card punching machine, jacquard, V. Royle 678,040 
Carpenters' plows, etc., fence support for, Louis Motor Carriage Co. , St. Louis, Mo. 

I nquiry N o . 1 022.-For manufacturers of acety
lene gas generators. 

Ten days' t.rial given on Daus' Tip Top Duplicator. 
Felix Daus Duplicator Co. , 5 Hanover St., N. Y. city. 

Inqu i ry N o .  1 0�3.-For manufacturers of wire 
netting machInery. 

SA WMILI.S.-With variabJe friction feed. Send for 
Catalogue B. Geo. 8. Comstock, Mechanicsburg, Pa. 

I n q u i ry No. 1 0�4.-lfor manufacturers of gas en
gines' in New York City. 

We are equipped to manufacture all kinds of special
ties. Send samples. Chicago Handle Bar Co. Chicago Ill. 

In qniry 1'\ 0. t O� .') .-For manufacturers of .. ma-
chines for making wooden pegs for shoes. . 

Kester Electric Mf'g Co's, Self-fiuxing solder saves 
Jabor. strong non-corrosive joints. Without aCid . Chci
ago, Ill. 

Inquiry No. 1 026.-For mam}facturers of pressed 
paper goods, &uch as pie plates. etc. -

Manufacturers of Valves, Fittings, Brass and Iron 
\Vork. Spindler & Deringer. I&-22 Morris St .• J ersey 
CitY , N. J . 

. 
Inquiry No. I O..,7.-For a gun to shoot a Win

chester « sl;lell. 1873 model , with one barrel, the other 
to be 1� gage shot. 

SpeCial and AutomatiC Machines built to drawings on 
contract. The Garvin Machine Co., 149 Varick, COf. 
Spring Streets., N. Y. 

I nquiry No. 10�8.-For manufacturers of ice ma
chines. 

W ANTED .-Party with means to make and test an 
apJY1lratu� in which liquid air can be made. Address H. 
A. Lasseter, Leander. Texas . . 

I lI4u l ry No. 1 0�9.-For manufacturers of electric 
dynamos. · 

See our Collective Exhibit-Section " S," Electricity 
Building, Pan ·American Exposition. Standard Weld
Ing Company. Cleveland, Ohio. 

Inquiry N o. 1 030.-For manufacturers of rail car
pet fly shuttles WIth large wheels and pickers for the 
same. 

FOR SALE.-New process for making olJ with flsb -and 
flsh offal is offered for sale or licenses in United States 
of America. Address Foreign, Box 773, New York. 

sJf,'3i:��V�I�
'
f�r

'!!I�:�For address of parties having 

Inquiry N o. 10� 1.-For manufacturers of photoJl"rap�ic goods. 

Inquiry 1\"0. 1 0�8.-For manufacturers of auto
mobiles. 

Inquiry No . IO�9.-For manufacturers of bicycles 
and sundries. 

Inq u i ry No.  1 060.-For manufacturers of gramo
phones and gramophone dictation supplies. 

Inq uiry N o . 1 O ti I .-For manufacturers of electri-
cal novelties. ' 

• 

1£S 

HINTS TO CORRESPONDENTS. 
Names and Address must accompany all letters (,r 

no attention will be paid thereto. This Is for 
our information and not for pubLcation. 

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

Inquiries not answered in reasonable Hme should 116 
repeated ; correspondents will bear in mind that 
some answers require not a little research, and, 
though we endeavor to reply to all either by. 
letter or in .this department, each must take 
his turn. 

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

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

Soientiflo Amerioan Supplements referred to may be 
had at the office. Price 10 cents each. 

Books referred to promptly supplied on receipt of 
price. 

Minerals sent for examination sbould he distinctly 
marked or labeled. 

( 8269 ) W. B. H, writes : I was given 

patent has ever beell taken out in this country 
or abroad for a wireiess telephone ? If so, will 
you explain brIefly the principle of its opera
tion ? A. The waves set up by the transmitter 
of a telephone can be transmitted into the 
space around the line and to a certain distance 
from the wIre in the same way as is done in 
wireless telegraphy. No one knows to what 
extent this may be developed in the future. 
2 .  Whether a patent has ever been granted for 
an optical transmitter of pictures by electric
ity ? By that I mean an instrument which will 
transmit a scene before a camera-like sender 
and reproduce it on a screen, or otherwise im
press the transmitted picture on the eye, either 
with or without their natural colors. If so, 
will you explain the bare principle ? A. We 
do not know of any such process in a prac
tical form, though It has often been the 
subject of speculation and somewhat of experi
ment. See SCIENTIFIC AMERICAN SUPPLE

MENT, No. 1178 . 3.  Is there any solid, 
reasonably good conductor of eiectricty which 
can be applied with a brush when liquid ? A. 
Almost any bronze or aluminium powder may 
be applied by a brush so as to be a conductor. 

( 8276 )  W. A. P. asks : 1 .  Should an 
ampere-meter be placed in the positive or nega
tive terminal of a direct-current 110-volt dy
namo ? A.  The ammeter may he placed at any 
point whatever in an eiectrlc circuit, since the 
same current flows through every part of a cir
cuit. This is just like the flow of water 
through a pipe. If you had a pipe 1,000 feet 
lpng from a reservoir to your house, the same 
water and just as much would fiow through 
every foot of the pipe, and a meter might be 
put into the pipe at any point in its length 
and the quantity of water fiuwing through the 
meter ·to be measured. 2.  How much more 
wouid It register in the former than in the 
latter ? A. It would register the same in either 
side of the circuit. It makes no difference 
where the ammeter is placed. 

J. A. Traut . . . . . . . . . . . . . . . . . . . . . . . . . . .  678,309 
Carpet or door strip, S. W. Wilt . . . . . . . . . . .  678,080 
Carriage steering mechanism, R. W. Thomp-

son . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  678,144 
Cart, grave digger's dump, A. T. Barnes . . . .  677,921 
Cash carrier, M. C. Swezey . . . . . . . . . . . . . . . 677,903 
Cash register, Giles & Fleming . . . . . . . . . . . .  677,864 
Casb register, Smith & Jarvis . . . . . . . . . . . . . .  677,890 
Cash register, Smltb & Giles . . . . . . . . . . . . . .  677,896 
Cash register, H. Giles . . . . . . . . . . . . . . . . . . . . 677,976 
Cashier, mechanical, C. Ii'. Bassett . .  � • . . . . .  678,218 
Centrifugal machine, J. J. Berrigan . . . . . . . . 677,926 
Chart, educational, R. R. Anderson . . . . . . . .  677,915 
Chest or box, folding, A. Silblger . . . . . . . . . . .  678,204 
Chimney .casing and Sign, combined, A. M. 

Witte . . . . . . . : . . . . . . . . . . . . . . . . . . . . . . . . .  678,083 
Cigarette making device, H. H. Spelman . . . 678, 110 
Cloth cutting and foldittg machine, C.  N. 

Colpitts . . . . . . . . . . . . . . . . . . . . . . . 678,099 678,100 
Clothing cutting machine, electric, R. E. 

Leve . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 678,263 
Cloth drying machine, C. W. Russell . . . . . . 678, 136 
Cloth guiding device, automatic, W. I. Lewis 678,121 
Clutch, B. H. Locke . . . . . . . . . . . . . . . . . . . . . .  677,872 
Cocks, handle for stop and waste, F. E. 

Johnson . . . . . . . . . . . . . . . . . . . . . . . . : . . . . . .  678,132 
Coil for electromagnets and insulating ma-

terial tberefor, E. F. Dwyer . . . . . . . . . . . 677,862 
Coil forming apparatus, J. Riddell . . . . . . . . . .  678,280 
Coin freed mechanism for goods delivery 

machines, A. M. Argles . . . . . . . . . . . . . . . 678,153 
Coin operated machine, R. T. Durham . . . . . .  677,963 
Collar blanks, etc. , folding machine for, E. 

H. Brown . . . . . . : . . . . . . . . . . . . . . . . . . . . .  678,094 
Collar fastener, "C. A. Brothers . . . . . . . . . . . .  678,331 
Collar trimming machine, H. C. Miller . . . . .  678,002 
Commutator, electric machine, H. Geisen-

honer . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  678, 171 
Compasses, etc., locking device for, L. 

678,003 
Conv�::�,

s 
ei��t·ri�; .j: "G: ·Gil��� : : : : : : : : : : : :  678,312 

Conveyers, switch valve for pneumatic, '.r. 
Lee . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 678, 119 

Cooling apparatus, rotary, J. W. Kittrell . . 677,870 
Coop, chicken, G. W. Funderburgh . . . . . . . . . 678,238 
Cope pattern, J. G. Johnston . . . . . . . . . . . . .  678,256 
Coupling, F.  A. Wegner . . . . . . . . . . . . . . . . . . .  677,908 
Coupling, J. Timms . . . . . . . . . . . . . . . . . . . . . . . . 678,145 
Crane, boisting, J. Macbeth . . . . . . .  677, 874, 678,188 
Crate, collapsible shipping, Steinberg & 

Van Handorf . . . . . . . . . . . . . . . . . . . . . . . . .  678,057 
Crate for globes, sblpping, J. N. Hahn . . . . .  677,979 
Cultivator, F. E. Davis . . . . . . . . . . . . . . . . . . .  678,103 
Cultivator, double, S. D. Poole . . . . . . . . . . . .  · 678,032 
Current apparatus, starting device for con-

stant, C. H. Van Slyck . . . . . . . . . . . . . .  678,069 
Current indicator, maximum, C. D. Haskins 678,980 
Current machines, synchronizing alternating, 

E. M. Hewlett . . . . • . . . . . . . . . . . . . . . . . . .  678,178 
Cutters, apparatus for the manufacture of, 

O. Schaerer . . . . . . . . . . . . .  ' . .. ' . . . . . . . . . .  . 
Dam, .  J. F. Glidden . . . . . . . . . . . . . . . . . � . . . .  . 
Dental apparatus, J. M. Gilbert. . . . . . . . . .  . 

'I'he celebrated " Hornsby-Akroyd " Patent Safety 011 
Engine is built by the De La V ergne Refrigerating Machine Company. Foot of E.ast 138th Street, New York: 

a question in a recent examination that the 
examiner stated was proved in a copy of your 
magazine ; but he could not state the date the 
example ap{leared nor prove it himself. The 
problem read : "Do the amperes or voits in
crease when the electricity passes through an 
ordinary spark colI for gas lighting ?" I said 
volts, yet my examiner says the answer Is 
amperes, which I doubt. A.  The volts are 
raised in the action 6f the ordinary spark colI 
in gas lighting. This coil has but one winding, 
no secondary. It is not an induction coil in 
the usual sense. The spark is produced by the 
self-induction of the current in the turns of 
the primary upon Itself. This produces a 
higher E. M. · F., which causes a considerable 
spark. There can be no more amperes in the 
c ircuit than the generator can produce. 

( 8277 ) B. A. T. ask s :  
Dental floss holder, J .  W .  Cowan . . . . . . . . .  . 1. How many Dental floss package, J. W. Cowan . . . . . . . .  . 

677,887 
678,105 
677,975 
677,947 
678,101 
678,158 
678,244 
678,339 
677,884 
678,148 
678, 113 
678,008 
678,211 
678,072 

Inquiry N o .  l 03�.-For I dealerS' in second-hand, 
tu'Fning lathes II"ld drill presses in Chicago, if possIble. 

1.'he best book for electriCians and begInners in elec
tricity is U Experimental Science," by Geo. M. Hopkins. 
By mail, " .  Munn & Co., publishers, 381 Broadway, N. Y .  

I nq u i ry N". I 033.-For manufacturers o f  air 
pumps and compressors. 

( 8270 ) F. B. ask s :  Please answer the 

W ANTED.-A thoroughly competent engineer to push 
in UnU ed States of America a new, efficient and eco
nomical process, for dealing with large benefit towns' 
sewage and refuse waters from industry. Address 
Ifrance. Box '173. New York. 

Inquit'y N o. 1 034.-For dealers in elevating ma-
following through your columns. I have a 

chlnery for elevating grain and feed, and machinery for vessel containing 16 parts of pure whisky. If 
cleanmg oats. I take one part out and fill it with water, so 

pounds of wire are used to wind · the armature 
of the electric motor described in the issues 
of the SCIENTIFIC AMERICAN for December 8 
and 15,  1900 ? Also the fieid magnet ? A. 
About a half-pound for the armature and the 
same for the field. 2. How many watts arc 
necessary to run it at its utmost power ? A. 
We do not know. Somewhere from 12 to 24. 
Four cells of 2-volt battery, put two on series, 
should run it. 3.  Cannot other journal boxes 
than the brass balls mentioned be used, such 
as a block of iron smoothly bore.d ·1 A. Yes, of 
course ; any kind of bearings can be used. 

Die, F. P. Cady . . . . . . . . . . . . . . . . . . . . . . . . . .  . 
Doll face, Gruss & Bruckner . . . . . . . . . . . . . .  . 
Door check and closer, Hills & Southard . .  . 
Door indicator, J. Z. Newman . . . . . . . . . . .  . 
Doors, plating wood, W. A. Warner . . . . . .  . 
Draft regulator, J. Q. �verson . . . . . . . . . . . .  . 
Drain board, W. C. McKinney . . . . . . . . . . . .  . 
Drawer slide, antifriction, B. F. Allen . . . . .  . 
Drier, E. P. & E. M. Lawrence . . . . . . . . . . .  . 
Drill. See Grain drill. 
Driving roller, J. Haslam . . . . . . . . . . . . . . . .  678,175 
Dust pan, C. W. Cutter . . . . . . . . . . . . . . . . . . .  677,950 
Dye and making same, orange disazo, Ul-

rich & Heidenreich . . . . . . . . . . . . . . . . . . . .  678,323 
Dynamo, alternating current, D. M . .  Moore . 678,191 
Ear coverer, W. J. Gardner . . . . . . . . . . . . . . .  678,170 
Educational appliance, W. H. Cartwright .  . .  677,952 
Egg desiccating apparatus, W. O. Stod-

dard, Jr. . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  677,902 
Electric control system, Potter & Case . . . . 678, 196 
Electric ligbt switch, H. Horn . . . . . . . . . . . 678,1811 

lVn n ted .-Fort'man Repair Departmeut by the vessel is still full, and so continue until INDEX textIle manufacturers, having a first-class plant. Must 

I 
I have taken 16 parts out of it, how much 

-be a thorough .mechanic, good engineer, able to make whisky is there in the sixteenth or last part ? 
electrical repaIrs, et", Waj(es, ${ per day and no tIme How can this be calculated ? A. You must ex
lost. Address g-ivinj( age, experience and full  parti- cuse us from answering this very interesting culars, to C. & Co., P.  O. Box 1816, New York City. 

question. Life is too short. We will,  how-

OF 
Electric machine, dYnamo, B. Bjarnason . .  678,157 

INVENTIONS Electric meter, A. G. Davis . . . . . . . . . . . . . . .  677,957 
Electric motor controlling means, Davis & 

I nquiry N o. 1 03� .-For manufacturers of electri- ever give you the method of finding the answer 
cal heating apparatus. and 'yOU can employ your leisure time upon it. 

For which Letters Patent of the 

United States were Issued 

for the Week Ending 

July 9, 1 9 0 1 ,  
For sheet metal stamping, metal spinning, nickel When the vessei i s  filled with water the . first A N D  B A C H B B A R I N O T H A T  0 A T B. 

platiug, puncb and die work, press work, and manufac- time the mixture is 15-16 Whisky. One-six- rSee note at end o! lIst about coples of tbese patents . j  ture of a l l  kmds of specialties write T h e  Admiral teenth of this Is drawn out and replaced with ____ _ Lamp Company, Martsvllle, Ohio. water. The mixture thus becomes 15-16 as Acid, recovering sulfurous, N. C. Hodgkins . 678,179 
I nquiry No. l036.-'-For manufacturers of port- strong as it was the time before, or 15-16 x 15-16 Aerial vessel, E. M. Farr . . . . . . . . . . . . . . . . . .  678, 11-1 

able houses. whisky. This is ( Hi-16l ', or 225-256 of the !�����n 
S:�ll�a:l:�

m
"ame, halogen, F. 

MCGILL UN lvERSI'ry, MONTREAL.-Chairo! MetaU.ur!l!l. whole� The next time there will be ( 1 5-16 ) ,  Blum . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 678,330 
The Governors of McGill U niversity, invite appll· whisky left ; and so on to the sixteenth fill- Alkari�n�!���e�, 

. .  �.
a
.�������r

.
i�.

g.' . .  �: .. .  :: . ��� 677,906 cations for the Professorship of Metallurgy. Candl- ing, when there will be ( 1 5-1 6 ) 1. of whisky, Alternator, compoundi1\!:, C. P. Steinmetz . . 678,289 
dates for the aPPOintment are requested to send theIr and the r

. 
est will be water. The last state of 

I 
A"!algamating aparatus, A. H. Jocelyn . . . . 678,18

. 

3 
- th t t f I " fI  tI . . 

M i Ammal lifting device, B. Koch . . . . . . . . . . . .  678, 117 testimonials, WI a sta emen 0 age. qua I ca ons, this is strong enough for health. ult ply Animal shears, B. P. Clark . . . . . . . . .  678, 1 61 678,225 etc., to the Secretary of the University, before Sep-
the fraction 15-16 by itself fifteen times, and Annunciator, electrical, · 9. J. Kintner . . . . . . !J78, 116 

tember 1. The duties Of the post will commence on 
B i t f I I

' Anthrapurpurln and makmg same, blacetate 
October L �'ull particulars of the work, salary, etc., you will have the answer. uy a 0 0 arge- of, H. Vieth . . . . . . . . . . . . . . . . . . . . . . . . . . .  678,070 
Dlar be obtal1led from the Secretary. sized sheets of 'paper before :rou begin. Atomizer, H, Goltermllnu , • . • • • • • • . • • • • • • • •  678, 242 

Potter . . . . . . . . . . . . . . .  ; . . . . . . . . . . . . . . . .  678,167 
Electric motors, construction of, J. J. Wood 677.909 
.Electric Signal, J. J. Ruddick . . . . . . . . . . . . . 678,135 
Electric switch, N. C. Bassett . . . . . . . . . . . . .  677,923 
Electric switch, ratchet operated, W. Kings-

land . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  678,260 
Electrical conductor, E. D. Priest . . . . . . . . . . 678,030 
Electrode for secondary or storage batteries, 

J. Myers . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  678,133 
Electrodes, making accumUlator. H. F. Hobel 677,986 
Electrodes, regenerating accumulator, J. 

Hofmann . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  678,255 
Elevator brake..t A. B. See . . . . . . . . . . . . . . . . .  678,352 
Elevator controlling apparatus, E. R. Carl-

choff , . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  677,891 
Elevator gate lock, W. C. Smith . . . . . . . . . . 678,050 
Embroidering machine attachment, E. & R. 

Cornely . . . . . . . . . . . . . . . . . . . . . . . . . .  ; . . . .  677,953 
Emery steel, G. F. Lucas . . . . . . . . . . . . . . . . . . 678,301 
Emery wheel, R. H. Churchill . . . . . . . . . . . . . 678,292 
End gate, �'. L. Collis . . . . . . . . . . . . . . . . . . . . .  677,945 
Engine connecting rod, L. G. Neely et a1 . .  678,021 
Engines, fuel supply , controller for hydro-

carbon, G. E. Webb . . . . . . . . . . . . . . . . . . . 678,077 
.Eveglasses. J. Alexander . . . . . . ' . . . . . . . . . . . .  677,912 
Eyeglasses, G. Kleinert . . . . . . . . . . . . . . . . . . . .  677,996 
FabriCS, decorating plaited, Crepet & Du-

moulin . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 678,164 
(Continued, on paue 46) 



J c ttutific jmtricRu. 
Feed apparatus, boiler, W. E. Gibbs . . . . . . . .  677,863 
Feed water beuh'l", :Scott & Strom . . . . . . . . . .  678,200 
Feeder, steaw voile,·, A. G. Waterhouse . . . .  o7l;,�24 
Fence, J. G. I-Iuut . . . . . . . . . . . . . . . . . . . . . . . . 678,071 
fj"'encp, bal'ued buud, C. C. Benson . . . . . . . . . 677,925 
Fence machiue, wire, \V. )1. Cbew . . . . . . . .  678,160 
Fence stay wire, S. \Y. Yarlot. . . . . . . . . . . . .  678,087 
�'enrter, c. 1'. Bkman . . . . . . . . . . . . . . . . . . . . . . 678,2B2 
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Fire alarID, autumatic, Cortland & Hume . .  677,U54 
Fire alaL'ill system, Hutomatic, Cortland & 

Hume . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  677,946 
F'ireul'm, revolving, G. A. Owen . . . . . . . . . . . . 67tS,274 
l1'it'c escalJc, D. Fir-til . . . . . . . . . . . . . . . . . . . . . 678,109 
Fire extinguisher, G. C. Hutchings .  678,249, 078,250 
Fire kindlcrs, composition of matter fol', 

C. w. & A. �lctt1eL· . . . . . . . . . . . . . . . . . . .  678,346 
Fireproof tlUol' cunstrllction, Freeman & 

Dobbin . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  678,335 
Fish powuer, mal"ing odorless, J. Schafer . .  67�,283 
Ii'lax cleaner, '1'. F. Lowery . . . . . . . . . . . . . . .  677,900 
}i'lower staIH..I, I,'. L. Peach . . . . . . . . . . . . . . . .  678,031 
Fluid meter, prepayment, W. E. Gibbs . . . . . 677,tH-! 
} ..... ood material to form and distributing 

same, machine for reducing, H. D. 
Perky . . . . . . . . . . . . . . . . . . .  ; . . . . . . . . . . . . 

Forging press, E. P. Alexander . . . . . . . . . .  . 
Fountain comb, S. L. Myers . . . . . . . . . . . . .  . 
Fruit washing and scalding apparatus, J. 

E. Bancroft . . . . . . . . . . . . . . . . . . . . . . . . .  . 
�"umigating apparatus, G. E. Alphin . . . . .  . 
Ii'urnituJ'c, G. A. Bowen . . . . . . . . . . . . . . . . . .  . 
Galvanic battery, L. G. Cunningham . . . . . . .  . 

678,127 
67S,2m 
678,004 

678,:328 
678,212 
678,219 
677,955 

Uame apparu tus for trading purposes, 'V. 
'l'l'ibble . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  677,905 

Gamc board, E. F. CarsoLl . . . . . . . . .  677,938, 677,9�9 
Garment hallger, Jj". M. Osgood . . . . . . . . . . . .  678,073 
Garment hook, A. Bailey . . . . . . . . . . . . . . . . . . 678,155 
Garment supportel', G. F�. Adams . . . . . . . . . .  677,911 
Gas analysis apparatus, M. Arndt . . 678 , 1 54, 678,215 
Gas generator, acetylene, E. A. Javal. . . . . 677,991 
Gas generators, cal'bid cartridge fot· acety-
. lene, L. S. Buttington . . . . . . . . . . . . . . . . . 677,935 
Gas genera tors, expansible carbi<l cartridge 

for acetylene, L. S. Buffington . . . . . . . . .  677,V36 
Gas wasber, O. N. Guldlin . . . . . . . . . . . . . . . .  677,865 
Gate. See End gate. 
Gear planer, W. & J. E. Gleason . . . . . . . . . . . .  678,337 
Gearing, cogged, A. M. Searle . . . . . . . . . . . . .  678,286 
Generators in transmission plants, protect- I iog, '1'. J. Jobnston . . . . . . . . . . . . . . . . . . . . 678,185 
Glass mold operating machine, F. A. Shunk 678,287 
Governor, engine, E. 1\1. Carr . . . . . . . . . . . . . .  677,855 
Grain bindel', C. Colahan . . . . . . . . . . . . . . . . . .  677,943 
Grain drill, disk, W. 1'. Hoyt . . . . . . . . . . . . . . 678,248 
Grapple, J. E. Hagerman . . . . . . . . . . . . . . . . . .  678,173 
Grinding mill, D. L. Adelsperger . . . . . . . . . 678, 1 1 1  
Hammel', magazine, G. S .  Tarbell . . . . . . . . . .  678,062 
Harvester, corn, D. Binns . . . . . . . . . . . . . . . . .  677,927 
Harvester or mower cutter bar, L N. Gra-

hUm et al . . . . . . . . . . . . . . . . . . . . . . . . . . .  677,977 
Harvestlll's, adjustable carriage for grain, C. 

W. Sbelden . . . . . . . . . . . . . . . . . . . . . . . . .  . 
Hat body treating macbine, .T. H. Neave . . .  . 
Head cutting machine, W. E. Nichols . . . . .  . 

678,046 
677,882 
678,022 

Heating attachment for culverts, etc., H. O. 
Kruschke . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  678, 1 1 8  

Heating device, .T .  W. Foster . • . . . . . . . . . . .  677,969 
Hinge, J. G. Herbst . . . . . . . . . . . . . . . . . . . . . . .  677,984 
Hook and eye, W. A. Maxwell . . . . . . . . . . . . . 678,267 
Hook, T. J. Browning . . . . . . . . . . . . . .  678,096, 678,097 
Hoop, A. Maltby . . . . . . . . . . . . . . . . . . . . . . . . . . 678,011 
Horses, attaclament for the cure of balking 

and kicking, C. A. Barclay . . . . . . . . . . . .  678,217 
Horse's boof protecting plate, G. IsraeL . .  677,990 
Hose reel, W. Jones . . . . . . . . . . . . . . . . . . . . . .  677,993 
Hydrocarbon burner, J. C. Speirs . . . . . . . . . .  677,899 
l'Ce cutter, J. Schweikart . . . . . . . . . . . . . . . . . .  678,285 
Ice sbaping mold, MacClyment & Sims . . . . .  678,017 
Incubator, A. A. Skinner . . . . . . . . . . . . . . . . . .  678,053 
Inductance coil, H. Shoemaker . . . . . . . . . . . .  678,353 
Induction coil, H. Shoemakel" . . . . . . . . . . . . . . .  678,0-17 
Induction motor, H. G. Reist. . . . . . . . . . . . . .  678,ORJ 
Ink distribLlter, J. S. McKinley . . . . . . . . . .  678,019 
Ink fountain, E. G. Holden . . . . . . . . . . . . . . .  678,315 
In·sulating machine, V. Royle . . . . . .  678,038, 678,039 
Insulator, rack, H. R. Sargent. . . . . . . . . . . . 678;042 
Insulator, third-rail, W. B. Potter . . . . . . . .  678, 195 
Internal combustion engine, O. Snell . . . . . . .  677,898 
Journal protecting automatic device, J. C. 

Dougberty . . . . . . . . . . . . . . . . . . . . . . . . . . . .  677,n60 
Lace fastener, shoe, .T. B. Hooper . . . . . . . . . .  678,107 
LaCing hook setting machines, rocking sep-

aratol' and stop for, J. Pierce . . . . . . . . . .  678,028 
Lamp, acetylene gas generating, L. S. Buf,-

angton . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  677,934 
Lamp and ventilator, gas, W. S. Wandell . .  678,207 
Lamp, electric arc, P. Luhr . . . . . . . . . . . . . . . . 677,87:1 
Lamp, electric arc, D. Higbam . . . : . . . . . . . .  677,985 
Lamp, electric arc, C. P. Steinmetz . . . . . . . 678,058 
Lamp, electric arc, E. Thomson . . . . . . . . . .  678,066 
Lamp, electric arc, \V. E. Symons . . . . . . . . . .  678, 1 42 
Lamp, inclosed urc, C. H. Way . . . . . . . . . . . . 678,208 
Lamp, incandescent electric, A. H. Miller . .  678,320 
Lamps, gas check for inclosed arc, P. Luhr 678,343 
Lamps, operating electric arc, P. Luhr . . . . .  678,344 
Lantern carrie I', R. Holmes . . . . . . . . . . . . . . . . .  677,987 
Lantern pinion, P. L. Clark . . . . . . . . . . . . . . . •  677,856 
Last, J. H. Pope . . . . . . . . . . . . . . . . . . . . . . . . . . 678,1 2() 
Last, H. 1'. Scott . . . . . . . . . . . . . . . . . . . . . . . .  678,137 
Laundering iron heatf'I', H. Crueger . . . . . . .  678,165 

\ Lens, compound, G. N. Saegmuller . . . . . . . . 678,306 
Lever, band, P. 1'. Handley . . . . . . . . . . . . . . .  678,252 
Life raft, J. V. Janin . . . . . . . . . . . . . . . . . . . . . .  678,297 
Lifting jack, J. M. Babbitt . . . . . . . . . . . . . . . 677,920 
Lightning arrester, 'V. D. Gharky . . . . . . . . . 677,973 
Linotype machine, J. R. Rogers . . . . . . . . . . . .  678,036 
Linotype machine, O. Mergenthaler . . . . . . . .  678,268 
Linotype machine, F. A. Vinton . . . • . . . . • . .  678,310 
Lock. See Bicycle lock. 
Lock, �f. S'''it7.er . . . . . . . . . . . . . . . . . . . . . . . . .  . 
Lock, T. Richards . . . . . . . . . . . . . . . . . . . . . . . .  . 
Logging railway appliance, N. young . . . . . .  . 
Loom, Drape-r & Roper . . . . . . . . . . . . . . . . . . .  . 
Loom. J. Hobl . . . . . . . . . . . . . . . . . . . . . . . . . . .  . 
Loom, G. R. Race . . . . . . . . . . . . . . . . . . . . .  . .  
Loom picker mechanism. T. Gilson . . . . . . . . .  . 
Loom shuttle checking mea us, C. F. Roper . 
Lug strap find holder, D. O. Conners . . . . . .  . 
Magnet coil, H. F. T. Erben . . . . . . . . . . . . .  . 
Ma il bnt! cn tcher, E. Potter . . . . . . . . . . . . . . .  . 
Mail bag transferring machine, E. T. Gran-

oery . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  . 
Mail box, rural, "\V. E. FC'nstermacber . . . . .  . 
Measure for paper bags, J. W. Jinnette . . .  . 
Measlll'p, varinble. T. E. White . . . . . . . . . . .  . 
Measuring instrument, electric, W. C. Fish. 
l\ff'3S11ring device, log, L. P. Cowart . . . . .  . 
Mechanical energy, storage of, C. Steiner . .  
Mp<licine chest. J. Schaffer . . . . . . . . . . . . . . .  . 

678,060 
678,305 
678,090 
678,294 
678,106 
678,279 
618,241 
678,�21 
678,31 1 
67.� , 1 f18  
678,278 

677,978 
677,967 
fl77,892 
678,R25 
67g,236 
677,948 
678, 1 41 
678,284 

Metnl sheets. machine for folding or edging, 
Bright & Dc P'·iest. . . . . . . . . . . . . . . . . . . .  677,933 

Metal ",as11('l's, making, F. A. NC'idf'r . . . . .  677,883 
Metal worker's protractor pattern, J. M. Mc-

Farland . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 678,018 
Metallic leaf, package 1'011 for holding and 

applying, W. H. Coe . . . . . . . . . . . . . . . . . .  678,162 
Milking apparatus, pneumatic or hydraulic, 

C. von Bechtolsbelm . . . . . . . . . . . . . . . . . .  . 
Milling machine attachment, V. Holmberg . 
Mining- coal, E. C. Morgan . . . . . . . . . • . . . . . . .  
Mining dredge, W. T. Urie . . . . . . . . . . . . . . . .  . 
Mining machine, W. Seltner . . . . . . . . . . • . . . .  
Mitt. baseba 11, C. H. Dean . . . . . . . . . • . . . . . .  
Mold facIng. M. B. Owen . . . . . . . . . . . . . . . .  . 
Mole trap, D. G. Chandler . . . . . . . . . . . . . . . .  . 
Mooring devicf', E. R. Newell . . . . . . . . . . . .  . 
·Mop bf'ad and wringer, combined, W. R. 

678,231 
67R,341 
677,880 
678,147 
678,045 
677,958 
678, 1 24 
678,222 
6f8,273 

Gillette . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  678,240 
Mortising- machine gngillg and face mark-

Ing attachment, E. Lf'icht . . . . . . . .  677,998 
Motion converting mechanism, C. "\Vittke . . 678,�26 
Motor control s,rstf'm, W. B. Potter . . . . . . . 678,029 
-;\�otor controlling means, E. P. Mason . . . . . 678,0 1 3  

, .., r')\\·in .l2" machine, J. F. Steward . . . . . . . . . .  678,059 
l\"flllticylinder motor, Z. Wlrt. . . . . . . . . . . . . .  678,081 
MUSiC holdf'r and turner, sheet, J: A. Asbh.v 678,327 
Musicli.l instrllmpnt, automatically ooeratf'd 

strin"ed, D. K. Uarsball. . . . . . . .  678,318, 678,319 
Musical instrument, electrically operated, H. 

S. Brown . . . . . . . . . . . . . . . . . . . . . . . . . . .  . 
Nf'ckti(\ fastener, B. L. B1lmmert . . . . . . . . .  . 
Npcktip holder, P. M. Cady . . . . . . . . . . . . • . .  
Non-ind1lctive windings, arrangements of, E. 

Arnold et al. . . . . . . . . . . . . . . . . . . . . . . . . .  . 
Nut lock, S. Coon . . . . . . . . . . . . . . . . . . . • . . . .  
Nut lock, C. S. Clark . . . . . . . . . . . . . . . . . . . . .  . 

678,095 
67R.098 
677,951 

677,9 1 7  
678, 1 63 
678,293 

WOOD or METAL Workers 
Without Steam Power should 
use our Foot and Hand P(HVer 
Machinery. Send for Catalogues 

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

SENECA FAllS MFG. CO. 
695 Waler SI., Seneca Falls, N. V. · 

ELECTRIC LAUNOH MOTOR. - THE 
design in this papp-r is for a motor of unusual �impliciLY 
of construction, wbich can easily be built by un amateur 
at small cost. It is intended for a bOilt of about 24 feet 
over all and 4 feet 6 incbes beam, drawmg 18 incbes. and 
i� capable of pl'()pe1Jing such craft at a spf"ed of 7 m i les 
per L1our. Illustrated with 21 cuts.. See �(T EN'l'n'rc 
AMBR]CA N SUP PJ ... El\I.ENT, No. 1 202. Pl'ice 10 cents by 
mail, from tbis Office. and fl" )m I.tJl new8deal�rs 

T O O L S  
FO R M EC H A N I C S. � Send for Free Catalogue No.  1 6  B. � 

The L. S. Starrett Co. ,  Athol,  Mass. ,  U. S A. 

FOR LIGHT A N D  MEDIUM WORK 
this new 14 inch 

,-B. F. BARNES 
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1/ 16 of an i nch up to � of an incb anel is u. 
!Strong, well buiJt, durable toul. 

It doesn't cost a whole lot either. De
_dIs are yours for the asking. 

J. F. BARNES COMPA N Y ,  Rockford, I l l .  

Gas Engine 
IGNITER 
������

e
t T��nS:��k tg�

i
�:���: 

Ltttest and most impruved model. 
ar S/J'TUL jor Ci-rcuZar. 

Carl i s l e  & F i nch Co.,  2 3 3  E. Clifton Av., Ci ncinnati,  O .  

P E R F E CT - P U M P  - P O W E R .  
is attained only in the 
TABER ROTARY P U M PS 

�'hey are mechanical, 
simple and dHrable.\VilL 
pump hot or cold fluid, 
thin or thiCk. Requires 

no skIlled mechanic. Most 
power at least cost. A II pa1't8-
interchangeable. Made of 
iron, steel or bronze. Can be 
drivp.n by belt, motor 01' en

gine attachmp!lt. Large lllustrateO. CataloGue jree. 
TABER P U M P  CO., 32 Wel ls  St. ,  Buffal o,  N . Y  . .  U . S . A .  . 
HOLD THE WIRE 
��?r!g��n��hs�lrg�;�������,

s 
S��:i�� ��n�ri� \\ i��flcrry 

by using the 
LONG·CUT AUTOMATIC 
WI  RE·STRAIG HTEN I NG 
A N D  CUTTING MAC H I N E .  
Straightens and cuts from 
the coil at t.be rate of 120 
feet per minute. 

F. B. S H USTER C O . ,  
Formerly JOHN AOT & SONS, 

New Have", Conn .• U .S.A. 
Esnblished 11168. Incorporated 1898. 

FLY P A P E R S. - FORM U L AS FOR 
Stick v Fly Papers are contained in SCIENTIPIC AMEBI
CAN �UPPLEl\J ENT Nos. 1 uti.,. and 1 3".!4. Each issne 
contains several receipes. Price 10 cents each, from 
this office, and from all newsdealers. 

U W O L V E R I N E "  
Gas and Gaso l ine  Engines 

STAT I O N AR Y  3 " d  M A R I N E .  
" \¥olverine" i s  the only reversible 

MarineGas Engine on the market. 
It is the lightest engine for its 
power. Requires no licensed en
gineer. A.b-,o/;u,tetjlsa!e. Mfd. by 
WOLVER I N E  MOTOR WORKS, 

12 IInron Street, 
Gt'and RaJ,ids, 111ich. 

=----------------------
Cover Your  REFR IGERATI N G  P IPES 
WiLh a durable efficient and cheap sectional coverin!! 
tbat is light and easily applied. If it is given proper 
care and attention 

N O N P A R E I L  CORK 
will not deterIorate. 
when butted tigbt, 
make perfect joi uts, 
and a� we cover them 
they are impervious 
to water, dampness or 
�t��;Cti��� g�g�I�:�lul wherever tried. 

.
T H E  NO N PAR E I L  C O R K  M ' F'G CO.,  Bridgeport, C o n n .  

PRATT & WHITNEY co. 
TAPS, 

REAMERS, 

M I LLIN G  

CUTTERS, 

D I ES. 

PUN CHES, 

RATCHET 

D R I LLS . 

Small  Tool Department, HARTFORD, CONN.  

If you want the best CHUCKS.  buy We�tnott's 
Little Giant Double Grip 
DriB Cbl1c�s, Little Giant 
Drill Cbucks 
Improved, 
Oneida Drill 
Chucks. Cnt
tln�·otl 
Chucks,Scroll 
Combination Ores. pte., apparatus for desulfurizing, J. P. 

W�tl1erill . . . . . . . . . . . . . . . . . . . . . . . . . . . .  . 
Orf's, trf'atlng comp)px, J. W. Worsey . . . .  . 
Organ, rf'f"d, R. J. Be-nnett . . . . • • . . . . . . . • .  
OVf"n, bronin�, E. E. Tobin . . . • • • . . . • . . . .  

678,078 �.�:;,
b
�n<;.�r.:':

s
'L�t�e

ed 
Chucks. Plain Universal Latbe �+g,��g ('bucks, Ind

ijl
endenl Lathe Chucks. Made bv 

67R:�OR �:'�����aZl>�::�: E�ii.h?Re.!,�::-: S:�h'OPGJ',;".�: OveraUs, R. J. Smith . . . . . . . . . . . . . . . . . . .  . . 678,049 I FIRST PRIZE AT COLUMBIAN E.u>OSITION, lB93. 

Package for boldlng liquids, J. 1'. Ansen-
heimer . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  677,918 

, Packing, metallic, E. Bader . . . . . . . . . . . . . .  677,931 
l'en, J. H. Coleman . . . . . . . . . . . . . . . . . . . . . . . .  677,944 
Pencil hol<ler . attachment for dividel's, C. 

l\.laui . . . • . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
Pbonograpb, J. R. Hare . . . . . . . . . . . . . . . . .  . 
Piano attachment, .T. H. Deutsch . . . . . . . .  . 
Picture frame support, P. C. Carew . . . . . . .  . 
Pictures, producing relief, A. Lembacher . .  
Pigeonbole ta ble. C. Luf&ky . . . . . . . . . . . . . .  . 
Piston rod connection, multiple cylinder, }". 

L. White . . . . . . . . . . . . . . . . . . . . . . . . . . . .  . 
Planter, check row, C. C. LeaI'Y . . . . . . . . . .  . 
Plautel', cotton seed. G. Winter . . . . . . . . .  . 
Planter, wireless check row COl'n, A. L. Van 

1100zer . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  . 
Plasterer's ground, E'. L. Union . . . . . . . . . . .  . 
Plastering composition, H. C. McMil1in . . .  . 
Plow, "T. H. I{othmann . . . . . . . . . . . . . . . . .  . 
Pneumatic carricrs, terminal for, H. Bitner. 
Polishing mnchine, "V. A. Lindsey . . . . . . . .  . 
Polishing wheel, H. Snyder . . . . . . . . . . . . . .  . 
Portable clamp, J. A. Scott et al . . . . . . . . .  . 
Portfolio, music, A. C. Gardner . . . . . . . . . . .  . 
Powders, divider and bag filler for, L. Neu-

677,995 
678,174 
677,860 
678,221 
678,262 
678,000 

678,150 
678,187 
678,35G 

678,206 
678, 1 46 
678,010 
677,997 
677,928 
678, 109 
678,054 
678,043 
677,972 

mayer . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 678,272 
Press. See Bn ling press. 
Printing press, hand cylinder, L. B. Wood-

rull' . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  677,910 
Printing press inking apparatus, l�'. Meisel . 677,877 
Printing surfncps, manufacture of, Thomp-

son & Webb . . . . . . . . . . . . . . . . . . . . . . . . . .  678,065 
Propeller, W. B. Pinkerton . . . . . . . . . . . . . . .  678,275 
Propeller governor, F. S. Cormier . . . . . . . . . 678,228 
Propelling mechanism, vessel, 1\1. A. Peter-

son . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 678, 193 
Propelling mechanism, vessel, A. J. Taplin. 678,290 
Puddling fllI'UIlCe, J. P. Roe . . . . . . . . . . . . . . .  678,282 
Puddling machinf', J. P. Ro� . . . . . . . . . . . . .  678,281 
Pulp strahler, G. S. Witham . . . . . . . . . . . . .  678,082 
Pump. W. S. McLcod . . . . . . . . . . . . . . . . . . . . . .  678,009 
Pump, centrifugal, J. Richards . . . . 678,198, 678, 199 
Pump, centrifugal, R. "T. Chl'istuin . . . . . . .  678,223 
Pump governor, steam, E. 111:. Carr . . . . . . . . 677,940 
Qooit, A. A. Low . . . . . . . . . . . . . . . . . . . . . . . . . .  678, 26,� 
Radiato,·, '1'. S. Martin . . . . . . . . . . . . . . . . . . . . 677,876 
Rail bond, H. C. Wadc . . . . . . . . . . . . . . . . . . . . .  678,076 
Rail clutcb, J. H. McPartland . . . . . . . . . . . . .  678,020 
Railway, amusement, E. A. Green . . . . . . . .  678,243 
Railway, elcctric, 1'. M. Asbley . . 677,848, 677,849 
Railwa.v, electric, .T. M.. Anck . . . . . . . . . . . .  678,213 
Railway rail joint, R. J. McCarty . . . . . . . . . . 678,006 
Railway, surface contact, P. Farnswortb . .  677,966 
Raihyay switch mechanism, A. C. Wolfe . . .  678,()84 
Railway switch, street, J. Simmerman . . . . 677,889 
Railway system, electric, G. T. Woods . • . .  678,086 
Ratcbet drill, J. Petterson . . . . . . . . . . . . . . . . .  678,128 
Receptacle top, Baron & Hall'ey . . . . . . . . . .  677,850 
Reco,·d, J. W. Cutrer . . . . . . . . . . . . . . . . . . . . .  678,229 
Rbeostat, 1'. E. Case . . . . . . . . . . . . . . . . . . . . . 677,941 
Rope grip, H. HanseL . . . . . . . . . . . . . . . . . . . . .  678,246 
Rotary engine, J. S. Harger . . . . . . . . . . . . . . .  678,338 
Rotal'.," explosive engine, W. B. Cutbbertson 677,949 
Roundbouse, E. 1'. Bradj· . . . . . . . . . . . . . . . . . . .  677,929 
Rowlock, M. S. BerL"y . . . . . . . . . . . . . . . . . . . . .  677,932 
Rulc, folding, W. M. �1yers . . . . . . . . . . . . . . 678,005 
Saddle, bamoss; Scborp & SigIinger . . . . . . . . 678,202 
Sash lift and lock, combined, C. H. Haw-

kinson . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  677,981 
Scaffold, window, R. Gucnthei' . . . . . . . . . .  678, 1 15 
Scenic · structure, H. G. Maratta . . . . . . . . . . 678,012 
Screw machine, .T. P. Lavigne . . . . . . . . . . . . . .  677,871 
Screw manufacturing macbine, L. Tabor . . . . 678,205 
Screw wedge, A. C. Wolfe . . . . . . . . . . . . . . . . 678,085 
Seed bluestoning apparatus, A. J. Johnson . 677,992 
Seed hulling and reducing machine, cotton, 

C. Young . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  678,088 
Sewing machine looper, H. P. Richards . . . .  677,886 
Sewing machines, signature feeder for book, 

W. G. '1'revette . . . . . . . . . . . . . . . . . . . . . . . 678,068 
Sbade and lace curtain fixture, adjustable 

window, O. H. Cannon . . . . . . . . . . . . . . . .  678, 159 
Shears. See Animal shears. 
Shears, buttonhole, · and ruffling gage, E. 

L. N. Steen . . . . . . . . . . . . . . . . . . . . . . . . . .  . 
Sheet delivery apparatus, W. Scott . . . . . . . .  . 
Sheet metal can, M. AllIS • • • • • • • . • • . • • • . • • •  
Shelf support, L. Paulle . . . . . . . . . . . . . . . . . .  . 
Ship's door, J. A. Kessler . . . . . . . . . . . . . . . .  . 
Shirt or sbirtwaist case, L. W. Peddicord . .  , 
Shoe, swimming, T. J. A. Freeman . . . . . . . .  . 
Shutter worker, .J. Nortoll . . . . .  " . . . . . . . . . . .  . 
Siding marker, J. B. Moss . . . . . . . . . . . • . . . . .  
Sieve, grain, H. K.  Clement. . . . . . . . . . . . . . .  . 
Skirt supporter, IC E. AeckerslJerg . . . . . . . . .  . 
Smoke consuming furnace and apparatus in 

connection therewith, A. Krippel . . . . . . . . .  . 
Snow ice, machine for removing, C. Poore . .  . 
Spectncle case, M. A. Threebouse . . . . . . . . . .  . 
Spinning OJ' twisting machine thread guide 

678,288 
678,044 
678,091 
678,125 
677,868 
678,027 
678,2:37 
677,894 
678,269 
677,857 
678,151 

678,261 
678,277 
677,904 

support, L. '1'. Hoogbton . . . . . . . . . . . . . . . . .  677,988 
Spinning ring, � .... M. Marc.v . . . . . . . . . . . . . . . .  678,266 
Spinning spindle plumbing device, H. Kelly . . 677,994 
Stadia rod, G. L. Sunderson . . . . . . . . . . . . . . . .  678,041 
Stamp machine, C. H. KraLlse . . . . . . . . . . . . . . 678,300 
Stamnillg apparatus, jUl"y 1ist, W. M. 

'1'bomas . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  678,307 
Steam and gas generating apparatus, J. C. 

�feJ'J'ill . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  . 
Still flue, T. A. 'Vil1iams . . . . . . . . . . . . . . . . .  . 
Still, watel', G. W. Davis . . . . . . . . . . . . . . . . .  . 
Stone, manufactnre of artificial, P. Cabrie . .  
Stove attachment, "T. P. McCobb . . . . . . . . . .  . 
Stove, oil, .T. Guimal'acs . . . . . . . . . . . . . . . . . .  . 
Strainer nnd valve combined, G. U. Mel'l'lll. 
Stroke mechanism, adjustable, B. W. Grist . . 
Suspendf'rs, J. W. Hafer . . . . . .  J • • • • • • • • • • • • •  
Swing, J. B. Ga:rnon . . . . . . . . . . . . . . . . . . . . .  . 
Rwing, lawn, O. R. Olson . . . . . . . . . . . . . . . . .  . 
Swing, la,vn or hOllSf', O. R. Olson . . . . . . . . .  . 
Switch operating mechanism, H. E. Poole . .  
Tag, laundry, W. J. Baker . . . . . . . . . . . . . . . .  . 
Telephone circuit, W. E. Pembleton . . . . . . .  . 
Terra cotta and clay wa re, machine for the 

677,878 
678,079 
678,230 
677,853 
678,123 
678,245 
678,001 
678, 1 72 
678,251 
678,336 
678,192 
678,349 
678,276 
678,156 
678,304 

mannfacture of hollow, E. G. Dura·nt . . . 677,861 
Thf'rmostut for operating valves, J. W. 

Eberman . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  678,3�2 
Thill coupling, .T. E. Johnson . . . . . . . . . . . . . . .  678,184 I 
Ticket, etc, railwa,\7, L. C. Smith . . . . . . . . . .  678,�54 
Timber protecting compound. C. Schallberger 678,201 
Tire, cnshion, "Y. G. Kendall . . . . . . . . . . . . . .  678,3 1 7  
'l'ire, cushion, J. Holland . . . . . . . . . . . . . . . . . .  678,340 
Tire, pnf'lImatic bicycle, E. Hemsted . . . . . . .  677,983 
Tire, vehicle, J. W. Hawkins . . . . . . . . . . . . . .  677,867 
Tire, vehicle, G. W. Southwick . . . . . . . . . . . . . 678,055 
Tonsilotome, G. Ermold . . . . . . . . . . . . 678,333, 678,334 
Tool, combination, 1'. H. Engstrom . . . . . . . .. 677,964 
Tool. comhination, A. IC Harper . . . . . . . . . . .  678,247 
Tooth or dental clamp, .T. W. Ivory . . . . . . . . .  678,1 82 
Tootb powdcr box, C. H. Stadllnger . . . . . . . .  67S,OnG 
Toy bank, keyless, H. A. Skinner . . . . . . . . . , 677,895 
Toy, optical, Royle & Wynne . . . . . . . . . . . . . .  678,351 
Track strllctm'e!'l:, casting damp for, A. B. 

Davenport, Jr . . . . . . . . . . . . . . . . . . . . . . . . .  678, 166 
Track structures, casting clamp for, Angerer 

& Cline . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  678,214 
Traction motor, :Maxham & Upham . . . . . . . . .  678,1 22 
Transformer, .J. J. Frank . . . . . . . . . . . . . . . . . .  677,970 
Transfol'mf'I', flnx screen for, A. R. Everest. 678,233 
Trap, W. A. Brunkf'r . . . . . . . . . . . . . . . . . . . . . . 678,220 
'1'ran'Iing hag, A. H. Christie . . . . . . . . . . . . . .  677,942 
Trays, machine for making box, C. B. 

Andrews . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  678, 152 
Trolley, '1'. L. McElroy . . . . . . . . . . . . . . . . . . . .  677,881 
Trolley, 1'. R. Taisey . . . . . . . . . . . . . . . . . . . . . .  678, 1 43 
Trombone Oiling attachment, F. Ennis . . . . . . 677,96..� 
Trougb or tank, stock, J. 1'. Glidden . . . . . . . 678,104 
Truck for moving building-s, J. Rodemeier . . 678,035 
'1'rnss. bernial, W. A. Middau!'b . . . . . . . . . . . .  677,879 
Tub foot fastener, McKinney & Whitebead . 67R,007 
Tube expander, C. V. Burton . . . . . . . . . . . . . . .  677,930 
Tufted fabriC, A. F. Mrock . . . . . . . . . . . . . . . .  67S,347 
Tying and bundling machine, C. Seybold . . . .  678,13" 
Typewriting machinf', W. J. Barron . . . . . . . .  677,922 
Umbrella bandle, J. Kelsey . . . . . . . . . . . . . . . . .  67",31 � 
Universal joint, G. B. Kinsler . . . . . . . . . . . . .  677,869 
Universal joint, 1'. E. Bocorselski .  . . . . . . . . .  678,093 
Unloading device, 1'. P. Jobnson . . . . . . . . . . . . 678,108 
Vacuum prodncing apparatus, Howell & Bur-

rows . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . �77,989 
Vacuum tube IIgbtlng, D. M. Moore . . . . . . . .  678,302 
Valve actoating mechanism, W. H. Collier . .  677,858 
Valve, check, P. Mnf'lIer . . . .  , . . . • . . . . . . . . .  67R,271 
Valve, piston, .T. T. Heffernan . . . . . . . . . . . . . .  677,982 
Valve seat, removablp, E. H. MerrilL . . . . . .  678,01 4 
Valve, vacuom, W. H. Sbay . . . . . . . . . . . . . . . . 677,888 
Valves, automatic lubricator for slide, J. W. 

Ste,Yart . . . . . . . . . . . . . . . • . • . . . . . . . . . . . .  
Vapor burner, L. Durr . . . . . . . . . . . . . . . . . . .  . .  
Vehicle, J. H. Moninger . '  . . . . . . . . . . . . . . . .  . 
Vehicle brake, W. H. Adame . . . . . . . . . . . . . .  . 

(Continued on page 47) 

677,901 · 
678,295 
678,015 
677,846 

ELECTRIC SEWING MACHINE MO-
tur.-The instructi· ns and numerous illnstrations of de
tails contained in this article will enable any mechnnic 
of averace ability to build an efficient motor that will 
operate iI. sewing machine. 'l'he cost 01' materials for 
this machine should not exceed five dollars. See SCl E N 
'I' I F'IC AMERICAN SUPPLEMl-;NT, No. 1 2 1 0 .  Price 10 
cents by mail, from tbis Of lice, and from aU l1ewseleaJers. 

YO UR BICYCLE 
May need it new crank hancer 01' hi�her gear. 'Ve can 
{gmi��yC�heke/laW:i�� ���1��11 ft!}�r�ft�o��d coues, 
The Avery & Jenness Co.,  60 S.  Canal St. ,  Chicago, I I I .  

I' A LllIElt Rtationary 
and Marine Gasoline FJn
J.!Ines and LalIDches, Motor 
�Vagon R:ngines, Pumping 
Engin�s. 

PALMER BROS .. 
pr Sen,l for Catalo", 

llI lANUS, CONN. 

BY-T H E-BYE, WHEN YOU BUY A BICYCLE 
be sure aud buy the best, and that means the 

BUFFALO K I N G .  
eitherffR:l.cer"or" Speci:II." The "Queen" is for a lady. No better built wheels on the market--every rider.§�iI���� 8."l.tisfied. Thoroughly lip to date in improvements. 
A II pariS of best m:tterials. Put together by skilled 
i'J;Ee\Vlt�icil�� :;l���]¥lIC�a.t,

e��:if�olg�I,e ��e y�,!l¥!iS:iA: 

D L H O LD�1'\I' 
_REAL E STATE T R U ST B LDG PftILA., P A  

RSiGEAIED ICE MACH INES S[( fiRST P,," E S(I[NTlfI<. AMERI(AN SEPT. 2 1 8 9 9  

WIRELESS TELEGRAPHY.- SCIEN-
TIFIC AMERICAN SUPPJ:,EMJ:o::\'f Nos. 1 � 1 :1. 1 a·.!7, 
1 3·.!� and 1 3·.!9. contain l]lustl'aL' d articles on tbis 
subject by G. Marcoui. Additionnl iJ lusLratecl articles 
by other authors are contained in 8CIl:NTU'1C Ai\J .F:IH
CAN SUPPLEblENT Nos. 1 1 24 .  J ]  3 1 . 1 1  " , 1 I "·!, 
I '� 1 ,. . I '.!  I "'. 1 2 1  11 !,nd 1 301 . These papers cnn
stltute a valuabJe treabse on wireless telegraphy. Price 
10 cents each from this office, and all newsdealers. 

T H E  E U R E K A  C L I P  
The most useful article ever invented 

tor the purpose. Indispensable to Law
yers. Editors, Students, Bankers. Insur
ance Com panies and business men gen. 
erally. Rook marker and paper clip. 
Does not JUutilate the paper. Can be 
¥,�ei�e�i�t�11:li 6go�����i!' �craf?tn2:�8 and notion denIers. or by tnail on receipt 
of price. Sample card, by mail, free. Man-
Wi'::'

t
tl��� �ox��;�'tfI

I!��a:ld���Y. 

TOOLS T!:?}:;l'�:��J�: 
Gas, and Water 
Fitters. E y c l' Y  
Too l  h a s  OLll' 
personnl It II ll 1· ·  
Rntee. We have 
been the Lead. 

inlr Tool Manufacturers for Fifty Years • • •  

W A L W O R T H  M F C .  CO. , 
1 28 TO 1 36 FEDERAL ST.,  BOSTON, M ASS. 

THE .. QUEEN " DR.A WING PENS. 
SCIENTIFICALLY SHARPENED. 

""""'"'- ¥'. il _ . '!I"'ln' .r 
.. 3'11111111";;;;; .1" .. "".. I 
All Queen Pens are sharpened by experts who have 

had many years' experience in making and sharpening 
Drawing Pens, Only the finest Eng-lish Steel is used in 
the Queen Pens, and tbey are band-made and carefuJIy 
tempered by our improyed process. QUEEN &-; ()()., 
���t' ':a

a
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t
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EC1������ntg ��.� �c��rl�S�I[��{:: 

Building Edition 
Sci¢ntific Jlm¢rican 

MONTHLY, $2.1>0 PER ANNUM. 

SINGLE NUllIBERS. 21> CENTS. 

� � 
'1'be Jnly Number contains a 

" Talk wltb Mr. John :\1. Carrere on the Pan
American Exposition." Another important 
article is, .. The situatiOn of the House." 
" Colonial .Architecture in New York " is 
accompanied by a carefuiJy executed draw
ing. Of Eng-lish Gardens," bas two beautiful 
i1lustrations. 

NEW DEPARTMENTS. 
Monthly Comment. 

Talks with Architects. 
New Books. 

New Building Patents. 

Notes and Queries. 

Digest of Current Articles. 
Household Notes. 

M � N N  &.. C O . "  

Publishers. 361 Broadway, New Yerke 



JULY 20, 1 90 1 .  

Learn W rite for our free book, 
6;Snlaricd Po�ltion8 for 

I�eo.rners" for those who would 
be Architects, Civil, :Mechanica.l 
ur Electrical Engineers. The 
Schools are open all summer. 
Over 3OO,0IXl students tuu",bt by to 

Earn mull. INTERNATIONAL 
CORRl:SPONUJo:NCE SCIIOOLS, 

Box 942, Scranton, Va. 
Capital $1,500,000. 

EVERY MAN HIS OWN MECHANIC ; 
A COllIPLETE ENCYCLOPEDIA OF HOUSE
HOIJD iUECH ANICS. Containing instructions in 
constructive work and the use of a.ll appJiunces for 
wood-�vol'king, b u i lding, hOllsehold fU l'nitllre 
nud fitt i n lls, cxell.,'ating, dl'aillage, building' ill 
brick, stone and COllc)'ete :  also IHliutiug, glaz
ing and IHl.J)Cl'h;u.l g i ug, etc. 752 i l l u stl'atiouH 
and diagl'Rlns, ane! nearly 1,000 l)agf�S. Uound 
hRll dsom el :r in durable cloth. :Mailed post.paid on l'e· 
ceipt of $2.00. Address, Dept. of llIccballics, 

ROHnE &; I-IASI"INS, 
", and 9 C.ol'tl alldt Strcet, N ew York. 

SENtiITIVE LABOR A.TORY BALANCE. 
B y  N . . Monroe Hopkms. 'I'his " built-up /! laboratory balance will weigh up to 011e pound anel will turn with a 
quarter of a. postage stamp. r.rhe balance can be maue 
by any amateur skilled in the use of tools, a,liU it will 
work as well as a $125 ba.lance. 'rhe a.rticle is accompanieri by r1etailed working dl'fl,wjngs showing variuus 
stages Of the work. This article is contained in Scn:N
T I t:'TC AMEltiCAN SUPPLEMENT, NO. 1 J 84. Price l0 
cents. For sa le by l\lUKN & Co., 361 Broadway, New 
Y ork City, or any bookseller or newsdealer. 

A G RAD UATED Automatic REDUCING VALVE 
Physicians. Surgeons, Jewelers, Dentists. 

Artists, Brewers, Bottlers, etc., in fact an users of power require tbp. 
AUTOMATIC REDUCING VALVE. 

Graduatecl to reg-ulata t h e  pressure exactly 
and clues it automatically. Abso
lutely air-ti.!!ht . No packing. No 
leakage. Handles high 01' low pres· sure� or temperatures. Only Valve 
known tha.t retains a uniform low 

pressure independent uf varying high pl'e8�ure. 
Automatic Reducing Valve Co., 1 2 5  La Sal l e  St.,Chicago 

WORK SHOPS 
of' \Vood and Metal Workel's, with
out steam power, equipped witb 
B A R N E S '  F O O T  P O W E r:?  
M A C H I N E R Y  -
allow lower bids on jobs, and give greater profit on the work . :\iacbll1es 
sent on trial if desired. Catalog Pree. 

W .  F. &. J O H N  B A R N E S  CO. 
1 9 9 9  RUBY ST. , ROCKFORD, ILL.  ------
METAL POLISHES. -FORMULAS FJR 
Putz Pvmades. Pastes. Liquids, Powders and �oups, for poIishilllZ metals, are contained in SCIENTU'LC Al\1EB.T� C A N  SUPPLEi\IE�'r Nos. l ·..!� ·C .  1 '�S� and I ·..!�!'. 
Price 10 cents each, trOll this office and all newsdealer::!. 

P reve ntion B etter Than C u re .  
The  lar�est plants in the country are using the 

• .  M O NARCH " Engine·Stop System 
with wbich it is im}Jossible for an 
engine to run away. Inval uable in 
CfL�es of accident or emet:/lency, as 
tbe engine can be stopped from any 
ponion of the plant b.v simply press
ing an electric blltton. Safe, swift. 
¥IHEsl�IeOi�l�kcCHll�l�G:s'dOt; 

\Vntcrbury, COIlIl. 

R O O F  YO U R  OWN B U I LD I N G S  
at slight expense of time, labor or money with 

Warren's Natural Asphalt Stone Su rface Ready Roofi ng .  
Surface is cumpleted at 

factory aud requires no 
painting. D u r a b l e  and 
com parativel v fire-proof. 
In roll� of ]OS square feet. 
made of genuine Trinidad 
asphalL. Write for par
ticulars to 

Warren Chemical & Mfg. Co. , 85 Fulto, St. ,  New York.  

REVERSING STEAM Tlj RBINE.-PAR-
son's recently perfected turbine for boats. Illustrations 
s t )QwinO' details. Containea in SCIENTn' I C  AMERICAN 
SUPPLEM.E:\T, No, 1 15S. Price ]O cents, by. mai]o from 
this office. and from ail newsdealers. 

A book of 
paint 

knowledge 
sent free. 
I n d u c e 
ments to 
dealers. 

.... ; . . .. PATTON 
.<.:_ PAINT Co., 
.-_, 227 Lake St. :: Mi\V�B� kee, 

Asbesto 
Metal l i c  

����� Packings 
S H E E T I N G " GASKETS,  TAPE and PISTON PAC K I N G S .  

Will stand t h e  bighest pressure for either steam or 
hydraulic work. � W'rite /0'1' samples and 1)r'ice list. 
U. IV. l'RAINKR MIlO. CO .. (Est 1874). 88 I'earl 8t .. Busloo, U. 8. A 

50 Y E A R S '  
E X P E R I E N C E  

TRADE M A R K S  
D ESIG N S  

COPYRIGHTS &C. 

· . ./Uf}'ene selltii inll a sketch and descriDtion may 
qujckly· ascertain gur opinion free wbetbe� an 
irr:v'cjitlon is probably patentable. Commumca-
�kOn

n
t
s f����tb)����tl �g

e
e
n
n
t��\o�������� �1��:;���

ts 
Patents taken throug-h MUllD &. Co. receive 

special notice. wH,hnut cha ri!e. in the 

Sti�ntifit Jlm�ritan. 
A handsomely Illustrated weekly. Largest cir· culatlOn of any scientific journal. Terms. $3 a year. : four montbs. $1. Sold by all newsdealers. MUNN & CO , 3 6 1 8rOadway· N ew York 

Branch Office, ti25 E '  ·St • .  Washington, D. C. 

j citutific �mtriclltt. 47 
Vebicle driving mecbanism, motor, L. B. 

Smyser . . . . . . . . . . . . .  _ . • . . . . . . • . • . . • • • • •  
Vehicle, uumping, 1,'. l. �. Akers . . . . . . • . . .  
Vehicle gear, cumpclIsatillg, C.  '1'. l!'letclwr .  
Vehicle, motoL', Cauda & :sllly:;cr . . . . . . . . . .  . Vebiele, motoL', H .. 'l'lJayel' . . . . . . . . . . . . . . . .  . 
VelJicle wbeel, G. V. Ortoll . . . . . . . . . . . . . . . .  . 

I Vebicle wheel, U. 'l'oblpl' . . . . . . . . . . . . . . . . .  . 
Vehicle w.l.H:�e1, .K J. \"atkins . . . . . . . . . . . . .  . 

677,897 

�++:r� 
G77,854 
678,06� 
U7�,O�5 
U7t-i,067 
G78, 149 

Vehicles, eugi1lc Pl'utcctuL· ful' motur, U. A. 
1\:lackcr . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  677,875 

VCllding lllHchine, HutUIlHltic, 1.":' A. Ul'cvcs . 1j7S,O�m 
Velllilatiou uf vehicles, LIlILullLgS, elc. , C.  

678,130 
677,971 
(;78,074 
U78,�03 
677,�:) 
67S,l77 
67S,llS6 

L. Pullmuu . . . . . .  . . . . . . . . . . . . . .  . 
����:!, d�}�8

iI
��L'�i��/��' J.t . }�'u�'��\·'I·1 . . . . . • . .  

\\lagou stuullal'u, A . .i'age . . . . . . . . . . . . . . . . .  . 
\Vaistbaud fastclIcr, B. 1\1. Palwcr . . . . . . . .  . 

�����I;I�a����h
i
���I,�). It�iV����il i� : : : : : : : : : :  

'Vater lleatcl' and pipe clcanllillg apparatus, 
Couk & ::; trcng . . . . . . . . . . . . . . 

\Vater llCutcl·, electrical, 11 . :\1. Hill . . . . . . .  . 
677,859 
tr18,3J4 
677,}J59 'Valer tauk, A. DeschullllJauit . . . . . . . . . . . .  . 

'VuttluctCI'S, !Jl'l'vellting crcepillg ill l'econj· 
67S,075 \Vef�Il¥�rt�· �: ri��!���II� : : : : : : : : : : : : : : : : : : : :  6T, ,U24 

\VciglJiug, liftillg, UIlU grip lllaclJiue, U. U. 
S. l\leny . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  678,345 

Wick stulj alld l:IuUle cxtiuguisllcr, cumuined, 
\". A. l'clllielu . . . . . . . . . . . . . . . . . . . . . . . .  678,126 

'Windmill l'egulatur, 11. K. Tablcr . . . . . . . . . . 671:),061 
\Vinuow SCl'eCll, \'V .  J. Baker . . . . . . .  _ . . . . . .  678,216 
'''oodworkiug wacllillc protecto" ,  J. 1\1. & 

A. Mowatt . . . . . . . . . . . . . . . . . . . . . . . . . . .  678,016 
'Vrencll, \V. H. Burr . . . . . . . • . . . . . . . . . . . . . .  677,937 
Zithers, pick key for, J. C. St. John . . . . . . .  678,140 

DESIGNS. 
Badge, W. B. Sherman . . . • . . . • . . • • . . . . • . . . .  34,745 
Beer cuoler base, E. Gross . . . . . . . . . . . . . . . . . .  a-:l,755 
Belt, L. ::laudel's . . . . . . . . . . . . . . . . . . . . . . . . . . . .  3�,7GD 
Chair, H. A. Ki l luey . . . . . . . . . . . . . . . . . • . • . . . .  34,75(; 
Cheese mold cloth lloldcr, N. SimoIl . • . . . . . . . .  34,758 
ClotllCs pill, E. L. Dryden . . . . . . . . . . .. . . • . . . . .  34, 757 
Coffee mill shell ,  A. E. BroBson, Jr . . . . . . . . .  34,759 
Coin controlled mechanism caSe, N. M. Wat-

son . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . • . . •  34,754 
Eyeglass bridge, \V. H. Ely . . . . . • . . • . . • . . . . .  34,751 
Lamp, vehicle, W. Gray . . . . . . . . . . . . . . . . . . . . 34,75;> 
Lo(;omotive tender body 01' similar article, C. 

VanLlel'bilt . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  34;76ti 
Penracl.;:, J. Adair . . . . . . . . . . . . . . . . . . . . . . • • . .  34,730 
Pipe, A. Q. Walsh . . . . . . . . . . . . . . . . . . . . . . . . . .  ;H,7�D 
Potato hook, M. A. Hatl. . . . . . . . . . . . . . . . . . .  34,762 
Pu��le board, It. C. McCaleb . . • . . . . . • • • . . • . .  34,7G7 
Railway tie, R. C. Lukens . . . .  _ . . . . . . . . . . . . . 34,7lYl 
H.azor (:asc, H. i\J, Tower . . • . . . • • . • . . . . • . • • .  34,748 
Saddle, l'idiIlg , A. 1". Croom . • • . . • . . • . . • . . . . .  34,766 
Sharpeners 01" glass cutters, frame for knife, 

1;'. G. RCj'IlOlds . . . . . . . . . . . . . . . . . . . . . . . . . 34,761 
Spectacles or e.reglasses, nosepiece for, I. 

!1'OX • • • • • • . • • • • • • • • . • •. . • • . • • • • • • • • • • • • •  34,752 
Spoon, C. H. 'Veisgerber . . . . . . . . . . • . . . . . . . . .  34,747 
SPOOIlS, forks, etc, bandle for, C. A. Bennett 34,746 
!':ita tic machine station�ry plate, J. M. G.  

Beal'd . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  34,763 
Stocking 01' similar artIcle, '1'. West . . . . . . . . . 34,770 
\\'ai8t length eller, E. IC Pilling . . . . . • • . • • . • •  34,768 

TRADE MARKS. 
Apples, evaporated, Elbert & Gardner . . • . . • •  36,722 
Bouts and shoes, V. I�. & A. H . .  Jones Co . . . • .  36,695 
Buots, shoes, and leather, }i�l'ank G. Jones 

Shoe Co. . . . . . . . . . . . . . . . . . . . . . . .  36,696, 36,697 
Bl'tlcelets, "'hiting & Davis . . . . . . . . . . . . . . . . .  36, 600 
Brandy, whisky, wine, and gin, F. E. Frey . .  36,719 
Brushes, Wiens Brush Co . . . . . . . . . . . . . . . . . . .  36,724 
Ca tsup, Dodson·Bl'aun Mfg. Co . . . . . . . . . . . . . .  36,723 
Combs, Gillum & Rudy . . . . . . . . . . . . . . . . . . . .  36,691 
Cotton goods, Covell try Co . . . . . . . . . . . . . . . . . .  36,700 
Cotton goods, Tatu & Co . . . . . . . . . . . . . . . . . . .  36,701 
Doll beads, metal, A. Vischer & Co . . . . . . . . .  36,704 
Fencing, wire, Union Fence Co . . . . . . . . . . . . . .  36,727 
Food, Dreakfast, Hygienic Food Co . . . . . . . . . .  36,721 
Food substances and ingredients and cereal 

beverages, certain named, R. Graham . . . .  36,720 
Forgings, certain named, Midvale Steel Co . . .  36,728 
Games, household and indoor, E. E. Graves . . 36,705 
Glass lamp chimneys, glass refiectors, and 

glass lantern globes, Gill Brothers & Co. 36,72l) 
Hardware, certain named, Turner Hardware 

Co . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  36.726 
Insecticides, H. W. Doughton . . . . . . . . . . . . . . . 36,70D 
Medical compound, certain named, B .  Prom . 36, 71[1 
)'1edicine, certain named, R. H. N.  Johnsoll . . 36,713 
Medicine for certain named diseases, R. Am-

bl'ogi . . . . . . .. . . . . . . . . . . . . . . . . . . . . . . . . . . .  36,718 
Medicines, certain named, Moon's Magnetic 

Medicine Co . . . . . . . . . . . . . . . . . . . . . . . . . . .  36,714 
Neckties, Louis Auerbach . . . . . . . . . . . . . . . . . . .  :�6,6D2 
Papel', certnin named, I?ort Orange PapPI' Co. 36,703 
Pulp, articles manufactured from WOOd, C. 

W. Zal'emba . . . . . . . . . . . . . . . . . . . . . . . . . . .  36,702 
Remedies, certain named internal ancl exter-

lH11, W. Brown . . . . . . . . . . . . . . . . . . . . . . . . .  36,716 
Remedies in tn blet form, interTlul beHflache, 

Neuralgyline Co . . . . . . . . . . . . . . . . . . . . . . . . 36,717 
Remedy fOI' certain named diseases, F. Hof[-

rnan·IAl Rocb�· & Co . . . . . . . . . . . . . . . . . . . . . R6,729 
Salts, granulur pffpl'vt'scing, 'V. Obl . . . . . . . .  B6,7] ]  
Shoes, F .  E .  Mistrot. . . . . . . . . . . . . . . .  36,693, 36, 694 
Shoes, boots and slippers, Nutional Shoe Co . .  36,698 
Sonp, perfumes, toilet WH tpl". cosmetics, and 

face powder, toilet, Muhlens & I( ropff, 
36,707, 36,708 

Soap, toilet and shaving, J. A. Moninger . . . .  36,706 
Suspensories, J. Ellwood Lee Co . . . . . . . . . . . . 36,710 
Tablets, digestive, Laxakola Co . . . . . . . . . . • . •  36,71.2 
Waterproof coats, B. Kuppenheimer & Co . • • •  36,699 

LABELS. 
"Antelope State Sugar Corn," for canned 

goods, Martin & Nurre . . . . . . . . . . . . . . . . . .  8,520 
� 'Bonanza Japan Tea," for tea, H. H. Mehlhop 8,518 
" Corson's Red Cross Capsules," for capsules, 

G. C. Taggal't . . . . . . . . . . . . . . . . . . . . . . . . . . 8,525 
"Dr. Boston 's Magic Tablets for Headache," 

for a medicine, L. P. A. Dorion . . . . . . . . . .  8,530 
"Dr. Kanp's Forest Root Cough Remedy," for 

a medicine, G. Phipps . . . . . . . . . . . . . . . . . . .  8,527 
"DUflllf'Sne Beer," for lager beer, Duqupsne 

Brewing Co. . . . . . . . . . . . . . .. . . . . . . .  8,515, 8,517 
"Duqupsne Export Bppr," for lager beer, Du-

qllf'Sne Bre\ving Co . . . . . . . . . . . . . . . . . . . . . .  8,516 
" First President," for cigars, J. Dunham . . . .  8,513 
" Fol'pst Root Extract," for a medicine, G. 

PhipDS . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 8.529 
"I(napo-Curo. " for a mf'dicine, G. Phipps . . . .  8,528 
"Missouri River Brand Sngar COI'Il ,"  for 

canned goods. MHrrin & Nune . . . . . . . . . . . .  8,521 
" Presidpnt's Rf'$torative Tablets, "  for a medi-

cilw. President's Co . . . . . . . . . . . . . . . . . . . . . .  8,526 
"Sashbelt Trousers," for trousers, E. Goorl-

mUll . . . . . . . . . . . . . . . . .  8,531 
"Swiss Milk Cocoa, "  tor cocoa, Cl'Oft & Allen 

Co. . . . . . . . . . . . . . . . . . . .  . . . . . . . . . . . . .  8,519 
"Tbp Earl (i.ulick Antiseptic Tooth Powder," 

for tootbpowdel', J. G. Gulick . . . . . . . . . . . .  8,522 
HTh�·m07.0Ile Dandruff Cl1re and Hllir Food," 

fOT' a dandruff cure and bail' food, Drake 
Hawley Co . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  8,523 

"What Ails Your Eyes," fol' eye water, How-
ard Bros . . . . . . . . . . I • • • • • • • • • • • • • • • • • • • • •  8,524 

"Ye Ancient Order of '\Vhynot, " for cigars, 
H. L. Kirstein & Co . . . . . . . . • . . • . . . . . . . .. . 8,514 

PRINTS. 
"Sweet-Whitnpy Music Method," for musical 

merchandise. Swpet & Wbitney . . . . . . . . . . . .  369 
"Tbp Paris Skirt Co. ," for dress skirts, Paris 

Skirt Co. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  370 

A printed copy of the specification and drawing of 
any patent in the forpgoing list, or any patent in 
print Issued stnce 1 863, will be furnished from 
this office for 10 cents. In ordering please state 
the name and number of the patent desired, and 
remit to MUDD & Co .• �61 Broadway, New York. 

Canadian patents may now he obtained hy the in
ventors for any of the inventions named in the fore
goIng list. For terms and further particulars 

I address Munn & Co., 361 Broadway, New York. 

W E L L DRIL�ING 
Machmes 

Over 7 0  sizes and styles, for drilling either deep or 
sballow wells in any kina of soil or rock. Mounted 
on wheels 01' on siBs. VV-itb engines or horse powers. 
Strong, simple and durable. Any mechanic can 
operate them easily. Send for catalog. 

-WILLIAllIS nROS., Ithaca, N. Y. 

ELECTRO MOTOR, SIMPLE, HOW TO 
make.-By G. M. Hopkins. Description of a small el ec� tric motOI' devised and constructed with a view to as�ist
ing amateurs to ruake a motor whiCh mig-ht be driven 
with advant,age by a current derived from a hnttery, and whicb would baut;:' sufficient pC lwer to operate a. foot. 
latbe 01' an,)' 1I',uchil,e requiring Hot over one man pow
er. \Vitb 11 figures. Contained in SCIENTH'lC AMER
ICAK SUPPLEMENT. No . •  ;4 I .  PJice 10 cents. 'ro be had at this office and from ail newsdp.alers. 

Onr . 
SI)eci al t y :  ;� 

� � Kll£��;n �,,_= unilrn m ==�. 
Boats of any ������,"'" .: �� 
description. ���� ... 

A llEUICAN llOAT ,t: "I A C U I l'I}; CO., 
ROW, SAIL AND PLEASURE nOATS, 

l\larine Station. ST. LOUIS, 1\10. 

M O RAN FLEXIBLE JOINT 
tor StealD, Ail' or l�iqllids. 

Made in all sizes to stand any desired 
pressure. 

Moran Flexible Steam Joint Co .. I nc'd, 
149 East 3d St., LOUISVILLE. Ky. 

II E LECTRICAL E N G I N E ERI N G  
T AYl�! o! �r!lI�u

l
s�:ted Book. 

.. CAN I BECOME AN ELEC
TRICAL ENGINEER ? "  

\Ve tt"ach Electrical Engilltlerinj!', ElecLl'le Lightill�. 
Electric R:l.Ilways, Mechanical Engineering, Steam Engi
neering-, �Iechanical Drawing, aL �'our homf! by mall.  

�j��:C�J! Ili�]C1 I�YI��Gi� ·lti£·�{oIJ NI� 'I�i�;.rij 'J' E, 
Dept. A, 240.242 "T. 28d St •• New Y�rk. 

����R!� S200�S500 a month handling the (lOMING LIGHT. 
Brighter than electricity. cheaper than 
kerosene. Thousandsof testimonials from 
people using them .over a year. Latest improvements. Permuted bYIns. Co'e. Larg. 
est f�ctory in U.S. 4] styles. Lowest prices. 
Reta.1 $4 up. Sample lamp hatf price. We 
::e�� ��:,�:

e
�Y\�s����:3��r�������;!.iD 

STANDARD GAS LA MP CO. 
118-120 Michigan St., Chicago. 

SALESMEN AND 
AGENTS WANTED 

GASOLINE A U'l.'OMOBILES. -- VALU 
able illustrated articles on the above subject containing ' 
many detai ls of lbe motors and vehicles. are contained 
in Suppr.B'n:NT Nos. 1099, 12",0, 1295 and 1 3 1 1 .  Price 10 cents eacb. For sale by MUllll & Co. and all 
newsdeal ers. 

LET US START YOU ! ���<?H<t� 
Gold, Sllver, Nickel and Metal 
Platinc. At. home or traveling. l&kinl!; 

, usin� and selling Prof. Gray' 
Watches, Jewelry 

all melal goods. No 
plate. New methods. 

do plating, manuracture outfits, an 
lizes. Guaranteed. Only outfitlcomplete, �������:';:II��too��1s. lathes. material, etc., ready ror 
work. We teach you, furnish lecretl, 

Pamphlet, samples. etc. FREE. 
Work., CINCINNATI, O. 

WALRATH c��g����E 
From 4: to 200 H. P. Made in one, two, three and four cylinder type. 'Th e  
i
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n
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3��I�e��!Sl� well qualified for electric lighting Guaranleed to produce a first-class 

commercial Jig-ht without the aid of countp.rshafts 01' massive fly-wheels. 

�t�tc�tig:.S�flPa��f��e1·�h����t;bJ�
t
��d a�����i�l;.

a
lS�(?!o�;�J���'g �,��; 

Marinette Iron Works Mfg. Co" Marinette, Wis.,  U. S .  A. 
G. F. WHEELER, General Sales Agent, Ch icago office, 301 Fish �r B'ld'g. 

------------------------

PATENTED ARTICLES MODELSI.CHICAGO MODEL WORKS 
17.9 E. MADISON S r  CHICAGO ILL £ST.ABLISHED /867 WRITE FOR CATA�CGUE or MODEL S U P P'U E S 

AN D N OVELTIES rl�u�!iit�?by
O
C�nI?r�:. Cem ent Books How to I!se Portland .Cement. 

Estahlished 1875. OTTO KONIGSLOW, Cleveland. Ohio.  ment & Steel,5Oc.; consiit���ni\��'i'i��.�'i:lf;P:'';!;'�A't
s
s,fo'r 

Cement and Engineering News, 162 La Satle St., Chicago. 
MODEL AND EXPERIM ENTAL WORK.  
Electrical and Mechanical Instruments. Smnll Mach'y. 
EDWARD KLEINSCHMIDT, 1 2 2  Fu ltun St.,  New York. 

I N V E N T I O N S  P E R F E CT E D. 
Accurate Model and Tool Work. Write for Circular. 

PARSELL & WEE D, 129· 1 3 1  West 3 1st St. , New York. 

VOLNEY W .  MASON & C O "  

Friction Pu l l eys, C lutches & Elevators 
P R O V I D E N C E ,  R. I. $75 Month aDd Expense8; no experience 

v needed; position permanen�; B�lf�sell:r, 
PEASE MFG. Co .• Stat'nl0.ClDclnnatl, O. 

SMALL STEE L  CASTINGS-----
That are M o u l ded True to Pattern. 
That are of Tough and U n iform Metal. 
That are Easily Machined (No hard spots). 
That are Free from Blow or Sand H o les. 
That w i l l  take a Fine Polish. 
That wil l  Harden l ike  Tool Ste e l .  

Send S .. lInples for Price" Stating Quantity Req\lired. 

HOMEn F. LIVER>fORE. 80 Peart St., Boston. Mass. 

Experimental & Model Work 
Cin'. &: advice f,·ee. Wm. Gardam & Son.45-51 Rose St.,N.Y. 

i���� ) TYP.E:'WHEELS.MODELS LEXPERIMENTAL WORK.SMAUMAGHINE.RY NOVln:l'lES Ilk ETC. NEW ":0 :iT.ENCIL WORKS 100 NASSAU S'!' N.Y. 

AG E HTS I -fI6':te��lb'�Si�'!�s,�a��t���fi��?r3:�����: 
ment. Write, give us n cbance to convince you. Lewis & Company, 406 North Tbird Street. St. Louis, Mo. 

"'1j.rjJi!�lWIlW.�lIt.1 
PATT E R N  A N D  M O D E L  M A K E R S .  

STATLER'S Am��r';-an H O T E  L 
The Largest in the World. Send for map of 
city and Exposition grounds. also folder teUing bow to 
secure guaranteed accommodations. 
F. C. STATLER, ProP' l Statter's Hotel, at Exposition. 

Ruffolo, N. Y. Statler's ltestaurant, Ellicott Sq 

ELECTR IC FOU NTAINS - ELECTRIJl�O'0���I�T
&
OruPPLY CO_ 

1 1 2 0  R E A L  ESTATE TRUST BLDG. ,  • 

P H I L A D E L P H f A , PA . , 

? ? ? 
. - -

What Do You Want To Buy ? 
We can tell you where to . buy anything you want. 

Write us for the addresses of manufacturers in ANY line of business. 
Novelties, Special Tools, Machinery, Equipments, New Patent LABOR SAVING DEVICES. 

MUNN &. CO., PubUsbel'll of tbe SCIENTIFIC AMER.ICAN, 361 BROA DWAY. NEW YORK. 



The Acknowledged 
Leader,. • 
in every poiut that goes to make an excellent automo

bile is the 
W I NTON 

M OTOR 

CAR R IAG E  
Every part made 
by skilled work-��y 
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best, safest. speed-
PRICE $ 1 ,200. �e�I���1 m�:�h

e
i�
o
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on the market. Hydro-Carbon System. 
THE WINTON llHITOlt CAltRIAGE CO., 

486 Belden Street, Cleveland, Obio, U. S. A. 
EA!';TERN DEPOT, 1:;0·152 East 58th Street, New York. 

"THIS WILL CARRY YOU" 
30 Miles 

On One 

:harge . .  

SCOTT A U TO M O B I L E  COM P A N Y  
3927-3939 O L I V E  STREET, 

ST. LOU IS, U. S. A. 
Manufacturers of Reliable Storage Batteries. 

Wr-ite jor P'rices. 

GET A RUNN ING GEAR and 
BU ILD YOUR OWN 

A U T O M O B I L E  
We make two 

styles, solid rub
ber or pneumatic 
t i r e s , complete 
with springs and 
wood wheels. 

"! h e  Brecht Automobi l e  C O . , 1 2 0 5  Cass Av.,St.louis,Mo.  

SHOE BLACKING.-FORMULAS FOR 
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by .MuDn & Co. and all newsdealers. 

CHARTER ENGI N E  
USED :yNYA::iAbENE 

FOR ANY P U R POSE 
. FUE.L-Gasoline, Gas, Distillate 

Statlonarles. Portab les, E n g i nes and 
P u m ps, Hoisters 

Send for CataloG"e and Testlimonials. 
ar State Your Power Needs 

CHARTER GAS E N G I N E  C O . ,  Box 1 4 8 .  STERL I N G ,  ILL.  

AUTOMOBILE STEAM 
'.fbese Boilers are made of fire 

box steel, which has a tensile 
strength of 55.000 pounds. A 
double butt strap seam is used. 
�rhe bottom end of sbelJ is Hang
ed to take flat head. '.fhis flange 
also takes care of difference in 
expansion between shell and 
copper tubes. H�ach boiler is 
tested to 600 pounds C. W. p. 
Can also furnish boilers with 
seamless cold drawn sbelt 
• • • EVERET'l" 11IASS. 

A long distance delivery wagon 
with tank and oil supply for 
funning 200 miles. Entire body 
available for carrying space. 
Very powerful motor, strong 
running gear and elegant finish. 

Priee I!' 1 ,200. 

l O O M I S  AUTOMOBilE CO. 

Westfie ld .  Mass. 

E .A.G-LE 
A c ety l e ne  Generators 

A R E  P E R F E CT. 

. Over 1 0, 000 Machines Sold .  
They are endorsed by every user. 

Send for prices. 
Handsomely ill ustrated catalogue. 
District Representatives all over 

tbe world. 

EAGLE 
GENERATOR 
COMPANY, 

3 1 9  N. 4th Street, 
St. Louis, 1\10. 

J C itu tific �tutticau. 
PERFO RATED 

FOR A L L USES. MA OEAS 
HAR R INGTON& KING PER FO RATING 

If it  isn't an Eastman, it  isn't a Kodak 

K O D A K 
quality and Kodak 
film qua.lity have 
m a d e  t h e  K o d a k  
wa.y the sure way 
in picture taking. 

EASTMAN KODAK CO. 

Catalogue free at tlte 
dealers or by mail. Rochester, N .  Y. 

If it isn't an Eastman. it isn't a Kodak 

BICYCLE TIRE REPAIRING. - THE 
Mending of Single '£ube Tires.-A practical article illus
tl'ati nll the metbod of inserting 

�
atcbes and plugS with 
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tamed In SUPPLEMENT ' t O"l. Price 10 cents. For 
sale by MUDn & Co. and all n�wsdealers. 

ington 
Typewriters 

are built to do 
the hardest work 

that is ever re
quired of a writ
i n g m a c h i n e .  

T he i r  supreme 
worth has been 

established by a 
quarter of a century 

of unfailing service. 

OutrankingAII Medals 
WYCKOFF, SEAMANS & BENEDICT, 

327 Broadway, New York. 

AUTOMOBILES 
I n  S ixth Year of Successfu l Service 

ELECTRIC GASOLENE 

lllARii. XIX.-CO LUllIBIA SURREY. 

QUEEN'S CHOICE A COLUMBIA 
Her Majesty, Queen Alexandra, of England, chose a Columbia Victoria for 

her personal use. She has expressed herself as being extremely pleased with it. 

W R ITE J!'OR 1901 I LLUSTRATED CATALOGUE AND PRICE LIS'F. 

E L ECT R I C  V E H I C L E  CO. , 1 00  B roadway, New York. 

OE'l.EST -
3, 5, 7 H. P. MOTORS.1iiiI 

Spark i n g  Plugs and Coils. -
()]n:ST MFG. 00., Cnmbridge, Mass. . 

USE GRIND STONES P 
If so we Can SUPPlY you. All snea 
mounled and U II IIHJ U II I.ed. always 
kept in stock. R-emember, we make a 
specialtyof seJectinJ! stones for all spe· 
Clal purposes. nr Ask fO'/" cataloO'll,t . 

The CLEVELAND STONE CO. 

2d Floor. Wilsh ire, Cleveland, O. 

HOW TO MAKE AN ELECTRICAL 
Furnace for Amateur's Use.-'rhe utilization of 110 volt 
p-lectric circuits for small furnace work. By N. Monrne 
Hopkins. rl'his valuable article is accompanied by de
tailed working drawings on a large scale, and the fur
llQl}e can be made by any amateur who is versed in the 
use of t.ools. 'J1his article is contained in SCfENTTFIC 
�6�l:��l�Ab� �l��l;;!r-�t.�qr,f�·I'!a���;. :�'!;
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or by any bookseller or newsdealer. 

Tells About Tools 
A perfect encyclopedia of tools in use 
in every trade and profession with 
prices and dhwounts of same. 

M o ntgomery & Co.'s 
Tool Catalogue. 

510 pages, well printed. Copiou.ly 
illustrated. A valuable book of refer
ence. for everybody interested in 

tools or maChinery. Mailed for 25 cents, sent to 
MONTGOM ERY & CO,., 1 0 5 Fulton St., New York City. 

"O LDS" ���?��E ARE REl\lARKABLE FOR.' 
S I M P L I C I T Y  ( . . 

� AND 
E C O N O M Y ' . .. , 

Write for Prices. . 

O l DS MOTOR WORKS, 1 3 2  B Jeff. Ave., Detroit, Mich. (I;]' ONLY WATER MOTOR to blow air 
f'" ill any direction. 500 revolutions a min
'" ute at 10 lb •.. 1700 at 60 Ibs. presoure. Motor, 
:; tfan and Guard $14.40 casb. Motor and PuI
:. ley $12.00 to run sewing machine, ceilin� fau, 

_00 etc. Adjust ana ti!zhten belt by motor. 
� A. ROSENBERG C O . ,  Baltimore, Md.,U .S.A. 

Paint that Pleases 
by its permanent beauty and wonderful durability, as 
well as its " preserving " properties on wood or metal is 

D I X O N ' S  
S ILI CA-GRAPH ITE 

PAINT 
Lasts four times a s  lonl< "" other 
paints and always looks well. as it 
never fades. Non-poi�onou8. no 
bad odor, causes DO colic or 
cramps in workmen. Color cards 
free. 

JOSEPH DIXON CRUCIBLE CO. 
Jersey City, N. J. t 8�<><><> S:F» .A.��S 1 

from one set of batteries is the record of our Lighters. 
T H E  " lUATCHLES S "  E L ECTRIC GAS LIGHTER 

for lighting gas! is an article that should be in use in every Home, Factory. or Business Pl!lce. No · 
lUatches reqUIred where tlli� l ighter is In use. A cbild can operate it. Push the button, that's alL 
We are now ready to make advantageous terms to AAeuts and mail order houses. One agent made 
$120.00 in a week. Sample lighter, complete witb batteries, only $2. Order now and secure territory. 

STAR ELECTRIC NOVELTY
. 

CO.,  6 2 1  B roadway, New York. ) . _ _  _ 

JULY 20, IC)OI .  

No a�vertisement can properly portray 
�tia����;�
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BLUE BOOK showing ladies' Watches 
in all metals and exquisite enamels j 
our 

ED BOOK showing Men's and Boys' 
Watches 
with up-to·date attractive designs. 

Either Blue or Red Book sent on application. 
THE N E W  E N C LA N D  WATCH CO., 

37 & 39 �aiden .Lane, 149 State Street, 
New York City. Chicago. 

Spreckels BUilding, San Francisco. 

P I K E ' S  O I L  STO N E S. 

• •  STANDAUD OF THE WORLD • •  
All kinds for all purposes. 

Send for Catalog of Sbarpenlng Stones for everything 
tbat bas an edge. 

PIKE MFG. CO. PIKE STATION N. H. 

·In Principle an3 
Practice the 

PRESIDENT 
SUSPENDER 
is superior to any suspender-
�I��:en�i��?;ar��=i:��:;

e
o� 

the buckles. Trimmings can not 
rust. 5Oc. everywhere, or bymaiJ. 
O. A. EDGARTON MFG. 00_ 

Box 22t. ShlrleT, lIae •• 

�u� i OlL-SMELTER-MINES 
DO U C L A S ,  LACEY &. CO. 
Members ��lY���I��OI�!"::;�[!k �!���lge��3·l!: Angeles, 

Cal. Stock Exchange. 
6 8  BROADWAY and 1 7  NEW ST.,  NEW YORK. 

Dividend ... ))aying lUining, Oil and 

I 
Smelter Stocks, Listed and Un
Iistedt Our Sl)eci alty. 

t:eO�:�:�8 ����t� °gl i�i���;�! P:l����,
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smelter investments. subSCrIption blanks, full : 
partICulars. etc."sent free to any luterested on 
applICatIOn. 
CI��t..;;��C���!g:H:

n
st�b':.�:,IP.Jt��f���C':fn<a � 

New Haven. Conn. j Prescott, A riz., Los Angeles, ;: � £�
J., St. John, N. B., Montreal, 'Foronto, and QIo �;�"��� 

1 0  P ER CENT. To 50 PER C ENT. S AV E D  
on all makes of CA M E RAS 

Headquarters for BuyIng, SeU
ing and ExchanJling Cam

erns or LpDses. 
PHOTOGRAPHIC SU PPLIES 

of every description. 
bargains we offer will 

surprise you. Write for OUf 
ffi-page catalogue and barJ;!atn list- mailed free. 
Dept.2, N. Y .  Camera Exchange, 1 1 4  Fu lton St., New York 

USIf'l O".UN' �OOLS &<Y<L'S.PRIYII 
BY MANNaC.I.II 

CRUDE ASB ESTOS 
A N D  ASB E STOS F I B R E  

M I NES and WORKS, 

THETFOR D ,  P. O. CANADA. 
R. H .  MARTI N,  

OFFICE,  ST. PAU L BU I LD I N G ,  

220 B'way, N ew York. 

JESSOP'S ST E E LTHe\'�r,.RY 
FOR TOOLS. S AW S  E TC. 

W� . .lE S_SOP '" SONS L!� 91 JOHN ST. NEW YORK 
ACCOUNTANTS 

who nse the Comptometer 
have no trouble with their 

. trial balance. Has it ever oc .. 
curred to you that by getting 
oue you might save lots of 
time, avoid mistakes and not 
ruin your nerves ? 

Writs for Pamphlet. FELT A TARRANT MFQ CO. 
02-50 ILLINO'S liT . • CHICAGO. 




