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THAT ATHBARA . BRIDGE CONTRACT. 
Further particulars that have come to hand. regard­

ing the letting of the contract for the Ath bara bridge 
in the Soudan to an American firm, are of great inter­
est as showi ng the rapidity and cheap cost at which our 
bridge companies can undertake to  lay down material, 
as compared with foreign competitors. Late last year 
the British government decided to complete a railroad 
bridge across the. Athbara Ri ver, a large tri butary of 
the Ni le that is intercepted by the military rai lroad 
now building through the Soudan. It was determined 
to complete the bridge before the floods of J llly, 1899, 
or within a period of six or eight months. The de­
signs and specifications were drawn in London and bids 
were sol icited from both British and American firms. 
The Americl;ln bids varied from $52 to $65 per ton alJd 
the time of delivery was in each case two months and 
a half, whi le the lowest British bid was $68 per ton 
and the highest $80.50 per ton, the time of delivery 
varying between three and a quarter months and six 
months. 

When the design and thA bids were received in Egypt 
on Decem bAr 28, it was d iscovered that the bridge, as de­
silZned, did not admit of being launched from the piers, 
but would have to be erected on false work. The char­
acter of the river was such that it would have taken 
two years instead of six months to build the bridge 
upon false work. As time was a matter of supreme im­
portance, a telegram was sent to the two Englishflrms 
that had promisoo the earliest del ivery, as'king how 
soon they cou ld supply a bridge of a type suitable for 
launching, and promising a pI'emium for early delivery. 
It was found that 110 supply could be obtained under 
six months. Inquiries were also made in America as to 
how soon a bridge of standard American design could 
be supplied, and a wire was at once recei�d that a 
bridge could be delivered on board at New York in six 
weeks. 

A contract was signed on Jan uary 30 of this fear; 
the seyen spans were completed in thirty-seven uays, 
or five days earlier t han the contract date of March 8, 
and tbe complete bridge was on its way to Li verpool 
by March 15. It was due at Alexandria about April 
15, and it is expected that it wil l  reach the site by May 
15. or a few days before the piers have been completed. 
'l'he structure will be bolted together temporarily for 
lau nching across the piers, and ri vet.ed up subse­
quently. It is now probable that the whole bridge 

. wi l l  be in place by the first day of July, when the Nile 
floods are expected. It will thus be seen that the ex­
peditious methods of the American fil'm will enable 
trains to be running across the Ath bara River one 
month earlier than the English builders could have 
placed the material on board ship in an English port. 
Comment on these very remarkable comparisons is un-
necessary. 

• .  e, • 
WIRELESS TELEGRAPHY ACROSS THE ENGLISH 

CHANNEL. 

The recent experiments of Marconi in telegraphing 
without wires across the English Channel have entirely 
remo,'ed his work from the region of mere experiment 
and established it among the practical and extremely 
useful inventions. The main facts of the recent 
test are already familiar to our read ers and require no 
reiteration here, but we wish to draw attention to the 
fact that we publish in the current issue of the 
S lPPLEMENT illustrations of the terminal telegl'aphic 
stat,ion at Wimereux, on the French coast, which 
cannot fail to be of extreme interest. One of the 
photographs from which the illustl'ations are made 
shows the terminal steel mast or rod with its guys in 
position, erected on the beach in· front of a small villa, 
in one of the front rooms of which the receiving and 
transmitting apparatus is located. Another of the 
photographs shows the interior of the room and two of 
Marconi's assistants engaged in receiving a telegram 
from the English coast, thirty m iles distant. Messages 
are dispatched with perfect freedom from the vertical 
mast on the French coast to that on the English coast, 
and vice versa. At the time that the photograph was 
being taken the "Cassini, " with M. Lockroy, Secretary 
of the French Navy, on board, passed down the Chan­
nel within view of the French coast. The assistants on 

noticing the ship transmitted the news across the 
Channel, and in less than a minute a reply was re­
ceived, "If the secrctary comes to see you, give him a 
good reception. "  The Morse receiver is used, and the 
message is written on the lape in the mmal dots and 
dashes of the Morse code. In view of the-large amount 
of visionary speculation that has been indulged in by 
some of the invelSt,igators of wireless telegraphy, there 
is something decidedly refreshing in  the businesslike 
methods and practical resu lts w hich have characterized 
the work of tliis brilliant young Italian. 

SINE·WAVE TELEGRAPHY. 
The system of sine-wave telegl'aphy invented by 

Messrs. Crehore and Squire was recently made the sub­
ject of a long-distance test, in  which the remarkable 
feat of  transmitting 120,000 words an hour was ac­
complished. The eXPQriments were carr�ed 

-
out under 

the direction
' 

of Gen. Greely, chief of the Signal Ser­
vice, between Fort Myer, Virginia, and the War De­
pai·tment, Washington. Kipling's celebrated poem, 
., The Wh ite Man's Burden," was transmitted back and 
forth continuously between these points for the space 
of an hour, and it was found that the total number of 
words d ispatched was 120,000, a rate of 2,000 to the 
minute. In the m atter of speed and distance, this test 
has been exceeded by one carried out by the inventors 
in October, 1898, when they reached a speed of 3, 000 
words a minute over a cable between New York and 
Canso, Nova Scotia. 

The sine-wave system makes use of the regular tele­
graphic wires. The telegl'aphic characters are punched 
in a papel' tape, similar to those used in the stock ticl{­
ers, and the tape is fed to a transmitter, which, by an 
ingenious application of the principles of the alternat­
ing current, sends messages with extraordi nary rapid­
ity to a polarizing receiver, in which, by means .of a ro­
tating photolZraphie plate, the message is reproduced. 
At the time of the earlier experiments we de voted con­
siderable space to the su bject. and the reader is referred 
to the SCIENTIFIC AMERICAN SUPPLEMENT for May 8 
and 15, 1897, and March 19, 1898, for complete illul!tra­
tions of the apparatus, and a lengthy description by 
the authors of the system. 

... J. 
OFFICIAL TEST OF THE NEW ARM:Y WIRE GUN. 

The United States army is testing the wire-wou n d  
principle o f  g u n  construction o n  a scale and with a 
thoroughness which will  settle the value of the system 
one way or the other to the satisfaction of· all parties con­
cerned, whether lay or professional. The trials, as far 
as they have !'tone, are strongly in favor of the system, 
and unless some m ishap occurs before the specified 
nU1uber of rou nds has been fired, the army wil l be i n  
possession o f  fifty o f  the most efficient guns, for thei r 
weight, in this country, and certainly the strongest 
guns that have ever been turned out in the history of 
the al·t of gun construction. 

One of the chief objects of constructing guns by 
shrinking hoops or winding wire u pon an inner tube is 
to throw all the metal of the gun into a condition of 
initial strain, or iu other words, to compress the inte­
rior metal and stretch the exterior metal. By t h u s  
wrapping the metal tightly around the bore, a s  i t  were, 
the pressure of the powder at the instant of firing is  
felt and reSIsted by every particle of metal in the gun. 
In a finished b uilt-up gun the metal at the bore is i n  
compression, and that a t  the circumference in  tension, 
the strains passing from compression to tension, with a 
neutral poi nt somew h ere mid way in the body of the 
metal. The greater the compression at the bore, the 
stronger the gun, other things being equal. There is a 
limit, however, to the al lowable compression. for if we 
shrink the hoops or wind the w ire too tightly, the 
metal at the bore will be injured. We m ust not com­
press it beyond its elastic l imit, and hence we see that 
the strength of the built-up gun is primarily depend­
ent upon the elastic compressive limit of the metal at 
the bore. In the com mon type of built-up gun the core 
upon which the hoop!! are "hrunk is a forged tube of 
steel ; and while it is possible by careful wOl'k in fOI'g­
ing and tempering to bri ng the steel u p  to a high 
standard of elastic compressive strength , this tube 
steel does not by any means represent the highest elas­
tic l imit that can be produced by special m ethods of 
work on steel in other than tubular shapes. 

It occurred to Mr. J. H. Brown. the in ventor of the 
wire gun now under con sideration, that if a tube were 
built u p  of separate longitudinal segments, it would be 
possible to subject them to a cold-drawing process and 
secure the extraordinarily high ela...qtic qualities which 
result from cold work. Under his system a n u mber of 
flat tapered bars of open hearth steel are cold-drawn 
to such a width, thickness, taper, and length. that 
when assembled and clamped together they form a 
tube answering to the forged tube of the ordinal'Y gun, 
but possessing vastly greater qualities of resistAn ce. 
Upon thIS segmental core the wire is wound at a cer­
tain tension, until the dp-sired degree of com pression 
of the core is reached. The core serves merely to re­
ceive and carry, as it were, the accumulated tension of 
the successive windi ngs of the wil·e. so that when the 
gun is fired the pressure may pass through the core 

(which, of course, bas no power of tangential resist­
ance) and be immediately resisted by the wire. 'l'he 
high quality of steel that can be secured in this type 
of gun was ShOWll in the tests of the metal put into 
the first gUll of the type tested by the army officials, 
the segments showing an elastic strength of 126,000 
pounds and a breaking strength of 176, 000 pounds to 
the square inch, while the respective figures for the 
wire were 230,000 pounds and 262, 000 pounds to the 
square inch. 

The excellence of this system of construction is 
shown in the bal l istic figures of a 5-inch segmental gun 
tested a few years ago at Sandy Hook with brown 
powder, when 216 rou nds were fired w ith abnormal ly 
high pressure& and velocities, wh ich reached in the 
157th round It maximum of 82, 600 pounds pressure in 
the powder chamber with a resultant velocity of 3,235 
feet per second. A 10-inch experimental gun was then 
ordered by the army and is to be tested this summer, 
and this was followed, in 1898, by an order for twenty­
five 5-inch and twenty-five 6-inch rapid-fire guns on the 
same system. The terms of the contract for these 
guns require that they shall develop a velocity 
of 2, 600 feet per second with a maximum cham ber 
pressure

· 
not to exceed 45,000 pounds per square 

inch. The first or " type " gun is to be fired as many 
rounds as wiil develop the same amount of scoring as 
would result from 300 rounds with the old brown pris­
matic powder. 

The first one. hundred rounds have recently been 
com pleted by the government officials, and an extract 
of the highly satisfactory firing-sheet is herewith pre­
sented : 

OFFICIAL TEST OF 5-INCH SEGMENTAL TUBE WIRE 
GUN. 

Round. 

Powder " 

S�k�8S 
I 

Muzzle 
Powder. Velocity. 

Pressure per 
Square Inch 

of Bore. 

Lb. �I 
; ------- 1 ·--- ---·--

1 . . . . . . . . . . . . . . . . . . . . .. . . . . . . . .  10 
2 . . . . . . . . . . . . .. . . . . . . . . . . . . . . . . .  12 
S . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . ]5 
4 . . . . . . . . . . . . . . . . . ...... . . . . . . . . 16 

33 . . . . . . . . . . ... . . . . . . . . . . . . . . . . . . . 14 

* Should read less than 18,000 Ibs. 

'6 
2,705 
2,821 
2,601 

*18,000 lb. 
21,050 " 
32,800 " 
85,750 .. 
30,000 .. 

In the first few warming-up rounds the pressure was 
run u p  from less than 18.000 pounds toward the maxi­
mum of 45.000 pounds, but at 35, 750 pounds the velo­
city was already 221 feet above the contract velocity, 
and the powder charges were gl'ad ually reduced to 
14 pounds 6 ounces of the new army smokeless powder 
at the thirty-third round, which gave a fairly con ­
stant velocity of 2,600 feet for a pressnre of about 
30, 000 pounds in the chamber. The last five shots will 
be fired at bet ween 45,000 and 50,000 pounds pressure, 
under which a maximulll velocity of between 3, 200 and 
3,300 feet per second may be expected. 

• ••• • 
WHAT OUR CONSULS ARE DOING FOR AM:ERICAN 

TRADE, 
We have, on another occasion, referred to the great 

val ue of the reports of the U n ited States Consuls, and 
it seems that their enterprise is leading t.o trouble in 
Germany. The American Consul at Leipsic requestf'd 
the Chamber of Commerce of that city to furnish him 
with certain information concerning the preparation 
of rabbit's skin 'for the hat trade. ·The Cham ber re­
plied that, although it was desirous of promoting the 
trade of Germany with foreign countries, it must, as a 
matter of principle, decline to furnish technical repOl·ts 
on German manufactures that would be likely to 
assist foreign competitors. The Leipzigel' Fael'ber 
Zeitung published the following, headed "Unfair 
Competition ! Industrial Espionage by the Consuls of 
the United States. " The article goes on to say: .. It 
was left to the present administration of the • Great ' 
repqbl ic on the other side of the great lake to degrade 
a government's commercial agents to industrial spies. 
A report of Consul-General Frank H. Mason, of Frank­
fort-on-the-Main (formerly at Chel1lnit.z) begins with 
the following significant words: 'I have the honor to 
confirm the receipt of the special instl 'Uctions of the 
department in which I was ordered to give, in a 
report, such detailed information regarding the 
production of the tar-dye-stuffs as would enable an 
experienced chemist to manufacture such dye-stnffs in 
America.' The poor Consul, after considerable spying, 
had to sit down and write a report, which we may be 
spared from reprinting. But it says therein quite cor­
rectly, • It is useless for anyone, even an expert, to ob­
t.ain from a German factory or laboratory secret in­
formation on the substances and processes which the 
owner of the process desires to keep secret. ' Our gov­
ernment should send all  Consuls who are caught at 
such vulgar espionage their passports at once. " 

A. Hanover paper says. .. The American Consul's 
practice of mixing in Hermany's inmost concerns is be­
coming systematic."  A papermaking trade journal 
states that, a Consu l  who desired information on paper­
making was even more inquisit ive t.han the statistical 
department of the ministry of the interior. Anti­
American papers all over Germany are making an en. 
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ergetic campaign against the consular inquiries. They 
have to admit, however, that the reports of the Ameri­
can Consuls are most valuable, and they regret that 
German Consuls do not show the same enterprise. 
Naturally the German manufacturers are the first 
people to take exception to the splendid work which 
our Consuls are doing, for we are rapid ly competing 
with Germany in many markets which she formf'rly 
held as her own. We hope that our Consuls wi l l  be 
able to continue to carry out their good work and that 
the val ue of their reports will not be impaired by re­
fusals to give information. 

These reports have become so far recognized as being 
of great value to our manufacturers that we publish 
the shorter and more important of these reports week­
ly  in the SUPPLEMENT of the SCIENTIFIC AMERICAN, 
and we also publish a weekly index gi ving a complete 
l ist of all the reports issued by our Consuls. 

.. ... . 
AMERICAN MACHINE TOOLS IN ENGLAND. 

Our esteemed contemporary, Industries and Iron, of 
London, has this to say regarding the increasing impor­
tation of American machine tools into England, and 
the causes therefor: 

" It is i n  one sense gratifying, though not in another, 
that such a brisk trade is being done in this country 
with the United States in the importation of automatic 
machine tools. This trade is increasing day by day, 
since each machine acts as a kind of advertisement for 
another. Standard patterns and tools that do the 
most work in  the least time, and at the least expense, 
are mainly accountable for the inroads which have re­
cently been made to the prej udice of the engineering 
trades of this country. The recognized superiority  
of America in class tools is unreservedly recognized, 
though hypotheses vary as to the causes which have 
bI"Ought about this distinction. The general, though 
as we think erroneous, impression is that these highly 
elaborated machines have been brought to their present 
state of perfection through the absebce in  the States of 
what is commonly termed "cheap labor."· We do not 
accept this as a tenable theory. Owing to circum­
stances; the inventive faculty is far more strongly de­
veloped in the United States than in this country. 
In America an inventive idea is regarded as a kind of 
marketable commodity, while in Great Britain the 
troubles of the inventor in getting his invention, how­
ever meritorious, into commercial form, are prov�rbial. 
For this the patent laws of this country are largely ac­
countable. In both the United States and Germany 
the granting of a patent is a serious process, and one 
exercised with the gl·eatest possible discrimination. 
Here anyone llIay obtain a patent for almost anything, 
so long as the fees are paid. The consequence is, that 
while both an American and a German patent are pos­
sessed of a certain, though dou btless undetermined, 
value, owing to the fact that their substance matter 
has been examined and j udged patentable, in Eugland 
the value of a patent is practically nothing." 

It must be admitted that the above estimate of the 
situation is in the main correct, although there is one 
i mportant particular to which we must take exception. 
While the average English patent has no such value as 
the American or German patent, an exception must 
be made in  the case of the American inventor who, 
having secured the allowance of his United States pat­
ent, proceeds to take out a patent on the same inven­
tion in England. 

An American patent is only granted after a thorough 
and painstaking search, not merely of American but 
al l foreign records, has been made and the element 
of novelty has been clearly established. Hence an 
American inventor who applies for an English patent 
stands in the advantageous position of  knowing that 
the novelty of his invention has already been well 
established, the clai ms having been drawn to avoid in­
terference with prior English patents. It is obvious, 
therefore, that when our contemporary says, ,. in Eng­
land the val ue of a patent is practically nothing'," it  
says too much, the English patent of an American pat­
entee having a specia l value due to the research and 
care with which the claims have been drawn.  

• I e  ... 

THE HEAVENS IN MAY. 
BY GARRETT P. SERVISS. 

At 9 o'clock P. M. in the middle of May, the observer 
of the heavens will  notice, directly in the south, a 
somewhat conspicuous quadrilateral figure alIl<;mg the 
stars. It is the constellation Corvus. Just above it 
Virgo appears, with her head upon the meridian and 
her feet far off toward the east, while her brightest 
star, Spica, glittering near her gi rdle, is clearly out­
shone by the planet Jupiter, which seems to be follow­
ing froIll the east. Almost in the zenith a sprinkle of 
small stars indicates the presence there of Berenice's 
Hair, w hile between the zenith and the Pole Star the 
Great Dipper is balanced across the meridian, the han­
dle to the east and the  bowl to tne west. Following 
the arch of the Zod iac westward appear Leo, Cancer, 
and Gemini. the latter near its setting point. East of 
Berenice's Hair and north of J npiter is the great star 
Arcturus, with the circlet of the Northern Crown not 

Jeitutifie �tUtti,all. 
far away toward the northeast. Below the Northern 
Crown, the eye, glancing toward the left hand, catches 
the bl"illiant rays of Vega in t.he constellation Lyra. 
The quadrilateral figure between the Northern Crown 
and Vega is the central part of the constellation Her­
cules, and the famolls " Great Cluster" of H ercules is 
between the two stars of the quadrilateral next to the 
Crown, and nearest to the northern one. . A  small tele­
scope will  show it, on a moonless night, like a round 
twinkling nebula. Low in  the southeast the reddish 
star Aldebaran has just risen. 

THE PLANETS. 
Mercury is a morning star, best seen about the 9th 

or 10th, an hour before sunrise. It is not, however, 
well placed for observation, and, being near aphelion, 
its bril liancy is di minished. It is in the constellation 
Pisces. 

Venus is also a morning star, in Pisces, further west 
than Mercury, and, of course, more conspicuous. It is 
slowly overtaking the sun in its eastward motion. 

Mars is i n  the constellation Cancer, between the stars 
Gamma and Delta, and does not set until late in the 
evening. The last opposition of Mars seems to have 
yielded l ittle information to the astronomers. The 
distance bet ween it and the earth is still rapidly in­
creasing. 

Jupiter, in Virgo, rises before sunset and crosses the 
meridian before midnight at the beginning of the 
month. SQlne remarkable changes in  the appearance 
and arrangement of its belts have occurred, and the 
possessor of a four to six inch telescope will  be repaid 
for any study he may devote to it. On the 5th, at 9 :55 
P. M. , Eastern time, the shadow of Satell ite I will ap­
pear on the planet. On the 6th, at 9 h. 21 m. 35 s. , 
Satellite I will  reappear from eclipse, close to the planet 
on the east side, a phenomenon worth witnessing, and 
readily visible with a small telescope. On the 13th the 
shadow of Satellite II will be seen on the planet after 
about 7 :45 P. M.,  while Satellite I will be occulted at 
8 :40. On the 20th, after 10:30 o'clock, the shadows of 
both Satellites II and III will be seen on the planet, 
the former in advance and passing off a few minutes 
after 11 o'clock. On the 29th Satel lite I wil l  reappear 
from eclipse at 9 h. 32 m. 21 8., and Satellite II at 9 h. 
52 m. 05 s. 

Saturn, in Ophiuchus, j ust north of Scorpio, rises 
about 8 o'clock P. M. in the midd le of the month. It 
will  come into better position for observation in  June. 

Uranus is an hour ahead of Saturn in rising, but is 
also in the constellation Ophiuchus, north of the star 
Antar€s. It is in opposition to the sun on the 27th. 

Neptune is in Taurus about a degree northerly from 
the star Zeta. 

THE MOON. 
New moon occurs on the 9th about noon , first quar­

ter on the 17th about noon, full moon on the 24th about 
midnight, and last quarter on the 2d about noon. 

The lunar conjunctions with the planets take place 
on the following dates: Venus, 7th; Mercury, 7th ; 
Neptune, 12th ; Mars, 16th ; Jupiter, 22d; Uranus, 
25th ; Saturn, 26th. 

The moon is in perigee on the 1st, and in apogee on 
the 16th. .. tea .. 

NATIONAL ACADEMY OF SCIENCES. 
BY MARCUS BENJ.A.BIN, PH.D. 

The regular annual session of the National Academy 
of Sciences began its meetings in Washington on April 
18. The place of meeting was the auditorium of Co­
lumbian University. This organization, as is well 
known, holds an advisory character to the govern­
ment, and by law is required to meet on the third 
Tuesday in April of each year at the capital. Its mem­
bership, which is limited to 100, includes only the 
most distinguished representatives in the various 
branches of science. 

The special interest t.hat is attached to the spring 
meeting is the busmess that is transacted, and on the 
present occasion the various matters discussed made 
the meeting an important one. The presiding officer 
was Dr. Wolcott Gibbs, of Newport, R. 1., who is now 
one of the three su rviving original founders of the 
academy. It is not possible to discuss the various 
papers that were presented before the academy, and 
we must therefore content ourselves with simply men­
tioning their names. This action is al most necessary 
for the reason that many of the disti nguished speakers 
content themselves with simply announcing the papers 
that they h ave prepared by title, while others whose 
papers are more lengthy describe them to the academy 
in a short extempore summary of their contents. It 
may be said, however, that the papers by Mr. Charles 
D. Walcott, Superintendent of the United States Geo­
logical Survey, and that by Mr. Henry S. Pritchett, 
Superintendent of the Coast and Geodetic Survey, and 
also that by Prof. N eWCOIll b, were essentially descri pti ve 
of the work accomplished by the offices under their 
supervision. 

"On the Diamond and Gold Mines of South Africa," 
"On the Tawner Deep Sea Tow Net," by Alexander 
Agassiz ; "On the Acalephs of the East Coast of the 
United States," by Alexander Agassiz and A. G. Mayer; 
•• On the Limestones of Fiji," by E. C. Andrews; and 

"On the Bololo of Fij i and Samoa," by W. McM. 
Woodworth, both of which were communicated by AI· 
exander Agassiz; .. On the Development by Selection 
of Supernumerary Mammal in Sheep," and a discussion 
" On Kites with Radial Wings," by Alexander Graham 
Bell; •. Ophiura Brevispina, " by William K. Brooli:s 
and Caswell Grave; "The Shadow of a Planet" bv 
Asaph Hall; .. Remarks on the Work of the Na� til'�.1 
Almanac Office During the Years 1877-98 in the Fie ld 
of Theoretical Astronomy," by Simon Newcomb; 
" The Resulting Differences Between the Astronomic 
and Geodetic Latitudes and Longitudes in the Tri­
angulat.ion along the Thirty-ninth Parallel," by Henry 
S. Pritchett; and , .  Progress in Surveying and Pro­
tection of the United States Forest Reserves," by 
Charles D. Walcott. 

Of the public business transacted by the academy 
the following may be mentioned: The six members of 
the council that were elected were as follows: Prof . 
Simon Ne wcomb, Dr. Samuel P. Langley, Mr. Arnold 
Hague, Prof. George J. Brush , Prof. Henry P. Bow­
ditch, and Dr. John S. Billings. The society has 
received by bequest on several occasions sums of 
money which have been invested so as to produce an 
income for the purpose of conferring medals upon men 
who have achieved special eminence in  certain direc­
tions, and the Watson medal, founded by the widow 
of Prof. James C. WI'.tson, which is of this character, 
was awarded to Mr. David Gill, the official astronOIllf'r 
of Great Britain at the Cape of Good Hope. The 
special work for which it was conferred was the per­
fection of the application of the heliometer to astro· 
nomical measurements. 

An important feature of the spring meeting is the 
election of new members, and for the first time in sev­
eral years the full quota of five, ·which is the limit im­
posed by the constitution, was elected. The success­
ful candidates were as follows : Charles Emerson 
Beecher, who is connected with the paleontological 
department of Yale University, and who was for many 
years an assistant of the late Prof. Othniel C. Marsh; 
Prof. George C. Comstock, the astronomer who holds 
the office of director of Washburn Observatory in 
Madison, Wis.; Prof. Theodore William Richards, 
who is assistant professor of chemistry in Harvard 
U niversity and the successor of the late· Prof. Josiah 
P. Cooke. Prof. Richards' work on atomic weights 
has gained for him a more than national reputation ; 
Edgar F. Smith, professor of chemistry in the Univer­
sity of Pennsylvania, whose specialty is the electrolvtic 
deposition of metals ; and Edmund B. Wilson, the bio­
logist, who. is connected with Columbia University, in 
New York city. 

The Washington Academy of Sciences, a body that 
has recently been organized, tendered the National 
Academy a reception, at which a lecture was given by 
Prof. R. W. Wood, on the subject of photography 
of sound waves and color photograpl:ly-arts in which 
this gentleman has done much that is new witbin the 
past few months. His remarks on photographing 
sound waves were of unusual interest, because they 
were accompanied by stereopticon slides portraying 
sound waves in  motion, and were, it is claimed, the 
first ever produced in which the original and reflected 
waves we�e both represented on the plates. His ex­
hibition of color photography was equally interesting, 
and his method of producing directly from nature pho­
tographs in the natural colors seems to promise suc· 
cess. 

The usual social entertainment on this occasion was 
given by Prof. Alexander Graham Bell. 

A PARISIAN EGG FORGER. 

An egg forger has been recently exposed in Paris. 
Eggs are about the last thing that one would expect 
to be forged, but it should be remembered that there 
are many collectors of birds' eggs who are will ing to 
pay a high price for rare birds' eggs. A visitor saw this 
clever forger make a pengui n  egg which cou ld not be 
d istinguished from the real one that served him for a 
model. He made the egg of plaster of Paris which he 
burnt and glazed. The egg was intended for a man 
who furnished eggs for a foreign scientific collection. 
It is not very difficult to impose on even experienced 
scientists, for among the real eggs of most species there 
are so many varieties that even the most practiced ex­
pert could not readily distinguish all of them. The 
eggs of the common fly catcher are very cheap and by 
chemical treatment they acquire a bluish, green, shiny 
color, and are then sold at high prices as the eggs of the 
silk tai l .  From common ducks' eggs are fabricated 
egg� of a falcon, being given a silver green color for the 
purpose. The pigeon and wood pigeon eggs are also 
transformed into rarer products of birds. Nightin­
gales' eggs are d ifficult to procure and are therefore 
rare. They are successfully imitated by coloring larks' 
eggs brown. For a long time the egg forger was an 
assistant in a natural history museum in the provinces. 
There have been other cases of forgery of very rare 
birds' eggs, bllt these were only made of excessively 
rare eggs, and their manufacture did not constitute a 
permanent means of livelihood. 
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THE IIARVIN ELECTRIC ROCK DRILL. 
It can no longer be truthfully said that electric en­

gineering is in its infancy. It has arrived at a state of 
maturity which is marvelous. The introduction of 
electrical machinery for lighting and power has as­
sumed gigantic proportions, and its extended applica­
tion in other directions , especially in mining, is increas­
ing at a prodigious rate. 

The Marvin electric drill, as at present manufac­
tured by the Marvin Electric Drill Company, of Can­
astota, N. Y. , is one of the finest of recent achieve­
ments in electrical engineering. It embodies electrical 
principles of peculiar merit, and mechanical construc­
tion not surpassed by other machines, and a simplicity 
of operation and construction that is almost ideal. 

The early electrical drills, which first made their ap­
pearance before the public in 1891, were enthusiasti­
cally received, but, owing to faulty design, they soon 
fell into disuse, and it was not u ntil several years sub­
sequently that the drill was brought to a sufficiently 
practical state to compete with other drills operated 
by compressed air or steam. Wit.hin tbe past few 
years the Marvin drill has undergontl .still further im-

Fig. I.-THE IIARVIN ELECTRIC ROCK DRILL. 

provement, and these drills may now be found in suc­
cessful operation under a w ide variety of conditions. 

In the development of this drill, the inventor. Mr. H. 
N. Marvin, was confronted on all sides with difficulties, 
and the limitations prescri bed by the exacting condi­
tions necessary to a successful drill rendered the task 
an extremely difficult one. Those who have h ad any­
thing to do with mining machinery will appreciate the 
many obstacles that have been surmounted in the per­
fecting of this drill. 

The general operation of the drill is similar to those 
operated by steam or compressed air. An idea of the 
external appearance of the machine may be had by 
examining Fig. 1, which shows a 7-inch size drill 
mounted on a tripod. By inspecting Fig. 2, showing 
the drill in section, its simple and substantial con­
struction will be understood. The different parts of 
the drill interlock, and are held together by two side 
bolts and two studs, the latter being integral with the 
concave slide upon which the parts are 
held. Referring to Fig. 2, it will be ob­
served that the body of the drill consists 
mainly of two coils of wire, 3 3, which 
form a double solenoid. Within this so­
lenoid is developed the magnetic force 
which drives a soft steel plunger, 1, t.o 
and fro, in the same manner that steam 
Mtuates the piston in a steam drill. The 
plunger, which is turned from a solid steel 
forging, has a reduced section or neck, 4, 
which passes through a bearing, 11, in the 
front-head, 5, and terminates in a massive 
chuck,6, for holding the drill stefll or bit. 
The other end of the plunger is enlarged 
to form a magnet, 2. Into t.he end of the 
magnet is screwed a rifled nut, through 
which the rifled bar, 8, passes. On the 
end of the rifled bar is keyed a ratchet 
wheel. Pawls (not shown in cut) engage 
in the teeth of the ratchet wheel and pre­
vent the rifled bar from turning back­
ward. By this arrangement the plunger 
is rotated through a small arc during 
every backward stroke. The buffing 
spring. 7, which closely resembles a car 

J tieutifit �tuetitau. 
spring, checks the backward stroke of the plunger and 
returns the energy mOlllentarily stored in the spring to 
the forward stroke. 

The construction of the coils, 3 3, is of particular 
interest, being pecu liar to this machine. They are 
wound with square copper wire and insulated with 
pure India mica placed between turns and layers. 'l'he 
absence of organic insulation makes the construction 
of these coils fireproof, and the square wire tightly 
pressed into place pre\'ents any disturbance of the in­
sulation by the vibration of the machine. Both coils 
are wound upon a steel spool and then slipped into a 
boiler iron tube. The jacket thus formed is hermeti­
cally sealed, by calked joints, at the junction of the 
tube and heads. Electrical connection with the wind­
ing of these coils is made with three contact plugs, 10, 
which press into three metal rings located between the 
windings. External connection is made with these 
plugs by means of a connection fitted to the end of a 
flexible cable. 

One of the most noteworthy features of the drill is 
the entire absence of anything in the nature of a 
switch or valve, this being unnecessary, as the current 
is alternately directed into the coils by the generator 
itself. 

The drill generator or dynamo, shown in Fig. 3, is a 
two-pole machine with a drum armature containing a 
loop winding embedded in slots, which are disposed 
over a portion of the periphery, filling opposite arcs. 
In this a single phase alternating current, is generated. 
Referring to the diagrammatic sketch, Fig. 4, it will be 
observed that one end of the loop winding terminates 
in a solid collector ring ; the other terminates in a half 
ring, which alternately shifts the current into the t wo 
sides of the drill circuit by means of brushes resting 
upon the commutator at diametrically opposite points. 
No appreciable sparking results, as the half ring 
leaves each brush at the instant when the current 
wave is zero. 

Three wires are required to transmit the current to 
the drills. Fig. 4 shows the arrangement of the cir­
cuits and the path of the current. By tracing the de­
velopment of the current ill the armature and its 
coul'se through the circui ts, it will be noticed that one 
outside wire receives positive pulsations or waves of 
current and the other outside wire receives negative 
pulsations, and that the flow of the current in the drill 
coils is such as to always magnetize the plunger one 
way. The magnetism is, in other words, never re­
versed. Likewise the dynamo field is overcompounded 
by the coi ls, A A, which receive the current that passes 
through the drills. The object of the overcom pound­
ing is to maintain a uniform pressurfl of about 135 volts 
at  the drills, whether one or more are working. The 
middle wire is the common return for bOUl phases of 
the current. The speed of this machine is usually 380 
revolut.ions per minute. Every revolution of the arma­
ture produces one complete stroke of the drill. The 
field of this machine is excited by coils, B B. which re­
ceive current from a small exciter, as the generator is 
n ot self-exciting. The exciter is belted from a small 
pulley on the shaft of the drill  generator. The exciter 
usually furnished is capable of supply current suf­
ficient to maintain about fourteen 110 volt incande-

Fig.4.-DIAGRAII OF THE CIRCUIT. 

Fig. a.-THE GENERATOR. 

scent lamps at 16 candle power each, in addition to the 
current delivered to the field of the generator. In 
place of  the small excit.er one of  any desired capacity 
can be used ; thus maki ng it possi ble to operate 
motors, fans, and other eleo!trical devices from this 
machine. 

The field of the generator is of rectangUlar shape and 
built up entirely of sheet iron punchings. Into side 

c h a n n e l s  in t h e s e  
punchings are laid the 
field coils, which com­
pletely surround t h e  
armature. The gene-
1'11.tor is so constructed 
that lt may be subdi­
vided into small pack­
ages for transportation 
by mule back to locali­
ties difficult of access. 

10 

The electrical features 
of the system are so ex­
tremely simple that no 
electrician is required 
to attend t.o its opera­
tion, a n d  t h e  drills 
themselves may be ope­
rated to good advant­
age by laboring men of 
ordinary intelligence. 

'.rhe most striking fea­
ture of the Marvin sys­
tem is its flexibility, of 
which the plant herein _ 
described may serve as 
a typical illustration. 
In the fall of 1896 a 
four-drill plant was in­
stalled a t  Min e Ill. 
Motte, Mo. , for operat­
ing four 6-inch Marvin 
drills in four different 
underground leads, lo­
cated a considerable dis­
tance from each othE'!r. 
Mine la Motte was dis­
covered by the French, 
in 1717, and is one of 
the oldest mines in this 

Fig. 2.-LONG�TUDINAL SEC· country. This mine was 
TION OF: THE IIARVIN once famous for its nick­
ROCK DRILL. el and cobalt, but of late 

years, lead is its chief 
product, of which there seems to be an unlimited 
supply. 

The rock largely encountered in this mine is excep­
tionally h ard dolomite, carrying about 20 per cent of 
silica. The drills in this mine work to particular ad­
vantage, owing to t·he very large (ace walls upon which 
they operate, and which permit of eight-foot holes being 
drilled and a large amount of rock broken at one time. 
The wires for conveying the current to the drills are 
carried along the surface of the ground upon poles in 
the usual manner and are led down to the mines below 
through existing prospecting holes. Bare copper wires 
are used to convey the current above ground and rub­
ber-covered wires protected by several layers of sticky 
tape are led through the prospecting holes to the drills 
in the working below. 'l'he operation of the four-dril l  
plant was so successful that the owner of the mine, Mr. 
S. H. Leathe, soon afterward installed an additional 
generator to operate two drills from wires extending 
above ground 6,400 feet. When the wires extend un· 
del' ground they are carefully protected from moisture. 
A separate switchboard is provided for each generator. 
Each 6-inch drill consumes about 6 horse power de­
l ivered to the generator pulley. This is in marked con­
trast to the power required to operate air or steam 

drills of similar size. In addition to the 
economical operation, both as regards 
drilling, efficiency, and chea.p mainte­
nance, Inay be mentioned the simplicity of 
the E'!1ectric generator as compared with 
an air compressor, which is of complicated 
con��l'uctfon. There is no deafening ex­
haust to the e lectric drills, and ·they 
work equally well at all elevations. 

In conclusion, it may be said that the 
Marvin drill possesses many points of 
superiority not touched upon in this arti­
cle. 

••• 
AT last bicycle manufacturing has been 

considered worthy of regular instruction, 
and a technical class on . .  Cycle Construc­
tion" has been commenced at the Bat­
tersea Polytechnic, London. The class 
meets one evening a week from 7 : 30 to 
9 : 30. Valuable testing apparatus will be 
provided and comparative tests will be 
inaugurated. This will prove of great 
benefit., as independent tests of parts of 
materials used in cycle construction have 
not been made in England. 
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Effect of Storms on Birds. 

The effect of approaching storms upon song birds is 
the subject of an interesting contribution by Mr. C. E. 
Linney to The United States Monthly Weather Review. 
It appears that during the night of August 15-16, 1898, 
severe electrical, wind, and rain storm� prevailed over 
the northern district of Illinois. An observer in Hemy 
County, Mr. W. W. Warner, noticed that for forty­
eight hours before the storm not a sound was heard 
from the nu merous song birds in the district. This ob­
servation was so full of interest that Mr. Linney wrote 
for additional information, with the result that he re­
ceived numerous letters, some confirming it ; others 
stating that birds sing louder and more persistently 
before a great storm, and Ilearly all agreeing that they 
are more restless than usual at such a time. Mr. Lin­
ney has found the following weather proverbs referring 
to song birds and storms : When birds cease to sing, 
rain and thunder will probably occur. If birds in gen­
eral pick their feathers, wash themselves, and fly to 
their nests, expect rain. Parrots and canaries dress 
their feathers and are wakeful the evening before a 
storm. If the peacock cries when he goes to roost, and, 
indeed, much at any time, it is a sign of rain. Long 
and loud flinging of robins in the morning denotes 
rain. Robins will perch on the topmost branches of 
trees and whistle when a storm is approaching. The 
restlessness of domestic anilllais and barnyard fowls 
before an approaching storm is well known, and 
many of their peculiarities have been noted ; but the 
actions of song birds do not appear to have previously 
received particular attention. 

• · e ·  • 
A CONVERTIBLE PLOW. 

A plow has been invented by Willard C. Cousins, of 
Ferrum, Va. , whieh can be readily converted into an 
ordinary single-shovel cultivator or double-shovel plow, 
and which can be easily adj nsted to bring the draft 
at any desired point. Fig. 1 shows th£' plow arrang£'d 
as a double-shovel cultivator. Fig. 2 illustrates a pe­
culiar form of clevis employed. The plow is provided 
with two beams detachably connected by means of 
bolts. Of these plow-beams, one is somewhat longer 
than the oth£'r; so that one shovel is located in advance 
of the other, thus forming a double-shovel plow. When 
it  is desired to arrange the parts to form a single-shovel 
plow, it  is necessary merely to detach one plow-beam. 
The front ends of the beams are held together by two 
bolts, one of which passes centrally through the clevis­
plate and the other eccentrically. At their rear ends 
the two beams are joined by a transverse screw-rod, 

COUSINS' CONVERTIBLE PLOW. 

by means of which the distance between the beams 
and shovels can be regulated. The plow-handles are 
secured to the longer plow-beams, and, when two 
shovels are used, are held in position by means of de­
tachable braces. 

The clevis, as shown in Fig. 2, is disk-shaped, and is 
provided with centric and eccentric apertures to re­
ceive the two bolts previously mentioned. The eccen­
tric apertures are three in number, and by their means 
the draught can be brought to any desired point. At 
its front end the clevis is provided with an open ing to 
receive a solid ring which is designed to engage the 
whiffletree hook, and which enters the opening by 
means of a curved slot. The front ends of the beams 
are recessed to receive the ring. The ring is adapted 
to be confined at the top, bottom, or center of the 
beam recesses, depending upo n  which eccentric per­
foration in the clevis is used in conjunction with the 
bolt. 

The plow is simple and cheap in construction, is 
capable of  being easily converted into a single or 
double shovel cultivator, and of being adjusted to 
vary the draft and bring the ring at t.he top, bottom, 
or center of the front ends of the plow-beam. 

• • • •  
IN the disinfection of stock cars on the Continent 

it has been found impossible to obtain satisfactory 
results with either carbolic acid, steam, or formalde­
hyde. Satisfactory results have, however, been ob­
tained with a five per cent solution of chloride of lime. 

J t itu tifit jtuttitlU. 
AN IMPROVED BAND-SAW·SETTING MACHINE. 

A band-saw-setting machine which is constructed 
to feed the saw forward properly, and to bring the 
teeth accurately into position for the setting-tools 
to act on the teeth, has been invented by Pierre 
Sicotte. 

Fig. 1 of our illustrations shows the machine in per­
spective. Fig. 2 is a transverse section, showing the 
arrangement of the setting tools. 

On the machine-frame vertical ly adj ustable saw-

AN IMPROVED BAN D·SAW·SETTING MACHINE . 

rests are mounted, one of which is located adjacent 
to two anvils arranged to face the saw- blade on oppo­
site sides. One of the anvils can be laterally adj usted 
for saws varying in thickness. On their upper ends 
the anvils are formed with bevels against which the 
corresponding saw-teeth are set by longitudinally ad­
j ustable setting-tools moving transversely to the saw 
and to the anvils. These setting-tools, as shown in 
Fig. 2, are pressed against the saw-teeth by means of 
cams on a rock-shaft journaled in the lower portion of 
the frame. To prevent the springing of the saw-blade 
during the setting, guide-fingers are employed, the 
free ends of which are arranged opposite the anvils to 
engage that portion of the blade directly under the 
tooth to be set at the time. 

The saw is fed by means of a pawl which engages the 
teeth and which is operated by 3. bell-crank lever con­
nected by iI. link with an arm which is secured to the 
rock-shaft previously ment.ioned, and which, therefore, 
coacts with the cams op£'rating the setting-tools. An 
adjusting device is carried on the arm to give any de­
sired throw to the pawl, according to the size of the 
teeth of the saw to be set, without, however, changing 
the opening and closing device for the setting-tools. 
In their normal positions, the setting-tools are out of 
engagement with the saw, When the arm secured to 
the rock-shaft is swung down, the cams on the rock­
shaft force the setting-tools into engagement with the 
corresponding teeth of the saw, to set these teeth in 
opposite directions. Hence, two saw-teeth are set at 
one operation, without danger of springing the blade, 
owing to the arrangement of anvils and guide-fingers 
previously described. Simultaneously with the opera­
tion of the arm, the feeding- pawl will be operated 
through the medium of the connecting link and bell­
crank lever, to move the saw forward. From the ar­
rangement described it follows that the setting tools 
and feeding-device are both actuated by the operation 
of the arm. 

The patents for this machine are controlled by the 
Helmers Manufacturing Company, of Leavenworth, 
Kans. 

• • • • • 
The New French Phosphorus Matches. 

In 1895 the outcry against the horrors of phosphorus 
necrosis induced the French government to appoint a 
scientific commission under the presidency of Troost, 
charged with the task of finding, if possible, a sub­
stitute for yellow phosphorus. By September, 1897, 
that commission had almost resolved to report that 
none of the many preparations examined offered a 
solution of the problem, when S�vene and Cahen, 
of the state manufactory, submitt.ed their matches. 
These matches contain phosphorus sesquisulphide 
and chlorate of potash. The sesquisulphide is a gray­
yellowish substance, which is prepared by heating 
amorphous, i. e., non-poisonous, phosphorus and sul­
phur. The substance is very stable. Lemoine, who 
studied it in 1864, kept it for 15 years exposed to the air 
without noticing any change. Its latent heat is low ; 
it ignites at 950 C. (2030 Fah.), and can therefore be 
lighted by rubbing like ordinary phosphorus. The 
mixture with chlorate of potash burns quiet ly, 
while the mixture of amorphous phosphorus, which 
takes fire at 2600 C. only, and chlorate of potash is 
really explosive. For this reason inert substances are 
added to the chlorate ill safety matches ; but we still 
occasionally find safety matches which spit unpleas­
antly. The new matches are not likely to contain 

other impurities than amorphous phosphorus and 
water. They have become popular during the few 
months they have been obtainable, and are 1>1'l0wn as 
the S. C. matches, after the initials of their inventors. 
The public may hardly have noticed the change, for 
in their appearance the new matches resemble the 
old ; they may have a faint smell-more a sulphide 
than a phosphorus smell, however. The sesquisul· 
phide, at any rate, has such a faint smell that the em­
ploy�s in the works are said not to complain about it. 
The new matches do not phosphoresce even when 
rubbed energetically, but they are poisonous to a very 
slight degree. The intendin g suicide would, how­
ever, have to swallow 6,000 matches to put an end to 
his troubles. We do not think, therefore, that the 
matches need be label£'d " poison. "  If they can really 
be manufactured, transported, and stored with safety, 
and be relied upon to st.rike, the inventors have claims 
upon our gratitude. The S. C. matches are manu­
factured at Tr�laz�, Begles , and Saintines ; no acci­
dents have occurred a..� yet.-Engineering. 

. . . . .. 
A CHEAP METHOD OF MAKING A CALORIMETER. 

A calorimeter for deternllning approximately the 
heating value of any combustible solid, as coal, may 
be made at a cost of one dollar or less. The bom b 
calorimeters for making absolute calculations cost sev· 
eral hundred dollars ; but where results do not need 
to be absolute and expensive instruments are not to be 
had, the instrument described below may be used, and 
with comparatively accurate results. 

A sheet of heavy copper is made into a cylinder 7 
inches high and 3 inches in diameter, as in Fig. 1. 
Over one end of the cylinder is soldered a copper cap, 
from which runs a copper tube perhaps :!i of an in,�h 
in internal diameter. Let the tube be 12 inches high 
and have a stop-cock at its extremity, or, perhaps, 
have a few inches of flexible rubber tubing attached 
which shall have a pinch-cock. To the other end of 
the cylinder fit a movable cover with an inside, tightly 
fitting flange, like the cover to any small pail. Within 
this cover solder a copper cylinder 3 inches high and 
1� inches in diameter, as in Fig. 2. Next make a cup, 
as in Fig. 3, which is 1% inches high and a trifle less 
than that in diameter, placing around it, on its middle 
line, a flange, so that it may be placed partly in the 
cyl inder of Fig. 2. Obtain a glass jar 6 inches in dia­
meter and 1 foot high, or with about these measure­
menta. The completed calorimeter is shown in Fig. 4. 
Several holes are punched near the bottom of the out­
side cylinder to allow the egress of the gases and the 
ingress of the water from the glass jar. 

The British thermal unit is the amount of heat neces­
sary to raise the temperature of one pound of water 
from 390 F. to 400 F. Hence, if 3 grammes of fuel 
is burned in the cup and 2,901 cubic centimeters of 
water is present, the heating value will be as many 
calOl'ies as the temperature of the water is raised in 
degrees. 

A mixture of 3 parts of potassium chlorate and 1 
part of potassium nitrate is mixed with the fuel to 
supply oxygen for the combustion ; and, as the nitrate 
absorbs heat and the chlorate gives off heat upon 
burning, when mixed as above the effect of each is 

4 .  

A SIMPLE CALORIMETER. 

neutralized. After the combustion has taken place the 
stop-cock is opened, so that the water may fill the ap­
paratus and absorb all the beat that has been evolved. 

It is best to t£'st the apparatus first with some fuel, 
as sugar, whose heating value is known, that the per­
centage of error lJIay be reckoned in the results ob­
tained with the fuels to be tested. 

FRANK F. BRADLEY. 
.. . . . . 

ON Prince Sch warzenberg's game preserves in Bo­
hemia 106,604 wild animals were killed during last sea­
son. They include over 200 deer, 250 boars, 27,000 
hares, 39,000 grouse, and 6,000 wild geese and ducks. 
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Mlscei laneO n l!l  Notes and Receipts. 

New'Type Metal.-Instead of the current type metal 
consisting of lead, antimony, and tin of a specific 
gravity 'of about 11 ,  a new alloy containing a large 
q u antity of aluminum and possessing a specific gravity 
of 2 '56-2 '67 is said to have been invented. Besides 
being non'-poisonous, other advantages, such as the 
quality of taking and giving off the ink more readily, 
etc. , are claimed for this alloy.-Zeitschrift fuer die 
Buchdrucker Kunst. 

Gilding of Glass or Porcelain.-To gild glass or porce­
lain, instead of the ordinary mixture a solution of gold 
chloride in oil of turpentin e  or lavender oil, to which a 
l ittle bismuth nitrate and chrome soap have been 
added, is employed. The following mixture is said to 
give good results : Lavender oil, 900 grammes ; gold 
chloride, 100 grammes ; bismuth subnitrate, 5 grammes; 
chrome soap, 50 grammes. After the application allow 
the mass to dry and bake the articles in the muffle 
furnace. The gilt portions show a nice gloss, without 
any subsequent treatment.-Neueste Erfindungen und 
Erfahrungen. 

Deodorization of Rubber Rings.-At the meeting of 
the Verein dt'r Mineralwasser-Fabrikanten (Society of 
Manufacturers of Mineral Waters) the following meth­
ods of killing the smell of rub ber rings were proposed, 
'Says the Zeitschrift fuer die gesammte Kohlensaure 
Industrie : Treating the rubber with solutions of caus­
tic potash or caustic soda ; treatment with potash or 
soda, since caustic potash and caustic soda inj u re the 
rubber ; boiling with alkaline soaps ; boiling with 
lescive phenix-calcined soda with water glass ; and 
lastly, after treatment' with soda, leaving the rubber 
for some time in a solution of cooking salt (10-15 per 
cent). 

Grease for Wooden Combs.-Take equal parts of bees­
wax and finely crushed graphite, pour on varnish until 
it well covers the first two ingredients, and melt the 
whole over a very weak fire. When the mass is pretty 
thin, add soft soap, about half as much as wax, and 
boil. Another lubricant consists of the follo wing : 
Wax, 25 parts ; tallow, 50 parts ; graphite, 10 parts ; 
molybdena, 5 parts ; soft soap, 5 parts ; pine oil, 5 
parts. This mixture is mixed hot and applied while 
warm. Finally, it is recommended to grease the wood­
en combs simply with pure beeswax, which is put on 
warm and quite thin. 

For iron combs which are not smooth enough. wax 
dissolved with a little glass flour is employed.-Farben 
Zeitung. 

New Process of Cleaning Bed Linen.-In a circular, 
the surgeon-general of the German army, Colar, in 
Berlin, calls the attention of the heads of the garrison 
hospitals to a new cleaning method, which is to be 
employed in future, as thorough experiments have 
proved it to be of ad vantage. According to this 
method, petroleum is added to the water besides soap 
and soda, taking as many grammes of it as there are 
liters of water used ; e. g. , 30 grammes of petroleum to 
30 liters of water. This ad mixture of petroleum does 
not only admit of an easier cleaning, as well as less 
tear and wear on the linen, but the wash also retains 
it.s color, is thoroughly disinfected, and the expenses 
are considerably reduced by a saving in soap.-Neueste 
Erfindungen und Erfahrungen. 

Leather Grease.-For the production of leather grease 
the Seifenfabrikant gives the following receipts : 

1. Melt together 4 parts of vaseline and 1 part of wax 
or ceresine and add a coloring matter, if desired. 

2. Well warm and mix vaseline, 15 parts ; fish oil, 20 
parts ; tallow, 12 parts ; and wax, 1 part. If a black 
color is desired, dye the vaseline and fish oil alone 
with lampblack and then add the tallow and wax. 
The whole is stirred cold and filled in cans. 

3. Melt together yellow vaseline, 1 kilogram me ; olive 
oil, 70 grammes ; ceresine, % kilogramme ; " lederine " 
yellow, 1 gramme, and stir until cooled. 

4. Tallow, 71 parts ; resin, 4 parts ; castor oil, 38 
parts. Dissolve the resin in the warm tallow, strain 
the whole, pour in the castor oil, and stir until, after 
standing some time, a light film forms on the surface 
01 the fat. A black color is imparted with 5 parts of 
Frankfort black ; for yellow, take only 66 parts of tal­
low in mixing, but add 5 parts of crude palm oil. 

For perfuming the leather grease, oil of mirbane or 
oil of lavender is employed. 

Green or Golden Oolor for Brass.-French articles of 
brass, both cast and made of sheet brass, mostly ex­
hibit a golden color, which is produced by a copper 
coating. According to the Schweizerische Industrie 
Zeitung, this color is prepared as follows : Dissolve 50 
grammes of canstic soda· and 40 grammes of m ilk-sugar 
in 1 liter of water and boil a quarter of an hour. The 
solution finally acquires a dark yellow color. Now add 
to the mixture, which is removed from the fire, 40 
grammes of concentrated cold blue vitriol solution. A 
red precipitate is obtained from blue v itriol, which 
falls to the bottom at 75° C. Next, a wooden sieve, fit­
ting in the vessel, is put into the liquid with the pol­
ished brass articles. Toward the end of the second 
minute the golden color is usually dark enough. The 
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sieve with the articles is taken out and the latter are 
washed and dried in sawdust. If they remain in the 
copper solution they soon &.3sume a green color, which 
in a short time passes into yellow and bluish green and 
finally  into the iridescent colors. These shades mu!!t be 
produced slowly at a temperature of 56°-57° C. 

. ' . . . 

AN AUTOMATIC SPRING FISH-HOOK . 
A patent has been granted to James Y. Payton, of 

Waldron, Ark. , for a novel spring-hook which is con­
structed to close and catch a fish when the bait has 
been seized. 

The fish-hook comprises two spring grah-hooks con­
nected at their central bends and two spring bait­
hooks pivoted to the grab- hooks and arranged sym­
metrically with relation to each other. When set, the 
hooks all lie in the same horizontal plane, the bait­
hooks holding t.he grab-hooks distended as shown by 

A N  AUTOMATIC SPRING FISH-HOOK. 

the full lines in the illustration. As each pair of hooks 
is maintained in unstable equilibrium, the hooks can 
be readily tripped by the fish, by a slight pull upon 
the bait-hook, by clamping or biting, or by causing a 
displacement of the abutting bait-hooks. The hooks' 
action depends upon the tendency of the springs to 
free themselves. Following this tendency the external 
grab-hooks, when the bait has been seized , approach 
each other, unless one of them be obstructed . But the 
obstruction of the one in its forward movement has n o  
effect upon the other, since each hook acts independ­
ently by the tension of its spring. The dotted lines 
show the grab-hooks in the act of closing upon a fish, 
the bait-hooks projecting forwardly into the mouth of 
the fish, thus doubly securing it. 

... . . . .. 

AN Il!I\ PROVED LEMON-SQUEEZER. 

A lemon-squeezer has been invented by John W. 
Neal, Kealia, Kauai, Hawaiian Islands, in which two 
sections are hinged together an d provided with a bowl 
and knife, so that, when the lemon is forced into the 
bowl by the ' movement of the sections toward each 
other, the knife will cut the lemon simultaneously with 
the squeezing, 

Fig. 1 is a side elevation of the invention, with parts 
in section. Fig. 2 is a cross-section. 

Of the two sections of the lemon-squeezer, the one 
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NEAL'S LEMON -SQUEEZER. 

carries a bowl and the other a follower, both conform­
ing with each other. Between the sections an ejector 
is mounted to swing, which is normally spring-pressed 
into the position shown in Fig. 1. Within the bowl of 
the one section a knife is secured which, as shown in 
Fig. 2, is adapted to enter a slot i n  the ejector and a 
slot in the follower. 

In using the device, the lemon is placed in the eject­
or-cup. The follower-section is now thrown down, so 
that the follower engages the lemon and pushes it down ' 
with the ejector-cup, thus causing the fruit to be cut 
by the knife and simultaneously squeezed between the 
fol lower and the ejector-cup. After the lemon has 
been . squeezed, the follower is raised ; whereupon the 
ejector will be thrown to normal position by its spring, 
thus dislodging the lemon-rind. 

Science Notes. 

Thermometers for indicating low temperature may 
be filled with petroleum ether, which freezes at _190° 
Centigrade (-310° Fahrenheit). - Uhland's Wochen­
schrift. 

Prof. J. K. Rees, Professor of Astronomy at Colum­
bia College, has announced the gift of $10,000. the 
money to be used for the measurement and discus­
sion of astronomical photographs. The gift was made 
by Miss Catherine Wolfe Bruce, who has previously 
wade important gifts for astronomical work. 

Consul-General Goodnow, of Shanghai, reports the 
arrival at that port of the surveying party which has 
just completed a survey of the proposed railway from 
Hankau to Canton under contract to an American 
company. No trouble was made by the inhabitants 
of the region and all kindness was shown and assist­
ance given by the local gentry and officials. 

United States Consul Higgins, of Dundee, sends an 
account of a plowing match near that city. These 
matches are held for the purpose of encouraging labor­
ers to adopt this occupation. Prizes were awarded for 
plowing, for harness and grooming, and for " finishing " 
or clearing up furrows. Quite a few American plows 
are in use and opinions are favorable to their adoption. 

A new Arctic expedition will soon sail from St. 
John's, Ne wfoundland, under the charge of A. Bar­
clay Walker, the well known English yachtsman. Mr. 
Walker intends to cruise in Arctic waters in the " Dun·  
dee, " a steam whaler, during the next s ix  months, 
w ith a party of scientist.s, including representatives of 
the Smithsonian Institution. They will probably at­
tempt to reach the headquarters of Lieut. Peary, in 
Robeson Channel. 

A locomotive headlight using acetylene gas has been 
devised by a Canadian inventor. The apparatus con­
sists of a cylindrical cast-iron generator, five inches in 
diameter and twelve inches long, together with a water 
reservoir and condenser. The. charge consists of about 
ten pounds of carbide. which is put in a wire basket and 
placed inside the generator. The water from the reser­
voir, dropping on the carbide, generates the gas, which 
is led through a small pipe in front of the reflector. 

At the Rhode Island Col lege of Agriculture and 
Mechanical Arts, at Kingston, a special course in 
poultry culture began on January 9 and continued for 
four weeks. Nearly forty applications for enrollment 
for the course were received, but, owing to limited ac­
commodations, the class had to be kept down to about 
twenty in  number. Several who could not take this 
course enrolled their names for the next one in 1900. 
It is a curious fact that even poultry raising has been 
thought worthy of a special course in an agricultural 
college. 

Governor Roosevelt, of New York State, has signed 
the bill to prevent the spread of bacterial diseases and 
permitting witnesses to dispense with the kissing of the 
Bihle in the administration of oaths. It is very satis­
factory to note that proper sanitary regulations have 
now reached even the police courts, where they were 
badly needed. For a long time, however, many of 
the magistrates have not used the Bible in the court 
room, or have warned witnesses against using it, and 
great· credit is due to Magistrate Pool, who inaugurated 
the move to do away with the kissing of the Bible in  
court. 

McGill University, Montreal, Canada, will soon suffer 
a ('evere loss on account of the resignation of DI·. 
Nicholson, Professor of Mechanical Engineering, who, 
after eight years, has resigned to become the head of 
the mechanical and electrical engineering departments 
of the Great Municipal Technical School now bei ng 
established at Manchester, England, at a cost of $600. -
000. The field of work which Dr. Nicholson will have 
opened to him is m uch larger than that at McGill U ni­
versity, for he will attempt to encourage research 
work on the part of managers and foremen of engineer­
ing and other establishments where they are brought 
into immediate contact with practical problems. 

A new method of marking glasses of spirit levels and 
other instruments has been devised by a Connecticut 
concern making levels and other instruments. The 
usual way of marking glasses is to scratch lines on the 
surface of the glass, but the skin of the glass is thus 
weakened and the glass itself made very liable to frac­
ture. In the new process, by fusing the glass at the 
mark and incorporating with it minute particles of 
metal, a colored line is obtained. The metal is em­
bedded in and inclosed by the glass, which effectually 
protects it. In fact, the glass at the grooves has been 
so strengthened that it will break first at some other 
point. In addition, the line is absolutely indelible 
aud permanent, and is sharp and well defined. This 
is effected by bringing the spirit tube up to an iron 
disk rotated at a velocity of about 2, 500 revolutions 
per minute. The frictional heat Igenerated practically 
fuses the glass at the point of contact with the wheel, 
and in this fURed portion fine particles of iron given 
off by the wheel are embedded. A microscopic ex­
amination of the line proves this to be true. An actual 
mecha.ni�l Uiliop of iron and gla.s� is the result_ 
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\£orresponi'lence. 
Tbe ltllgratlo n of Locusts. 

To the Editor of the SCIENTlFIC AMERICAN : 
In the ElCIENTIFIC AMERICAN of April 1 there is an 

article on the " Migration of Insects " by Prof. C. F. 
Holder. He tells of observing yellow butterflies thinly 
scattered over a good many square miles, all moving in 
one direction. 

I have lived in the West and been familiar with the 
Kansas grasshoppers ever since 1857. I have seen them 
here in Denver; but most of my observations were i n  
t h e  vicinity o f  the Missouri River, in  four different 
States-Nebraska, Kansas, Missouri, and Iowa. I be­
lieve they are not guided i n  the direction they move in 
their flights by any mysterious instinct, but are m erely 
wafted away by the wind. In the fall they deposit 
thei r eggs in the ground wherever they happen to be 
at the time. These hatch on warm days the next 
spring. The earliest ones are generally killed by 
frosts. The young insects grow rapidly and hop about 
in search of food. They moult several times, and early 
in summer their wings appear. They then begin to 
fly. On cold or damp days, and especially when it 
rains, they stay near the ground, shielding themselves 
on the under sid e of leaves, fence rails, the eaves of 
houses, etc. But when the days are clear and warm, 
after filling themselves with grass, they will  rise in the 
air about nine or ten in the morning, and flutter about, 
goi ng to the right and left, up and down, but grad u ·  
a l ly  ascending h igher and higher t i l l  t h e y  are o u t  o f  
sight. If there is a n y  brepze, a n d  there almost a l  ways 
is, they will be carried off w herever the wind blows. 
Toward evening, getting tired and hungry, they de­
scend to the ground, sometimes a hundred miles from 
where they started in the morning, and woe to the 
vegetation where they alight ! 

In appearance they resemble the common grass­
hopper, but have much longer and more powerful 
wings, and are able to remain i n  the air six or eight 
hours at a time. T. R. FISHER. 

Denver, Col. ,  April 12. 

Action of Ice in Rivers. 

To the Editor of the SCIENTIFIC AMERICAN : 
In your issue of April 1. page 196, you give space to 

the statement of a traveler in Siberia, with reference to 
the bursting of the ice on the rivers there. It is not at 
all necessary to travel in Si beria to witness this phe­
nomenon, as it is of quite com mon occurrence in this 
cou n try, in the colder climates, on s(.reams with rapid 
currents, and is particularly common on the middle 
and upper Missouri, as the old settlers along that stream 
will  testify, and among whom these OCCUl'l'enCeS are 
familiarly known as " blow-onts. " 

As this Siberian traveler states, these " blow-outs " 
occur as a rule during severe weather only, at times 
when what are commonly I,nown as " ail' holes " are 
frozen over. At such ti mes on these northern streams, 
and particularly so on the Missouri River, with its i m­
mense volume of water and eight-mile or nine-mile cur­
r�nt, these " blow-outs " are of very freq uent occur­
rence, an. are more remarkable than those described 
by the SIberian traveler. o wing to the much gl'eater 
thiekness of ice blown out. I recall very vividly my 
own observat ions of the results of one  of these " blow­
onts " in rarti('ular, which will serve to descri be them 
in general. In the month of Jan uary, 1893, I was en­
gaged in tealIl ing on the Missouri  Ri vel' one hundred 
llIi'les above Yan kton,  South Dakota, hauling green 
IIord wood down the frozen channel of the ri ver for a 
distance of several mi les, to a Missoul'i River ranch. 
During one n oon hour a heavy report that could ha\'e 
been heard for m i les, resembling the boom of heavy 
artillery or heavy thunder, was noted, and at the din­
ner table it was remarked that " there is another big 
blow-out on the river." 

Upon my return trip, about three miles from the 
ranch, I was somewhat surprised to find the ice blown 
out directly in  the roadway where some two hours be­
fore I had drawn a load of perhaps five tons weight. 
The space blown out would amou nt to perhaps one 
hundred feet square, with ragged edges and, of course, 
of irregular shape. The tremendous pressure neces­
sary to accomplish this result may be ju dged from the 
fact that at this point the ice averaged twenty-six 
irHlhes in thickness, solid, clear ice. H u ge blocks of 
this ice several feet square were thrown to a d istance 
of two hundred to three hundred fee\,. while smal ler 
pieces and fragments were strewn to a di�tance of one 
thousand feet or more. Such were m y  observations of  
one of t he " blow-outs " which, during long-continued 
severe winter weather; are of common occurrence on 
the u pper Missouri, where the minimum thickness of 
ice is seldom, if ever, below fifteen inch es. and ranging 
from that to three feet, averaging ordinarily about two 
feet. 

While undoubted ly true, as the traveler states, that 
the prime cause of these " blow-outs " is the hydraulic 
press ure of the water, the fact that I found that little 
or no water had flowed over the edges upon the sur­
rounding iee, Il.Ild that the expansion of water under 
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pressure would hardly he sufficient to throw the ice 
fragmen ts to such distances, together with other ob­
servationt;, led me to the conclusion that the agency di­
rectly applied is compressed air. When intensely cold 
weather closes the " air holes," or safety valves, on 
these rapid streams, the ice u�der pressure naturally 
begins to rise slightly at the weaker points. This 
forms an air pocket, and the air, being carried under­
neath by the swift current, as a matter of course, rises 
and accumulates rapidly in these pockets. The ice is 
raised higher and higher as th", volume of air increases, 
u ntil, with t,he swiftly moving current, confined per­
haps for miles above, acting as a compressor, the burst­
ing point is reached, with the results before stated. 
The pressure is relieved, and another " blow-out " is 
not likely to occur in a distance of several mi les, at 
least not so long as this one remains open. What the 
bursting pressure is under the conditions given in the 
foregoing can undoubtedly be quite accuratel y esti­
mated by some of the readers of the SCIENTIFIC 
AMERICAN. A READER. 

Pentwater, Mich. , April 4, 1899. 
• • • • 

'.l'be Zickler Wireless Telegrapby. 

To the Editor of the SCIENTIFIC AMERICAN : 
I note in your issue of Apri l 15, 1899, an article on a 

new system of wireless telegraphy, in-vented by Prof. 
Zickler. 

It may interest you to know that this method of 
telegraphing by ultra-violet rays was in vented by me 
more than ten years ago, in 1889. I used, however, a 
receiver almost infinitely more sensitive than that use:! 
by Prof. Zickler, i. e. , the human eye, which is affected 
by an amouut of energy which would be absol utely 
without action on a vacuum tube. The transmitter 
was the same as that described in your article, but the 
receiver was a circular dish of a fluorescent substance 
placed in a shallow vessel, with a reflector placed 
slightly above it in such a way as to focus the rays on 
the surface of the solution, or fluorescent glass. AlI 
visible rays were stopped out from the projector, 
however, but the receiver could tell at once fl'om what 
direction the message was coming by looking at the 
direction of the fluorescent spot. 

The reason why this system was never put on the 
market was one which Prof. Zickler will find when he 
has proceeded further. This is that the u ltra-violet 
rays are very rapidly absorbed, especially over the 
waters of a harbor at nightfall, when there is any fog 
in the air. 

This falling off is very rapid, and I have no hesita­
tion in saying that I do not believe that Prof. Zickler 
has succeeded in actuating a vacuum tube at the dis­
tance of one mile by means of ultra-violet light. If he 
gets beyond 300 yards, I shall be surprised . Even with 
the eye I believe' the limit to be about two miles, 
though possibly if  I had had better apparatus I might 
have reached five or ten. 

I therefore abandoned the ultra- violet light method 
for an infra-red one, which is much more promising, but 
of the practical use of which I am rather skeptical. 

REGINALD A. FESSJ<;NDEN, M. A. I. E.E. ,  
Professor of Electrical Engineering. 

Western University of Pennsylvania, Allegheny,  Pa. 

Tbe Sixth A nn n al Receptio n of tbe New York 
Academy o f  Sciences. 

The annual exh ibition of progress in science occurred 
on April 19 and 20, at the Nat ural H istory Museum, 
and was well attended. One large hall of the m useum 
hall been set apart for the exhi bits, which were arranged 
on tem porary tables. 

Entedng the halI, the first subject noticed was astron­
omy. Hung on the wall were splendid enlarged pho­
tographs of the moon, taken with the Paris equatorial 
coude, by Loewy and Puiseaux. Photographs of new 
stars, of meteors, of solar eclipses, and of the new sat­
ellite of Saturn, were of much interest. A firm in Cleve­
land, 0.,  exhi bited new telescopic gun sights, a sex­
tan t, and an improved 2-i nch alt-azimuth telescope. 
Glasi positives were exhibited by Prof. J. S. Ames, of 
the Joh.ns Hopkins University, showing spectroscopic 
proof of iron in the sun. 

In the botany section several interesting specimens 
were shown. Mrs. E. G. Britton had an exhi bit of 
.. Mosses New to the Eastern United States. " Appara­
tus was shown for determining root pressure. 

The section of chemistry covered n umerous new com­
pounds. Artificial coffee beans were shown. There 
was also an i nteresting specimen of telluri u m  extracted 
by sugar and examples of explosive compounds and 
specimens showing the effects of explosions on metals. 

In electricity there were but one or two exh ibits, the 
most im portant heing a new incandescent lamp photo­
meter by Queen & Company. The lam p to be tested 
is compared with a standard lamp and during the com­
parison is rotated so that all positions of the film may 
be tested. 

The section of experimental psychology exhibited 
apparatus for the study of accuracy of movement. t.he 
study of binocular ri'7alry, and a si m ple photometer 
for measuring light intensities in schools by G. E. 

Johnson. Thi8 consisted of a horizontal disk having 
figures on its surface and perforations adjoining each 
other on its peri phery. 

Directly above t.he periphery is a pneumatic tube 
through which cUl'rents of air are projected , and, as the 
disk is revolved, pass through the perforations, causing 
a sound to be made relative to the speed of rotation. 
If the disk is rotated to produce the same sound and 
the intensity of light is such that the figures on the 
disk appear to blend together, then they harmon ize, 
and one degree of light intensity is obtained 1'1'0111 
which compar'isons with other degrees of light intensity 
can be found, by varyi ng the speed of the disk. It 
was quite an interesting device and very simple. 

In the section of physics there was, perhaps. the 
most interest.i ng apparatus. We noticed the new form 
of strem lllatograph, having a record ing tape and ar­
ranged to obtain the strains under bot h rai ls for high 
speed trains. With this were also photographs of very 
rapid exposures (of one hundredth to one thousandth 
of a second) to show the positioil of the car wheels over' 
the track at the point where the stremmatograph was 
located. Another apparatus was an improved W oeh ­
neIt's electrolytic i nterrupter designed b y  F. L .  Tufts. 
This is arranged to operate in con nection with a key and 
an induction coil and made qu ite a loud noise. In the 
construction of the conducting tu be the use of mercury 
is omitted. The wire with the plati n um point is car­
ried directly through the tube to the bottom, where it 
is sealed, allowing the plat in ll m  point  to project into 
the solution. The first g lass tube is i nclosed in another 
open glass tube. This, he claimed, gives better pro­
tection to the wire. 

Prof. 'V. C. Peckham had an apparatus for showing 
the effect of an alternating current u pon an incandes­
cent laIllp, and produced with it the Shme nodes an d 
loop as in Meldes' experi ments. The lamp was plact'd 
in front of an electromagnet and rotated in varbu., 
positions. A lens projected the vibrations, greatly eu­
larged, upon a screen where they may be readily ob· 
served. 

In the zoological se('tion there was a large display of 
microscopes, all set to i l l ustrate yariou!> preparations of 
crustacea and the breathing apparatus of fishes and 
other minute living organisms. In the section of geology 
and geography were sOllie interesting topographical 
maps, one of which,  the Yello wstone National Park 
( \'ery large) has been prepared for the Paris Exposition of 
1900 by the United States Geological Survey, at Wash. 
ington . There were llIany large minerals and stones 
exhi bited ill the department of mineralogy, and in the 
section of paleont.ology were nU lIlerous exhi bits of fish 
remains  and the remains of large animals. 

The exhibition was not as large or diversified as in  
former years, but contained features of much interest. I 

Fire Precautions in Paris. 

In Paris theaters alI but the electric light is forbid­
den and smoking is prohibited, except in the public 
smoking room, but a sIllaI l  fire was started recently in 
the Theatre Fran Qaise by a cigarette which rolled 
through a grating in the sidewalk. This has caused 
officials t.o be even more strict than before. The ·COIll­
parative infrequency of fires in Paris is largely owing 
to the careful habits of the people an d the excellent 
fire regUlations regarding heating apparatus. 'Vhen 
houses are built in  Par i s, the floors are i n variabl v laid 
on brick and tiles ; for, of cou rse, the houslis in Paris, 
with a fe w rare exceptions. are all what we term flat� or 
apartlIlent houses. The usual manner of buildi n� per­
mits all the windows and balcon ies on the block to be 
on the same level, so that escape from one to the other 
is cOlllparatively easy. This makes a un iformity which 
gives a very impressive character to the street ar'chi­
tect-ure. The city authorities are now making pre­
cautionary fil'e regUlations for hotels, including fire ex­
tinguishing apparatus, fireproof staircase�, etc. It is 
very wise to adopt fire regulations at this time, when 
Illany hotels will be put up to accommodate visitors 
to the Exposition, next year. 

• • • • •  

The Manila Refrigerating Plant. 

Further particulars regarding the refrigerating plant 
for Manila are now available. The approved plans of 
the War Department call  for the erection of a large 
building to be equipped at a cost of $195,000, and the 
total cost of the plant wil l be about $300,000. What 
is known as the " direct expansion " system will  be 
used. The low temperature will be obtained by the 
Ilse of ammonia in coils of pipe in the various refriger­
ating rooms. It is believed that calcined pumice will  
be the material decided upon for insulation purposes, 
for materials which are used in temperate climates are 
of I it.tle value in t.he tropies. It is calculated that 
1 . 200 tons of beef. 200 tons of mlltton,  50 tons of but­
ter, 100 tons of vegetables, and 100 tons of salt pro­
duct.� can be stored. There wiII  also be a "  defrosting " 
plant for thawing out the meat. before it is delivered 
to the commissary offi cers. I nsulated boats wi l l  also 
be needell to ply between the supply steamers in the 
harbor and the shore. 
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SUTRO BATHS OF SAN FRANCISCO. 

BY F. W. PARSONS. 
The most enduring monument to the memory of 

Adolph Sutro forms the subject of this descriptive 
sketch : The Sutro Baths of San Francisco. 

Although this gigantic structure has been in active 
operation for two or three years, it is not well known. 

The foundations for the bath buildings were hewn 
out of the rock, and a great cat!'h basi n,  hollowed out 
by dynamite or giant powdor, first receives the water 
as it dashes in u pon the shore. From this pool, sea 
water is conveyed by 
tunnels to a settling 
tank;  fl'om the latter 
it is d i s t ri b u t e d  
through small ca­
nals to the six great 
swimming tanks that 
the baths provide. 
The largest tank is 
L-shaped, 350 feet 
long, 250 feet wide 
in its widest part 
and 150 feet wide in 
its narrowest section. 
This mammoth tank 
is largely filled with 
sea w a t er a t  its 
n a t  u I' a 1 temper­
a t  u I' e _ The fi v e 
smaller t a n  k s are 
regulated to various 
temperatures. to suit 
the convenience of 
bathers. The tanks 
have an ocean front­
ag-e, and the build· 
ings being of i ron 
and glass, bathers 
can see and hear the 
waves b r e a  k i n  g­
without. 

G I' e a t  ingenuity 
has been exercised 
i n emptying t h e  
tanks in accordance 
with the most ad­
vanced ideas on san i­
t a I' y engineering. 
All six tanks empty 
their waste water, 
ultimately, into one 
main 0 u t i  e t ,  and 
from that it is forced 
through pipes hun­
dreds of feet beyond 
the n e i g h b 0 I' i n g 
h e a d l a n d s  a n d  
passes out with the 
current into the open 
sea. 

G r e a  t ingenuity 
has been shown in 
protecting the baths, 
on t h e  i I' seaward 
side, from any dan­
gers of a stormy sea. 
A massive break­
water extends along 
the west side, 400 
feet in length, 20 
feet in depth, with 
a width at the top 
of 25 f e e  t and a 
width at the base 
of 75 feet. It con­
tains 450,000 cubic 
feet of rock. There 
is also another break­
water, 300 feet long, 
with the same depth 
and width as the one 
j ust described, but 
with 300,000 c u  b i c  
feet of rock. 

Provision is also 
made for exception­
ally l o w  w a t e  r . 
Pumping f a  c i lities 
are provided,)n case 
the tides should run 
unusually 1 0  w ,  so 
that water can be forced into the tanks at the rate of 
6,000 gallons per minute. The buildings are, in a 
measure, sheltered on the south, north, and east by 
cliffs rising higher than the baths themselves. 

Just above the tanks is the gallery for bathers, with 
numerous corridors leading from it to the many dress­
ing rooms. Above and beyond the gallery for bathers 
rises a gallery for spectators, and tier after tier of seats, 
somewhat similar to the Roman amphitheater. From 
every part of this vast auditorium the swimming tanks 
are visible. The seating capacity of the auditorium· 
and spectators' promenade is estimated at 7,400. 

J t itutifit �lUttitau. 
The main entrance to this great institution is 011 a 

land level much higher than the tanks. The main 
approach is through a classic temple, fronting on Point 
Lobos Avenue, a little north of the new Cliff House. 
The visitor descends a grand stairway, flanked by 
flowers and potted plants, to the original elevator 
promenade and museum galleries. Here are gathered 
together a collection of archlllological and historic ob­
jects, state papers of Great Britain, curios from many 
parts of the world, constituting an exhi bition in itself, 
and not at all what an y one would naturally expect 

AMPHITHEATER AND PROMENADE, SUTRO :BATHS. 

EXTERIOR OF THE SUTRO BATHS, SAN FRANCISCO. 

to see as an adjunct of a great bathing establishment. 
In the auditorium is a restaurant, comprising thr.ee 
floors, each 30 X 75 feet in !lize and with a capacity for 
1,000 people. The restaurant verandas are just to the 
right of the stairway leading down to the main tank, 
as seen from the water, or on the left of those descend­
ing to the tank. A capaciolls kitchen is attached to 
the baths. The establishment also boasts a laundry, 
equipped with washer, drier, wringer, and ironer. Its 
capacity is equal to 20,000 suits and 40,000 towels per day. 
The buildings are l ighted throughout by electricity. 

The engines and boiler room are of unfailing interest 

to visitors with a taste for mechanics. Taken through­
out, the Sutro Baths will  comfortably house 25,000 peo­
ple. Some approximate idea of the vast extent of the 
buildings, so happily combined with light, airiness, 
strength, and durability, can be gathered from the fol­
lowing data : 

Length of baths . . . .  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .499'5 feeo' 
Width of baths . . . . . . . . . . . .  . . . . . . . .  . . . .  . . . . . . . . . . . . . . . . . . 254"1 feet 
Amount of glass used . . . . . . . . . . . . . . . . . . . . . . . . 100,000 superftcial feet 
Irou in roof and colnmns . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  600 tons 
Lnmber. . . . . . . . . . . . . .  . . . .  . .  . .  . . . . . .  . . .  . . . . .  . .  . . 3.500,000 feet 
Concrete . . . . . .  . . .  . .  . .  . .  . .  . .  . . . .  . . . . . .  . . .  . . . . .  270.000 cnbic feet 
Capacity of the tanks. . . . . . . . . .  . . . . . .  . .  . . . . . . . . . 1,804,962 l(a110ns 

Besides t h e  s a l  t 
water tanks, already 
described, t h e  r e is 
one fresh w a t e r  
plunge tauk.  In the 
w a y  0 f apparatus 
there are 7 toboggan 
slides in the baths, 9 
springboards, 3 tra­
pezes, 1 high dive, 
and 30 s w i n  g i n g 
rings. There are 517 
private d I' e s s i n  g 
rooms, a I s o  c I u b 
rooms, each of the 
latter with a capa­
c i t  y 0 f accommo­
dation for 9 bathers, 
t h e  total rooming 
capacity of private 
a n d  c I u b dressing 
rooms amounting to 
1, 627. There are 69 
shower baths. 

• • •  
B u siness a t  Gualll. 

The Navy Depart­
ment has received a 
report made by the 
surgeon, Dr. Ward, 
of the cruiser " Ben­
nington."  Surgeon 
Ward went ashore 
and investigated the 
commercial products 
a n d mercantile es­
tablishments, d uring 
the stay of the "Ben­
n i n g t o n " in the 
harbor, with a view 
of determining what 
dependence could be 
p I a c e d 0 u local 
markets for support­
ing the force to be 
kept on the island 
by the United States. 
At Agana, the chief 
town, he found eight 
so-called st.ores ; in 
some of t h e  m h e 
found it possible to 
buy cotton clothes 
of various colors, em­
hroideries, s h o e  s .  
matches, soap, can­
dles, and a few varie­
ties of poor canned 
goods, also Mani la  
cigars of poor quali­
ty. A Japanese store 
was the best in the 
town : here were also 
s o l  d imitations of 
impurted wine, alid 
very bad bread. The 
American store was 
m 0 r e p r e tentious 
than a n y  of t h e 
o t h e  r s , but was 
found to be inferior 
in many respects to 
the J a p a n  e s e. A 
greater v a r i e t y of 
goods were kept, in­
cluding canned vege­
tables, m e a  t s, oil, 
musical instruments, 
lamps, c r o c k e r y ,  
t r u n  k s ,  nails, etc. 
Even such s t a p l e  

articles as flour are very hard to obtain. Milk, chick-
. ens, and eggs were plentiful, however, but the beef was 

poor. The chief native sources of food are bananas, 
cocoanuts, bread fruit, clams and oysters : besides, 
game, birds, ducks, etc. , are plentiful. 

• • • • • 
ACCORDING to a French medical journal, the London 

and Northwestern Railway Company has set up at 
Crewe an establishment or factory for making artificial 
hands, arms, and legs for its employ�s and inj ured 
passengers. These are supplied without charge to the 
recipients. 
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lIUNUF ACTURE OF KRAG-J'ORGENSEN RIFLES AT 
THE SPRINGFIELD ARMORY.-I. 

Krag-J orgensen is not the official name of the rifle 
with which the United States regular troops are 
armed. Officially this excellent weapon is known, or 
bas been known, as the United States magazine rifle ; 
but the rank and file of the arlllY and the general 
public have fallen into the way of calling it by the 
I l ames of its Norwegian and Danish inventors. 
The fame which it acquired under this name in  
the operations of  the Spanish war has probably 
settled the matter for all time, and Krag-Jor· 
gensen is l ikely to become the official as well as 
the popular designation of the United States 
army rifle. 

It would be an unpardonable omission to 
e l l ter upon a descri ption of the man u facture of 
this rifle without first giving attention to 
the famous Springfield Armory, in which 
not only this, but  all other types of small 
arms of the United States arrny have :1 
been made from the sti rring days of the 
Revolution to the present time. The se-
lection of Springfield was due to Gen. 
Washin!{ton, who directed one of his ord· 
nance officers to choose a suitable spot, 2 
well up the Connecticut Valley, for the 
erection of a national armory. Hence the 
spot on which the weapons used i n  the 
Spanish war were made is the same which rang with 
the sounds of warl ike activity in the civil war of 1861, 
in the war of 1812, and in the h eroic struggle of the 
Revolution. 

About the year 1776 an arsenal for cleaning and re­
pairing arms, and a powder magazi ne, were establisted 
in Springfield, the former in a bu ilding on what is 
now Market Street. The manufacture of arrlls was re-

2 
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men for courtesies extended during a recent visit to the 
arsenal. 

The present article deals with the Water Shops, w here 
finished gun barrels and complete forgings for the 
otltel' parts of a rifle are turned out at the rate of four 
hundred sets a day. The raw material for the barrels 
goes to the works in the shape of round steel bars 
1 '15 inches in diameter (see Fig. 1). The specifications 

5. -Rifting Cutter Head in Barrel. 

A B 

6. -Finish Reaming Bore of Barrel. 

call for a si mple carbon steel with an elastic li ll1 i t  of 
from 70,000 to 75,000 pounds ; an ulti ll1ate tenacity of 
from 100,000 t.o 120,000 pounds ; an elongation of from 
15 to 20 per cent ; and a contraction of from 35 to 45 
per cent. T he analysis of the steel must show about 
0 '50 of carbon; 0 '80 to 1 '00 of nianganese, 0 '10 to 0 ' 18 
of silicon, not above 0 '08 of sulph ur or 0 '06 of phospho­
rus, and no nickel. The Ordnance Department re-

tested to a pressure of 70,000 pounds to the square inch 
in the cartridge chamber, and ten or more barrels made 
from each new lot of steel delivered are subjected to a 
special test of 10U,000 pounds to the square inch. It is 
very rarely t hat a barrel fails to stand the higher pres· 
sure, which, by the way, is over two and one-half times 
as great as the service pressure of 38,000 pounds. It is  
proposed aftel' July first next to raise the service pre� 

sure to 44, 000 pounds, with a resultant veloci t y  
o f  2, 200 in place o f  2,000 feet per second. 

' 

The blanks, which consist of pieces of round 

� steel 1 '15 inches diameter by 18 inches long. are 
B heated to a cherry red and rolled down to size 

and length in special tapered rolls known as 
t h e  barrel rolls. The grooves are cut with a 

�\ ���� taper as shown i n  Fig. 1, the rolls being geared 
together to i nsure their keeping in proper reI�­

tive position. After the p iece has been 
passed through seven times, the ends are 
sawn off, and it .  is straighteped under , a  
hammer and placed i n  a box o f  charcoal 
to anneal it. 

The barrel is now " black straightened " 
preparatory to machi ning. There are 
seven straighteni ngs of the barrel alto­
gether, and in every case it is done by 
skilled workmen by the time-honored 
meth')d of a hammer and an anvil. After 
straightening, it is centered, put in the 

lathe, and " spotted, " that is to say, a rough cut is 
taken at the butt, preparatory to placing it in the gun 
barrel dri l l ing luachi lle. This very ingenious machine, 
w hich is made by the Pratt & Whitney Company, is 
!lhown in detail in Fig. 7. The small end of the barrel 
is clamped to the head spind le and the butt is carried 
and rotates with i n  the barrel support bushings, as 
shown. 'l'hese bushings are held in a steady-rest, 

7. -Drilling Bore of Barrel-Shows Exit of Oil and Chips into Oil Tank. a.-RUling Machine. 

gularly begun in 1794 in rented buildi ngs, and d uring 
the next ten years thl'ee water power sites on Mill River 
were purchased, upon which shops were erected, the 
princi pal one of which is now the Water Shops (Fig, 3), 
in which about 540 men are at pl'esent employed. The 
other two Water Shops were abandoned years ago. 

In 1801 the government purchased a tract of land on 
the risi n g  ground above the city, which was subse' 
quently enlarged by subsequent 
purchases. Here the e x t  e n s  i v e  
bui ldings known as the Hill Shops 
have been erected at different t illles. 
Dul'ing the Mexican and civil  wars 
the shops were enlarged and addi­
tional stories added. In 1889 and 
1890 new shops were built on th e 
hill by the present Chief of Ord­
nance, Gen. Buffington, then in 
command of the armory. 

The water shops are occupied ex­
clusively in the llIan ufactUl'e of the 
gun barrels and in pl'eparing the 
rough forgings of al l kinds that go 
to make up a complete rifle. The 
Hi l l  Shops are devoted to the ma­
chining and completion of the r.e­
ceiver and the breech mecha.nism, 
the manufacture of the stocks and 
the assembling and testing of the 
rifles, the newer buildings being 
given u p  entirely to this  work, 
while the older buildings on the 
h i ll, which did such good duty dur­
ing the civil war, are now used as 
arsenals, museums, barracks, and 
offices. The commanding officer of 
the armory is Lieut. -Col. Isaac Ar­
nold, Jr. ; Major D. M. Taylor has 
charge of the Watllr Shops ; the Hill 
Shops are in charge of Lieut. T. C. 
Dickson, and Lieut. O. 0. Har-
ney is paymaster and storekeeper. 
Our thanks are due to these gentle-

serves the privilege of !lending an inspector to witness 
each operation in manufacturing the steel, and seven 
specifications are laid down governi n g  such points as 
the quantity of iron used, the recarburization after the 
blow, pouring the metal into the mou lds, and the cut­
ting and roIling of the blooms. The results of this 
great care in  preparing the steel are shown in  the small 
number of barrels that fail on test. Every barrel is 

Rough Turning the Stook. 

MANUFACTURE OF KRAG·10RGENSEN RIFLES. 

w hich also carries two sets of bushings which act as 
guides to the drill. Another function of the steady­
rest is to serve as a tank to catch the oil and chips, 
The drill, which has to pass through 30� inches of bar· 
reI, is provided with a -Irinch oil-hole which extends 
through its whole length, and feeds oil directly at the 
point of the drill. This hole, which takes the place of 
th e  old channel cut along the side of the drill, is an im-

provement introduced by Major 
Taylor. The oil is forced through 
the drill by means of a small rotary 
pump, which forms part of the ma-

l 
chine. Although the barrel rotates 
at a speed of 1, 200 revolutions per 
minute, the constant rush of ('old 

b.. 1 

oil to the head is sufficient to I\eep 
the d ri l l  and barrel perfectly cool, 
and it also serves to carry away the 
chips w hich issue in a constant 
stream from the rear bushing. The 
bal'rel is dril led to a diameter of 
0 '295 inch and it takes 75 minutes 
to complete the operation. 

The barrels are now taken to the 
straightening room (Fig. 4), where 
the operator holds them up toward 
a white surface with a horizontal 
black line u pon it  and looks through 
the bore. If the bend is downward, 
the curved reflections of the black 
line on the surface of the bore wil l 
be convergent ; if upward, they wi l l 
diverges(see small diagrams to the 
right of the illustration). A few taps 
of the hammer q uickly straighten 
the barrel u ntil the reflected lines 
are perfectly true. 

The bore is then given its first 
l'eall1ing with a square reamer of the 
form shown in  Fig. 6, which enlarges 
the diameter to 0 '298 inch. The 
barrel is next rough· turned ; then 
straightened again and given a sec-
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oml turning-, after which it is filed down to gage. The 
next operation is to cut one inch of square thread on the 
butt of the barrel to enable it to be screwed into the re­
ceh·er. After another straightening (the fourth), the 
barrels are chambered to a u n i form diameter of i7f 
inch, ready for the proof cartridge, and taken to the 
proving house, where they are tested to a chaIll ber 
pressure of 70,000 pounds to the square inch. They 
are then brought back to the shops. straightened for 
t l te  fifth time, and given a finish reaIll ing to a diame­
ter of 0'300 inch. The reamel' (Fig. 6) is square in sec­
tion l ike the tool used in the first reaming, but it is 
sl llaller in  diameter than the finished bar. To bring 
t l te  cutting edge in  contact with the bore the reamer is 
packed with strips of paper, 11, and a slip of pine, A 
(see illustration). The barrels are straightened an d 
then placed in the polishing machine, where thf\y are 
revol ved and drawn up and down bet ween oak blocks 
smeared with oil and emery. The bal'l'els are first run 
for fifteen minutes with a combined rotary and recipro-­
cating motion, and then the finish ing polish is imparted 
by running them for three minutes with a simple recip­
rocating movement i n  the direction of the grain. 
After polishing, the barre ls are given a seventh anc 
final straightening ; for there is a possibility that the 

friction of polishing may have heated and slightly 
warped them. 

Next in order follows the important work of rifling. 
The rifling consists of fou r  spiral grooves, which are 
cut diametrical ly 0pposite each other down the bore. 
The pitch of the rifling is one turn in 10 inches. Each 
groove is .4-1000 of an inch in depth,  the rifling dia­
meter beinl-t 0 '308 inch. There are twenty-eight rifling 
machines at work. Eighteen of them are machines of 
an old type that have been in the shops for about 
forty years, and were actively engaged in rifling guns 
for the Federal army when the arsenal was turn ing out 
muzzle-load ing rifles at the rate of one thousand a day. 
T h e  other ten machines are of the new Prat.t & Whit­
ney type, shown in the accompanying ilIust.ration, 
Fig. 8. The butt of the barrel is screwed into the 
fixed head, A ,  of the machine, and the rifling rod is 
clamped to the traveling head, B. The latter is given 
a reciprocating rotary motion by means of a guide, C, 
which is clamped diagonally above the head at the 
angle corresponding to the desired pitch of the rifling. 
A groove in the gll ide, C, is in engagement with a 
transverse slide, D, which, by means of a rack on its 
under side and a pinion on the spindle, serves to give 

J t itn tifit !tutrican. 
the desired rotary movement to the rifling rod. The 
latter is hollow and has two holes slotted through its 
shell to allow the cutters, C C. !<'ig. 5, to project through 
and bear against the bore of the gun. The cutters 
are forced outward by means of a tapered rod, A, the 
outer end of which strikes against a stop, B, Fig. 5, 
while the inner tapered end bears against the cutters. 
The rod is driven a little further in at the end of 
each cut, the stop being automatically advanced the 
required amount until  the rifling is complete. 

Then follows the operation known as finish cham­
bering, which consists in reaming out the cartridge 
chamber at the butt. This is done by means of a 
reamer of the exact size and shape as the cartridge, 
and, as it is necessary that the cartridge should enter 
freely and yet fit snugly, this work has to be done with 
great care and checked by gages corresponding to the 
three diameters of the cartridge. 

The barrels are finally taken to the tempering fur­
nace, shown in Fig, 2, w here about 6 inches of the 
butt is heated to a proper degree, and then cooled from 
the inside by having a stream of cold oil run through 
it. The furnace is gas fired, and great care has to be 
taken that the barrel is not heated too far up, and that 
it is not warped by being overheated. The object of 

THE CALlFOMlAN SEA LIOlll'. 

the tempering is to give special hardness and resisting 
qualities to that part of the barrel which takes the 
force of the explosion and whose th readed end has to 
�upport the ful l force of the recoil. The barrel is then 
.. bl'owned " in the hill shops-an operation which will 
be desl;jribed in the second article. 

Before closing the description of the Water Shops, 
mention must be made of the forging room,  in which 
are made all the forgings which enter into the com­
plete rifle, including the bayonets. The solid forgin� 
for the receiver are first roughed up in 800-pound drop 
hammers, then the approximate shape is given under 
a 1,400-pound drop, next it is trimmed in a press, and, 
finally, it is finished u nder a 1,200-pound dr<;>p, ready 
for the elaborate machining which it undergoe!dn the 
hill shops. TrigKer guards, triggers, sears, and other 
smaller work are either roughed under drop hammers, 
pressed and trimmed, and finished with a si ngle blow 
of the drop hammer, or they are roughed out under 
trip hammers and finished with a single blow of the 
drop hammer. Bayonets are drop-forged out of flat 
cast steel 0 '36 X 0'88 of an inch in section, and are then 
milled, ground, and polished. We are informed by 
Major Taylor that in addition to its regular work on 
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barrels and fittings for 400 rifles per day, this depart­
ment brazed during the late war over 7,000 bayonet 
scabbards for 0 '30 and 0 '45 rifles, besides executing 
a large amount of special work on swords and sabers. 

. '  . . .  
THE CALIFORNIAN SEA LION. 

The Californian sea lion (Zalophus Californicus) is not 
restricted to the State from which it derives its name, 
as it is found on both sides of the North Pacific. This 
is a smaller species than the northern sea lion, and is 
readily distinguished from it by the convex crown of 
the head and the sudden descent of the profile at the 
eye. The side view at the head somewhat recalls that 
of the dog-faced baboons. The bristles on the side of 
the muzzle are very small. 

The skul l  is remarkable for its narrowness and elon­
gation, and also by the great development of the bony 
crests on the brain case. The color of this species of 
the sea lion is a dark chestn ut brown, becoming black­
est brown on the under parts and limbs. The adult 
male measures from 7 to 8 feet in length from the muz­
zle to the end of the outstretched flippers. The adult 
female is somewhat smaller, having not one-half t he 
bulk of the male. 

The island", on the Pacific coast are inhubi te, l  i l l  

many cases by the Californian sea lion. Captain Scam­
l IIon, writing of his experiences with t.hese animals on 
San ta Barbara during the sealing season of 1852, states 
that soon after the arrival of the party, about the end 
of May, the colonies of Californian sea lions began to 
augment and la rge n u mbers of huge males made their 
appearance, belching forth sharp, ugly howls and lea p­
ing out of the water or darting through it with surpris­
ing velocity, frequently diving outside the roller�, t h e  
next moment emerging from the crest of t h e  foal l l ­
ing breakers and wading up the beach with head erect, 
or climbing some kelp-fringed rock, to doze i ll the 
scorching sunlight ; whi le others would lie sleeping or 
playing among the heds of seaweed, with their heads 
and outstretched l imbs above the surface. But a few 
days elapsed before a general contention with the 
ad ult males began for the mastery of the different 
rookeries and the victims of the bloody encounter were 
to be seen on al l sidf\s with torn lips or m u tilated limbs 
and gashed sides, whi le  now and then an unfortunate 
creature minus an eye would be met with. As the 
time for " hauling up " d rew near, the island became 
one mass ot 'animation. Every beach, rock, and cliff was 
the resting place of a sea l ion, while a countless herd of 
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old males capped the �ummit, and the united clamorings 
of the vast assem blage could be heard miles out at sea. 

Ocular Powers o f  Katllrg and Bushmen. 

It has frequently been asserted that the eyesight of 
Indians, Kaffirs, and " native " tribes generally is supe­
rior to that of Europealls, and Dr. Beheim, who has 
been on a visit to Johannesburg. has during the last 
few months busied himself investigating the optical 
condition of the natives. He has examined the sight 
of altogether 1,853 colored persons-Kaffirs, Basutos, 
Hottentots, and a few Zulus and Bushmen. The na­
tive locations and the native schools furnished most of 
the material. Out of 1,843 natives examined, 100 were 
females and 846 males, all of whom WeI'e, or seemed to 
be, under the age of t hirty. The result, as given in 
The African Review, was the following : 

colors ; but not a single case of color-blindness, or 
hesitation in naming even shades of color, could be 
detected. At the close of the season, which lasts about three 

months on the Californian coast, a large majority of 
the great herds, both male and female, return to the 
sea and roam in all directions in q uest of food, as but 
few could find sustenance about the waters contiguous 
to the islands. They live on fish, mollusks, sea fowls, 
and they always swal low a few pebbles or smooth 
stonE's, SOIlle of which are a pound in weight. The 
q uantity of fish consumed is enormous. Some years 
ago it was estimated that the total number of sea lions 
in the neighborhood of San Francisco was upward of 
25,000, each of which consumed from ten to forty 
pounds of fish per day. 

• • • I • 
The Current Supplement. 

l'he current S U PPLEMENT, No. 1217. is particularly 
interesting, and owing to the extraordinary interest 
concerning experiments with liquid air at the present 
moment, we republish an interesting article upon it. 
•• The Logical Arrangement of the Motive Power of 
Warships," by Rear-Admiral George W. Melville, is a n  
important a n d  authoritative article o n  the subject. 
• •  Life Among the Crusaders," a lecture by Prof. Dana 
C. Munro (Professor of Medireval History, University 
of Pennsylvania), is of the greatest interest and im­
portance and is a genuine contri bution to literature. 
This is the first of a series to be entitled the " Uni­
versity of Pennsylvania Lecture Course. " We believe 
that this series will be of great importance, as the lec­
tures are by scientists, historians, etc. , of great repu­
tation. There is also an i nteresting article on " Wire­
less Telegraphy," showing the telegraph lllast and the 
actual instruments which are used. " How a Pope is 
Elected " is an exceedingly interesting article, describ­
ing in considerable detail the imposing cereulOnies con­
nected with the election of a pontiff, with fac-similes of  
the ballots used by the College of  Cardinals in conclav.e. 

In capturing gulls the sea lion displays no little skill 
and cunning. When in pursuit  of a gull, it dives 
deeply under water and swims some distance from 
where it'disappeared, then, rising cautiously, it exposes 
the tip of its nose along the surface, at the same time 
giving it a rotary motion. The unwary bird on the 
wing, seeing the object near by, alights to catch it. 
while the sea lion at the same moment settles beneath 
the waves, and at one bound with extended jaws seizes 
its screaming prey and instantly devours it. 

1 had power of sight almost 20-60 
3 about 20 -50 

35 20-40 
218 20-30 

1,508 20-20 
50 20-15 
28 20-10 
9 20- 5 

In other words : Out of a total of 1,853 natives, 1, 509 
possessed a vision equal to the normal vision of 
E uropeans, 257 had a stronger, and 87 a weaker sight 
than the average Caucasian. The California sea l ion is the species usually seen in 

captivity in Europe and America. They appear to 
thrive better than any other form of seal in that state. 
In captivity these sea lions display great affection for 
one another, and when one of a pa ir dies the other fre­
quently pines away and dies. according to observations 
made of captive specimens i n  Chicago. Our engraving 
is made from a photograph taken at Central Park, 
New York. 

The phenomenally powerful sight of 20-60 (which 
means that objects were noticed at a distance of 60 feet 
which an emmetropic white person could notice at 
20 feet only) belongs to a Kaffir girl fourteen years old. 
The above-mentioned decrease of sight was due to 
myopia, principally acquired at school, thus proving 
that the same causes which produce short sight in 
children of the white race will react similarly in child­
ren of the dark race. Dr. Beheim found it most diffi­
cult  to ascertain in every case the very exact power of 
vision , on account of hesitating statements ; but the 
correct average Ineasure has been given. The result 
was somewhat disappointing, in so far as the su peri­
ority of native eyesight over European is by no means 
so general as it  is often supposed to be. With a few 
exceptions, all natives tested in regard to their power 
of vision were also tested in regard to the perception of 
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RECENTLY PATENTED INVENTIONS. 
Agricultural ImplelDents. 

LA WN-MOWER.--MARTIN C. SATHER aud CHARLES 
W. BIBB, Minneapolis. Minn. This invention is au im­
provemeut in that c1aBS of lawn·mowers having recipro­
cating cutter devices, and comprehends a novel construc­
tion of cutter-operating means whereby the cutter will 
be caused to operate uniformly on irregular as well as 
even ground. The knife-bar is held steadily in proper 
position, irrespective of the character of the ground over 
which it passes. 'rhe counecting means for transmitting 
the reciprocal actiou to the movable eutter·bar from the 
rotary drive-shaft are rendered stable and simple and of 
such nature as to effect a positive and uniform action of 
the cutter. 

Bicycle-Appliances. 

ADJUSTABLE HANDLE-BAR FOIt BICYCLES. 
JESSE ALEXANDER, Manhattan, New York city. On 
the handle-bar a collar is fitted, having in its periphery 
teeth which mesh with a tooth on a plug sliding and 
rotating iu the hollow steeriug.rod. A .pring preBSes 
the plug toward the collar, and a lockiug-bar engages iu 
a transverse slot of the plug, and with opposite slots in 
the steering-rod aud post, to permit an adjustment of 
the plug. By meaus of this handle-bar attachment, the 
rider is enabled readily to adjust the handle-bar to any 
desired position while on the wheel. 

E ngineering-Improvements. 

REVERSING-GEAR FOR ENGINES. - DANIEL 
WAITS, Rouseville, Peun. 'l'he purpose of the inven­
tion is to provide au improved reversing-gear, especially 
designed for use ou gas-engines, aud arranged to permit 
the reversal of the enl!ine without undue jar t<l the work­
iug parts. The reversin g-gear is provided wi!h a cylinder 
haviug valved exhausts, each oper3ted from the maiu 
driving-shaft, and with a yielding connection for the 
stem of the exhaust-valve to permit the exhaust-valves 
to be l,hrOWlt to a closed position wheu tbe reversing 
mechanism is operated. By reason of this peculiar con­
struction, use is made of a compressed lluid to establish 
an eqnilibrium in thecyliuder to stop the momentum of 
the piston as soon as pOBSible, aud to start the pis­
ton on the reversing-stroke in a short time without un­
due shock. 

Meehanlcal Devices. 

COTTON l'RESS. -EDlIlUND M. IVENS. 119 McCal­
lister Street, Chattanooga, Tenn. The cotton-baling 
mechanism devised by this inventor compresses cotton 
by the roller-process. The inveutiou provides a bat 
forming and laying meaus held to reciprocate over the 
press-box or bat-Teceiviug chamber whereby the cotton is 
the more eveuly distributed, aud means so conuected with 
the maiu framiug of the machine as to prevent the folds 
or laps of the bat or .heet from expanding during the 
foldinl! or box-filling operation, whereby great weight 
and density are obtained in a bale of small size. In con­
nection with the lapping devices and the press-box, a 
plunger is used whicb recedes as the preBSure of the 
folded sheet reaches a predetermined point, 80 as to main­
tain a uuiform pressure on the folds. 

AUTOMATIC PACKAGE-FILLER. - WILLIAlIl A. 
OVERBECK. Omaha, Neb. The present invention pro­
videa improvemeuts in devices for automatically lllling 
packages with sirup, oils, meal, or the like. In order 
that the friction of the parts maY'be reduced to a mini­
mum and that greater accuracy may be obtained, the 
Inventor employs an electromagnet and a battery for 

releasing the valve.elosiul! mechauism, the magnet being 
operated by a contact caused by the upward swing of the 
scale. beam. The circuit through the operating magnet 
is broken as soon as the valve-closing mechauism 
has beeu released, thus using the battery as little as 
pos.ible and preserving its strength. 

lind ready entrance iuto the machiue ; and the supports 
for the brusJies are coustructed so that they may be se­
curely and readily applied to the carrying-wheel. 

cylinder In which a cleaning-piece and a dryln!(-piece 
are inserted. The b<.>dy of the cleauer being IIl1ed with 
water, the cleaning-piece will be moistened ; and the 
device is ready for use. 

Hallway-Cont rivances. CIGAR-BOX.-WILLIAlIl TRIBBLE, Alton, Ill . It is 
the object of this inventiou to provide a cigar-box so ar­COUPLING FOR AIR-PIPES OF RAILWAY- ranged that the cigars may be successively drawn out by . HYDRAULIC-POWER MACHINE. - ABRAHAlIl L. CARS. -l\[ILLARD F. SINCLAIR, Humboldt, Tenn. In mechamcal means-such, for iustance, as iu tbe coin­RINEARSON, Horse Shoe Beud, Idaho. 'rhe machine is the coupling a hollow.eoupliug-head is included, iu which coutrolled vendiug.machine alrell.dy patented by the in­adapted to take power from the curreut of a stream aud a spring·controlled valve is located, lI.dapted normally to ventor and de.cribed in the"" columns. The draVl'ir.g-10 apply that power for various purposes at a point in- cut off the communicatiou between the front aud rear device is passed back and forth between the layers of shore or over the stream, If necessary. Iu the construe- of the head. A pistou is connected with the valve, which cigars, with tbe flist end extended over the top layer. tion of this machine a 'statiouary frame i. included, upou . to t d t th h th f t f th oupliug pIS n ex ell s ou roug e ron 0 e c - Th� free end pa.ses uuder the lower layer and is de-which there freely moves another frame. A curreut- head. A guide is counected with the valve ; and n key si�ed to proJ' ect through an opening at the bottom of wheel is journaled in the movable frame and drives a I kB th 'd Sh u1d trW b k th aI • the ,,-oc e gm e. 0 a n rea , e v ve cn the box. By pullin!! ou the drawing. device, the ciaars power'shaft supported by lift-bars. An adjusting· shaft I' f th I t f th 11 t ti 'J! tomati � " 

is conuected with the lift-bars. whereby the current- :�� ��!�, w�le"':h��a�ve
'
i= t� f:::.:;.:a� o:U

the de= are discharged oue at a ti:ne through the opening. 
wheel and power·shaft are simultaneouslv and equally tached train.sectiou will remain opeu, permitting the ?IRCULAR S�lINGLE-SAW.-:-SIEVE T. JOHNS?N. 
raised and lowered as required by the height of the water escape of air, aud thereby applyiug the brakes. The de- Tn�ldad, Cal .  rhe saw com�nses a central sectlOu 
or by the drift. tached cars will thus be stopped after traveliug but a I 

havmg a boss and a lIange prOJected outwardly beyoud 
PORTABLE BA LING DEVICE. _ CHARLES HE' short distauce the boss. a rim· section haviug teeth at its outer periphery • 

and trausverse, semicyliudrical recesses in its inner BARD, Pequamiug, Mich. The device provided by this METHOD OF AND DEVICE FOR CONNECTI�G periphery. aud screw" exteuding through the boBS and iuventor is d�sigued particularly for use in baling hem - RAILWAY-RA ILS.-CHARLES K. FREER, Port Chu· in the recesses of the rim-section. Wheu iUs deSIred to lock or other bark iu the woods. The portable device ton. Ohio. The abutting railway-rails are provided remove a worn .out or broken rim-sectiou, it is necessary comprises a frame or base which is adapted to be used with diagonally - located aud oppositely - Iuclined re- to remove ouly the screVl'S, and then to lift the rim .  as a drag o r  sled, aud which has grooves o r  sockets ex- cesses a t  their end portion_, the rece.ses in the section from the boss After a J:ew rim. section hus teuding along the ceuter. A vertical compressing-frame euds of the rails being so placed that, when the be�u substituted for the old, the screws are replaced. fits iu the grooves or sockets upou the base; and upon rails are brought together, the outer ends of the 
the upper part of this vertical frame compressing means recesses will reghlter. A plug is loc1Ited within the ELECTRO'rYPE. - WILLIAlIl T. BARNUM, New 
are posited. Iusertible iu the frame are top aud bottom recesses aud conforms with their combined contours. Haven. Conn. The electrotype devised by this inventor 
retaiuiug bars, adapted to receive the material betweeu Rails thus joiued cannot sag ; nor can they be drawn is simple in construction, aud is desigued greatly to re-
them. the upper bars being engaged by the compressing apart uuleBS the connecting plug be separated. duce any straiu incident to its use iu the printing.preBS 
meaus. and largely to dimiuish the weight of the skeleton baso. 

MANURE· DISTRIBUTER. _ JOHN M. KRAlIlER, The printing·block has lIangee constituting the body of 
FRED HECKlIlAN, aud HENRY SYNCK, JR., of Maria MIHcellaneous Inventions. the block and having a set of regh.tcriug apertures iu 
Stein, Ohio. This machine is so coustructed that the MARKING-STAMP.-THEODORE H. SORLIEN. Gran- which strengtheniug-rods are fitted serving rigidly to 
load of manure will be automatically fed to a distributing- ite Falls. Minn. This hand-stamp is designed for re- support the lIaugcs. oue against the oiher. 
beater. A retarding-heater is employed in connectiou tail merchants and is arranged to mark simultaneously PHOTOGRAPHIC MAGAZINE-CAMERA.- ALFRED 
with the distributing. beater, aud serves to hold back any the cost and selling price of goods. The device consists LECHI, Mauhattan, New York city. The camera con­
lumps of material uutil they have been shredded for dis. of a stamp iu which two magaziues are provided, oue car- taius a pile of double plate-holders which trayel in 
tribution. A di3tributing-fork is provided which is rying types representing! the cost-mark, and the other grooves in the casing. A slide is movable in the casing, 
automatically operated in coujunction with the dist,ribu- carryiug letters or figures representing the selling-price. and has spring-hooks for moving the lowermost plate­
tiug-beater, and which is 80 arranged that the mauure The mllWlZlnes are adjll8table to permit a number of holder from uuder the pile on the forward movemeut of 
may be distributed beyond the sides of the receptacle iu these types to be slid ont and assembled iu a printing- the slide. The slide is also provided with bars for pll.8h­
which it is carried and beyond the ends of the distribut- form, aud there temporarily locked until the form re- ing the removed plate·holder into positiou for exposure 
iug-beater. quires to be changed. on the return motion of the slide. By means of a .pring 

SAW.SETTING MACHINE.-PrERRE SICOTTE. as- AUTOMATIC STOOL.-CHARLES H. GRED and Eu- operated mechauism coutrolled from the outside of the 
slguor to the Helmers Manufacturing Company, Leaven. GENE B. HEm. Canal Dover, Ohio. The Inveution is an casing, the movements of the slide cau be controlled. 
worth, Kan. It Is the purpose of the present iuvention Improvement in automatic stools of that class, wbereiu INCANDESCENT MANTLE. - JOSEPH LEDERER, 
to provide a machine desigued to set the teeth of circu- the arm bearing the stool at Its upper end. is pivoted at Manhattau, New York city. This invention provides a 
lar and hand saws, without requiring the services of a its lower end in a suitable base secured to the 1I00r. mautle which need not be burnt at the factory, nor 
skilled mechanic. Pivoted at one end of the frame of The iuvention provides mechanism whereby the adjust- impregnated wheu burnt in collodiou in order to pre· 
the machine is a saw· carrier guide carrying a swinging! able stop for Iimitiug the movement of the stool-arm is vent the breaking of the delicate residue which com­
nut. On the guide a saw-carrier slides. Au II.djustiug. arrauged out of the way of the mop or broom used for poses the mautle. After the mantle has been impreg­
screw engages with the nut to shift it and the carrier. cleaning the 1I00r ; and the spring for actuating the arm nated with the salts usually employed. it Is stiffened 
When the nut is swung out of engagement with the is so incased and protected that it caunot be put uuder with a solution of collodion and camphor. and then 
screw, the saw-carrier can be .hifted longitudiually on tension by the foot of a person on the stool. [ fOlded to form creases. The mantle. iu u.e, is hung 
its guide until the saw is about in proper position rela- MINER'S LAMP.-JOHN D. WILLIAlIlS, Sberodsville, from the usual burner-hook. Theu by igniting the 
tively to it� anvil. The nut is then made to re-engage Ohio. The bowl of this miner's lamp has an open end r mantle. the fabric,. as well as the SdUtiOn

. 

of �ollodiou 
the screw. The screw. is next turned so as to shift the tube which is pendent from a collared aperture, and and camphor, will be burnt away ; and after thp 
nut and the saw· carrier to adjust the saw minutely and made Imperforate. The cover is made iudependent of burner is lighted. the residue will. form the usual 
bring the teeth in proper r;elation to the bevels of the aud detachable from tbe lamp-bowl upou which it fits. mantle. 
anvil. A pendent· wick-tube Is mounted withiu the bowl-tube NI£CKTIE-FASTENER. - WILLIAlIl M. S. MILLER, 

MACHINE FOR CLEANING FRffiT.-BENJAlIlIN and contains a wick which takes up the gasoline or otber Sewickley. Pa. The fastener is formed of a single piece 
B. and JAlIlES H. WRIGHT, Riverside, Cal. This inven- hydrocarbon used. The arrangemeut of parts is such as of wire. beut to form loops which engage the collar and 
lion is au Improvement upon a machine devised by the to render the lamp safe from exploeion. to adapt It to be the collar-button. The device, when In po.itlon. Is iu­
same inventors. The improved device provides a me- safely IIl1ed when lighted, and to Increase its strength capable of lateral dislocation, a disadvantage common to 
c11anism for connectinl! aud diaconnectiug the brush- and durability. many necktie-fasteners. 
supports, thereby ell,abling au operator quickly and SLATE-CLEANER.-JOHN H. WELLBORN, Agricul- NOTE.-Copies of auy of these patents mil be furn-
accurately to substitute perfect brushes for old oues, tural College. Miss. The present invention provides a ished by Muuu & Co. for ten cents each. Please send 
while the machine iA in operatiou. The hackt! of 1 Bimple slate-cleaner. the water-reservoir Of

. 
which is the name of the patentee, title of the Invention, and date 

the brushes, moreover, are 80 made that the fruit will made of a single blank, bent lind rolled to form a I of this paper. I 
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THE PURIFICATION OF SEWAGE. A 
Brief Account of the Scielltific Prin­
ciples of Sewage Purification and 
their Prac�ical Application. By Sid­
ney Barw1se, M . D_ New York : D. 
Van Nostrand Company_ 1899. Pp. 
i-xii. ,  150. Price $2. 

The present volume Is a small book npon a large sub­
ject. but tbere is no objection to tbis when a book Is of 

C '>soline Brazing Forge, Turner Brass Works. Cbicago. " high technical quahty like the volume before us. Tbe 
cbemistry of sewage, the varieties of sewage, and the 

Y ankee Notions. Waterbury Button Co . •  W aterb'y, Ct, changes it undergoes, as well as river pollution, rain 

\farine Iron Works. Chicu-o. Catalogue free. 
i -. � . "  Metal Polish. Indianapolis. Samples free. 

Handle &0 Spoke Mchy. Ober Lathe Co.,Chagrin �'aJ \s,O. treatment, precipitation, filtration, are all adequatcly 
treated in addition to the new departure, . .  bacterio-6-in. Refiect'g Telescope, At. cheap. Tydeman, Cam- lysis." 
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of H. W. Knight & Son, Seneca Falls. N. Y. Drawer 1115. 
The celebrated " Hornsby-Akroyd " Patent Safety Oil 

Engine is built by the De La V ergne Refrigerating Ma­
chine Company. Fo! t of East 1&�th Street, New York. 

'rhe best book for electrICians and beginners in elec­
tricity is . .  Experimental Science," by Geo. M. Hopkins. 
By mail, $4:. M unn & Co . .  pubhshers, 361 Broadway. N. Y. 

nr Send for new a.nd complete catalogue of Scientific 
and other Books for sale by Munn & Co., 361 Broadway, 
New York. }4ree on appJication. 
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information aud not for publication. 
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!!ive nate of paper and I'"ge or number of question. 

1 nq II  i l'ie .. not answeren ill reasonable time should 
(Ie repeaten : correspondent. will bear in mind that 
"Oll1e answen. require not a little research, and. 
th' l I Igh we enneavor to reply to all either by lettei 
or in this department. each must take his turn, 

ELECTRICITY IN TOWN AND COUNTRY 
HOUSES. By Percy E. Scrutton. 
Second Edition. Westminster, Lon­
don : Archibald Constable & Com­
pany. 1898. Pp. 148. Price $1. 

This little book will donbtless prove valuable to those 
who wish to get some general information about the 
subject, and who do not care to go very deeply into it. The 
book does not call for special mention. 
THE DAWN OF REASO N ;  OR, MENTAL 

TRAITS IN THE LOWER ANIMALS. 
By James Weir, J r. ,  M.D. New 
York : The Macmillan Com pany.  
London : Macmillan & CompalJ �', 
Li mited. 1899. Pp. 234. Price $1 .25. 

Dr. Weir is already known to the readers of the 
SCIENTrFIC AMERICAN by reason 01 bis nnmerous 
articles of high scientific value. In .. The Dawn 
of Reason" be deals with such subjects as .. The 
Senses in the Lower Animals," H Conscious Determina­
tion, " H Memory," . . The Emotions," H ...di1stheticism,' ·  
� .  Parental Affection," h Reason," and others. It is 
a rather difficnlt book to classify, but it is a very read­
able one, and Is worthy of attention by all who are in· 
terested in any way in natural history or psychology, 
and shows that the allthor Is an original thinker. 
STEAM BOILER PRACTICE. In its Rela-

or tbe most usable, and it certainly appears to be the 
most flexible. The present edition contains nearly 25,000 
sentence6, including names for products, rates, numbers, 
quantities, and a large number of special words which 
may be used by the owner of the volume for special pur­
poses. The selection and arrangement is most admi­
rable. 
METEOROLOGICAL OBSERVATIONS. Made 

at the Adelaide Observatory and 
Other Places in South Australia and 
the Northern Territory during the 
Year 1895. Under the Direction of 
Charles Todd. Published by authority 
of the Government of South Australia, 
Adelaide : Printed by C. E. Bristow, 
Government Printer, North Terrace. 
1898. Pp. 75. 

THE HISTORY OF MANKIND. By Prof. 
Friedrich Ratzel. Translated from 
the Second German Edition by A, J. 
Butler. With Introd uction by E. B. 
Tylor. With colored plates, maps, 
and illustrations. Vol. III.  J,ondon : 
Macmillan & Company, Limi ted. 
New York : The Macmillan Compal l Y. 
H!98. Pp. 599. Price $4. 

Prof. Ratzel is known to be one of the greatest ethnol­
ogists in the world, and his book shows a wonderful 
advance over its predecessors, such as Pritchard, Smith, 
Wood, etc. The present volume (III.) deals witb the 
negro races In the Interior of Africa and the west of  
A frica. Then the cultured races of the Old World are 
taken up, including the races of Africa and Asia, and 
IInally the Europeans, The pnblishers have brought ont 
the volume in a most sumptuous form. It is profusely il­
lustrated, and there are eleven colored plates and several 
maps. Tbe quality of the illustrations deserves particular 
mention, for too often in books of this kind the question 
of illustration is disregarded, owing to the great expense, 
and it is satisfactory to see the lire work of a great au­
thority properly clotbed. The book can be most warmly 
commended to all who are in any way interested in ethnol­
ogy, and we regard it as one of tbe most remarkable con­
tributions which bave been made 'to the Rubject. We 
hope � give ;n illustrated review ;r this great book in 
our SUPPLEMENT at some future time, 

I"" y ,· r  .. wishmg to purchase any article not advertised 
in our columns will be furnished with addresses of 
houses manufacturing or carryine: the same. 

S l,eclal \V rltlen I n fo rllia t i o n  on matters 01 
personal rather thau general interest cannot be 
expected without remuneration. 

tion to Fuels and. their CombustiOlt 
and the Economic Results Obtained 
with Various Methoc s and Devices. 
By Walter B. Snow, S.B. First Edi·  A 
tion, First Thousand. New York : 

TREATISE ON PHOTOGRAPHIC OP­
TICS. By R. S. Cole, M.A. N�w York : 
D. Van Nostrand Company. 1899. 
12mo. Pp. 330. Price $2. 50. 

Scle ntillc A merican S I I  PI. l e lll e n '  .. referred 
to may be had at the office. !'nee 10 cent. each. 

Book .. referred to promptly supplied on receipt of 
price. 

11Ilneral .. sent /:or examinatIOn shonld be distinctl� 
marked or labeled. 

(7649) P. H. W. a�ks : 1 .  What causes 
the report when a cannon is fired ? A. The liberation 
of the powder gases at tbe muzzle of the gun . 2. Does 
the report obtain at the moment tbe projectiie leaves the 
muzzle of gnn? A. Yes. 3. Does the recoil take place 
before the ball is half way out of the gun ? A. Recoil 
commences at the instant when the projectile begin8 to 
move down the bore. 4. Does the force of the powder 
gas exert itself up to the moment the shot leaves the 
muzzle ? A. Yes. 5. Does the air in front of tbe pro­
jectile, when the gun is fired, oller much resistance to 
projectile when same is near the muzzle of gun ? A. 
'l'he air is expelled ' from the bore by the projectile and 
oilers resistance during the whole travel of the projectile 
through the bore. 

(7650) T. C. writes : In answer to query 
No. 7618, March 25, " Is it possible for a man to know 
the direction in which he is going If he were inclosed in 
a hox with nothing except a compass ?" I nnderstand 
H. J. D. to mean the box to move carrying the occupaut 
witb it. If the box were placed on a car, with the occu· 
pant not knowing to which end the locomotive was at­
tached, he could not tell in which direction he was mov' 
ing, even with the aid or. a  compass. The compass tells 
or �hows you the name of the direction you are moving. 
You must know the direction by observation . A. Qnery 
7618 was answered with the understanding tbat the cor­
respondent wished to know if a compass needle would 
indicate direction when inclosed in a box. This seemed 
to us to be the only reason for referring to the compas� 
at all .  Several other correspondents have written us, 
suggesting that the meaning of tbe question is, Can a 
man tell in what direction he is being carried, if he can­
not see? This question requires no compass. To this 
question we answer, we do not know any general answer. 
We think some men can. We are sure otbers cannot, 

(7651) J. B. A. writ�s: Pl�ase state fully 
throngh your interesting paper how scientific men deter­
mine the sun's distauce. When and where were the 
last measurements taken? Is 9 !,800,000 miles the aver­
age distance, or the dietance when the earth is nearest 
the sun ? Is the above distance correct ? A. One of the 
earlier methods for finding tbe solor parallax that were 
in any way reliable was tbat of Halley, by transits of 
Venus. From observations of the transits ot Venus iu 
1761 and 1769 Laplace and Delambre computed the 
parallax or angle of the earth's diameter as seen from 
the sun to be 8'6" to 8'8" , making by triangnlation a dis­
tance oi 95,000,000 and 92,890,000 miles. Hansen, by his 
researcbes upon the motion of the moon in 1854, corrected 
Enckes' computation made in 1824, making the sun's dis­
(:,:lce !ll,852,OOO miles. The latest discussion by New­
coon', from all the previous observations, including the 
velocity of llght as observed by Michelson. has estab­
Iis;,ed the solar parallax at 8'85", which has heen adopted 
and used in the computations for the Nantlcal A lmanacs. 
i ,  is based on Clarke's value of the earth's radius of 
3!I6 J'3 miles. making the sun's distance 9 l.372,000 miles. 
The Paris Astronomical Conference, in 1896, adopted 
8 8" as the value of the solar parallax, and after the year 
1900 this Is to be used by all nations for their nautical 
almanac computations. It makes the sun's mean dis· 
lance 92,897,000 miles. A description of the various 
methods that have been used tor determining the paral­
lax, which is a most interesting one, !living diagI1lms and 
formnlas that we cannot produce in Notes and Queries, 
is contained in a chapter in Young's " General Astrono­
my," wEcll WQ taa furnish mailed at $3. 

John Wiley & Sons. London : Chap­
man & Hall, Limited. 1899. Pp. 297. 
Price $3. 

There always seems to be room for a new book on steam 
boilers. Hardly a month goes by without one coming to 
the editor's table. The book before us treats of the sub­
ject in a somewhat dillerent manner to books which 
have preceded it. It deals particularly with the results 
obtsined, rather than with a detailed description of the 
methods and devices employed to secure the economical 
combllslioll of fuel in connection with a steam boiler. 
The appears to be ample room for II work which, while 
sirr.ple in its treatment, shall deal primarily with ellect 
rather than with causes, and which shall nndertake to 
indicate the possible gain or loss to result from a given 
arrangement and shall point toward the highest efficiency 
in steam boiler practice. The author has performed his 
tru!k in a very creditable manner. 
H ARDWARE STORE BUSINESS METHODS. 

Compiled and E d i ted by R. R. Wil­
liams, Hard ware Editor of The Iron 
Age. New York : David Williams 
Company. 1899. Pp. 200. Price $1. 

Busines� nowadays has been brought to such a fine 
point that the merchant has actnally to be taught meth­
ods of business, and no np.to-date merchant will hesitate 
about accepting methods which will tend to decrease his 
expenses or render his accounts more accurate. It would 
be gratifying if every kind 01 business shonld have a 
manual sucb as i. no w ollered to those in the hard ware 
trade. It is a book which can be coulldently commended. 
E NGINEERS' H ANDY BOOK. Containing 

Facts, Formulas, Tables, and Ques­
tions on Power, its Geueration, Trans­
mission, Measurements, etc. By 
Stephen Roper. Revised an d greatly 
enlarged by Ed win R. Keller and 
Clayton W. Pike. Phi ladelphia : 
David McKay. 1899, 16mo. Pp. 844. 
Profusely illustrated . Pocketbook 
style, full leather, gilt edges. Price 
$3. 50. 

The great value of Roper's well known pocketbook is 
evidenced by its being in its IIltoonth edition. We have 
yet to learn that any poor book has reached any· 
thing like this sale. It is IIlled with the most valuable 
information, giving exactly what the engineer, and, 
specially, the young engineer wi.hes to know. Math· 
ematics are avoided as far possible, and all of the 
problems in the book can be solved with the aid of 
arithmetic. The book is thorou�hly practical, and, 
for this reason, it appeals to all practical men. There 
are a large number of questions annexed which will 
prove of great value to young men who are anxious 
to obtain engineers' licenses. Tbe boiler, the steam 
engine, the steam engine indicator, gas and gasoline 
engines, materials, th _ ir properties alld strength, are all 
considered. There is a discnssion of experiments in 
electricity and an explanation of tbe dynamo, motor, 
batteries, switchboard, telephones, bells, annunciators, 
alarms, etc. The book is got out in very handsome 
form and can be carried in the pocket. It is a most ad. 
mirable book. 
THE A B C UNIVERSAL COMMERCIAL 

ELECTRIC TELEGRAPHIC CODE. Spe­
cial ly adapted for the use of Finan­
ciers, Merchants, Shipowners, Brok­
ers, Agents, etc. By W. Clauson­
Thue. New York : The American 
Code Publishing Company, 83 Nassau 
Street. 1899. 8vo. Pp. 480. Price 
$5. 

A telegraphic code Is absolutely indispensablelln com­
mercial transactions where the telegraph or cable is 
utilized, and there are a vast number of systems in use. 
The A B O  code has an enviable reputation for being one 

A new work on this subject has been needed fol' some 
time, and the author has admirahly a"quitted himself of 
a difficult task. The object of tbe treatise is to provide 
an account of the principles of optics in so far as they 
apply to photography. The error of making it too abo 
struse, which would place it out of the reach of all bnt 
professional mathematicians or physicists, has been 
avoided. To make the mathematics as intelligible as pos­
sible, most of the resnlts have been !lJll>!trated by worked 
numerical examples. 
LATEST SCIENCE. J. E. Harvey, Mos-

cow, Idaho. Price 10 cen ts. 
A new law in chemistry, clai:ning verification from 

action in double star systems. Curious conclusions from 
peculiar premises. 

TO INVENTORS. 

ol��r:�ra.�';,c
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;��tp���rc:�� 'b��:���t*��t�� !���g��;::s� 
In:�:J:� ������:t!�� r:����ll�tftJ�rtt:d e8�:l�h:�� all fOreign countries may be had on application, and per. 80ns contemplating the securIng of patents, either at borne or abroad, are invited to write to this Office for prtces, which are low, in accordance with the times and our extensive faCilities for conducting the business, Address MUNN '" CO., ollice SCIFlNTII/IC AMERICAN, 
361 Broadway. New York. 

INDEX OF INVENTIONS 

For which Letters Patent of the 
United States were Issued 

for the Week Ending 

APR.IL 18,  1899, 

A N D  B A C H B B A R  I N O T H A T 0 A T B. 
[Bee note at end of list about copies of these patents. ]  

Advertising appliances, etc., means o r  apparatus for producing and exhibiting animated or chanlling pictures on. W .  Jf·riese�Greene . . . . . .  623,242 Advertising purposes, apparatus for, A. M. Mars-
den . . . . . . . .  , . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  623.'86 

�f::�lt
��� ���:�':e�� :l"a��: JF�e ':����rgiar 6'23.390 

alarm. Alloy, metallic, J. P. Fullerton . . . . . . . . . . . . . . . . . . . . . . 623,209 Ammunition belt, F. M. Garland .. . . . . . . . . . . . . . . . . . .  623,2<13 Angle bar. J. C. Towell . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  623,191 Annealing box. Francis '" lIurgham . . . . . . . . . . . . . . . .  623.146 Back pedaling brake, W. 'i'aylor . . . . . . . . . . . . . . . . . . . . 623,387 Back pedaling brake, A. W. Waters . . . . . . . . . . . . . . . .  623,497 Bag making machine, Mlllhlser '" Doeppe , . . . . . . .  623,411 
Barrel hoop. W. D. Marshall (reissue) . . . . . . . . . . . . .  11,735 
Bearing, ball, F'. E. Mathewson . . . . . . . . . . . . . . . . . . . .  623.327 1�:1�:di:.

r
g

a
r.eF��:i- .�'. �: .B�I.l��: : : : : : : : : : : : : : : :  ��:� 

Belt. waist. H. J. Galsman. . . . . . . . . . . . . . . .  . .  . . . . . . .  623.362 Bicycle, S. N efzger . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  623.379 Bicycle. E. C. N oe . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  6'23,173 Bicycle, R. De Saussnre .. . . . . . . . . . . . . . . . . . . . .  ; . . . . . . .  623.430 
Bicycle and carrier. combined. G. W. Dunsworth 623,U4 
Bicycle brake, J. H. Bullard . . . . . . . . . . . . . . . . . . . . . . . . .  62!l,498 Bicycle lamp bracket. C. E. Whitmarsh . . . . . . . . . . . .  623,45.� 
Bicycle rack. M. Hamilton . . . . . . . . . . . . . . . . . . . . . . . . . .  623,245 Bicycle saddle. W. L. Davis . . . . . . . . . . . . . . . . . . . . . . . . . 623,238 Bicycle support, B. Peisen . . . . . . .  . .  . . . . . . . . . . . . . . .  623.421 Binder for pamphlets, etc., A. Meier . . . . . . . . . . . . . . . 6Z1.4B7 
Bit. See Bridle bit. Blind fastener. S. Walker .. . . . . . . . . . . . . . . . . . . . . . . . . . .  623.286 Board. See Lap board. Boiler. See Steam boiler. Bookcase base. traveling, D. E. Hunter . . . . . . . . . . . .  623.157 Book, collector's bill, G. C. Ward . . . . . . . . . . . . . . . . . . .  623.«9 Book page Indicator. J. P. McCluskey . . . . . . . . . . . . . .  62:H15 Bottle package. H. H. Higham .. . . . . . . . . . . . . . . . . . . . .  623.472 Bottle stopper. C. N. Brisco . . .  : . . . . . . . . . . . . . . . . . . . . . .  62.�,:J(» Bottles. etc . • stopper for. J. E. Farrell . . . . . . . . . . . . . 623,35U BoX'. See Annealing box. Journal box. June--tion box. Work box. Box blanks, machine for step mitering, F. P. Rosback . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  623.258 Boxes, machine for applying metal strips to, M. 

R. Partzsch . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  623,332 Bracket. See Bicycle lamp braeket. ��:!:i s�::'�f."Fj� �';,���t;'.� .������. ���:Cl.� �����'. 623.4m Bridle bit, E. Payne, . . . . . . . . . . . . . . . . . .  _ . . . . . . . . . . . . . 623.&'13 Brine. purifying. G. N. Vis . . . . . . . . . . . . . . . . . . . . . . . . . . b'2.'l.2H5 Bronzing machine, Adams & Masters . . . . . . . . . . . . .  623.197 Brnsh, blacking, J. R. De Witt . . . . . . . . . . . . . .  . . . . . . .  623,397 
(Cont'nued on paue '71) 
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Inside Pall'e, each insertion. - "Ii cent .. a line 
Back Page. each insertion. - - $1 .00 a line 
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Star * 
Lathes 

foot power 
Screw ... 

. . .  cutting 
Automatic 
Cross feed 

9 and • •  -Inch Swing. 
New and Original Features 

Send for Catalogue B. 
Seneca Falls Mfg. Company, 
696 Wawr St., Seneca FaU",I'i. Yo 

.POWE.R & FOOT I S H AP ER S , P L A N E. RS D R I L LS 

I.. AT H E 5 ,  �tcf�LNJ-pr!��p ��T1JLIJ�ul��H� SEBASTIAN L ATHE. C O .  1 2 0  C U LVERT ST. C I N C I NNAT I .  O .  

ROCK DRI LLS 
AIR COMPRESSORS 

S I M PLEST, MOST EFFICIENT and DURABLE. 

(RAND D R I LL CO.) 
Send jor Catalogue, 1 0 0 Broadway, New York. 

The Forbes Patent Dieli 

Stocks for Hand or Power. 
It can be used as a power machine 

. 

In the shop or taken from tbe base
. 

' 
.. and carried out as a hand machine. . 

IT Send jor Descriptive Catalooue. "" 

C U R T I S  & C U R TI S ,  No. 78 H. or P. Machine 
6 Garden St., Bridgeport. Conn.  Range � to 4" R. H. 

Water Emery 
Tool Grinder 
PI�� ���rr'::s

sion
�u V�I;�t w1�g water. Always reaoy ?or use. Rim­

�e����sct�g��ruction, T1:0St emcient 
pr Send jor catalogue and prices. 

W. F. & I N O .  BARNES CO . 1 999 Ruby St.,  Rockfo rd ,  I l l .  ----------------
WOO DWORKINa  MAC H I N E RY.� 
For Planinll Mills, Carpenters, 
Builders, Furniture, Chair. Vehicle, 
Wheel and Spoke Makers, etc. 

ar Correspond£nce Solicited. 
lllustrated 312-PRlle Catalogue free 
to manufa.cturers and foremen. 

T H E  E C A N  CO. 
3 2 7  to 3 4 7  West Front Street. 

C I N C I N NATI ,  O H IO. 

New M i'croscope fo r Nature Study 
and for use In the Examination of Ores, 

M etals, Wools, Fibre, etc. 

Queen Acme No.  6 rlt�. Jb�-;;:l�� a
;;� tng power of about 100 diameters, 1 se� of 

}�f:r"l.�f:: :�i!�:'n����':.�f1g��e:S13��"J 
nr Ask 1/our nearest Optictan jor (t. 

Q U E E N  & CO. , I N C. 
"�.,,.OPtical and SclentlHc Instrument Works. 
Write Jor Circular. 

101 0 
li�hlrl:lIUl ��.:, J;��

a
Yo�l::: 

All about every known Tool, large and 
��e��hta��r�:t ���e. SiEe';e�;���i �� scribed and illustrated by Hne and ac­curaT·e cuts Send at once for MONT. 
GOMER Y & CO.'S thoroullhly up to dale TOOL CATALOGUE tor 
1 898. 510 pages with index. Pocket 
��:e�·

�:��n
���e�::

s�r�����t� or factory should have .. copy. Mailed for 25 cents by 
MONTGOMERY & CO. 

1 01i Fnlton Street, New York. 

PRESSES,  D IES  and I SptCial . macbintry 
For Sheet Metal Workers. 

West Mfg. Co. , Buffalo, N.Y. ,  U .S.A. _ . 

© 1899 SCIENTIFIC AMERICAN, INC.



Some Engines 
and Pumps 

develop 33 per 
cent less power 
than they should 
because the en­
gin eer thinks it 's 
cheaper to use 
ordinary packing 
instead of 
" Daniel's Perfect 
Piston Packing" 
(P. P. P. ) 
�U�kDr �ity RUDDer �al 4:� I::;�pe:i:� ' 

Spnd for a copy of a sensible 
booklet on Packing. 27-17 

AR MSTRONG'S No. 0 THREADING MACH I N E  
Can be attached to hench or post. 
Designed for tbreading the 
smaller sizes of pipe, iron or 
brass, also bolts. Has two speeds, 
one tor pipe ).8 to 1 inch ; tbe 
?�gl�8i'�� P

i
IJ�e�M li:e 

2 :��e:r 
Armstron/< adjustable dies. Oth­
er attractive features. Send for Mag:�Uta.,�; l�h�e�fr':S�fr��f 
New York. Bridgeport. Conn. 

The Perfection of P ipe Threading 
i s  admitted to  be  reacbed when our 

No. 9� PllA�ftr
N
'EADlNG 

is used. As a hand machine it itl the 
��

l
l y��?g�p� ;�tt

t :��� ���
n
:a�r:f�� 

tion. One valuahle feature Is. that It 
has no arbitrary lead screw for deter­
mining style or pitch of thre .. d to be 
cut. po- Send for Catalogue. 

THE MERRELL MFG. CO. 
ti01 Curtiss St., Toledo, Ohio. 

The Pratt & Whitney Co .  
Have in stock Machines of their own make 
that have been used, all in good order, 
which they offer at attractive prices. 

� Send for particulars. 
H A R T F O R D , CON N .  

NEW YORK : Cor. Llherty and Greenwich Sts. BOSTON: 281 �'r .. nklin St. BUFFALO : Cor. Seneca and Wells Sts. 
CHICAGO : 42 and 44 South Clinton [o\t. •• M " ON T H E  L E V E L . "  

You see i n  an instant just . .  where " 
our work is out by usln,;t the 50 Which '. I-il H w,.,� �ay " Pocket Level. Size of a silver 

dollar. � inch thick, neatly nickeled. 
Sample·rO cents. ( 'alipe,' cataloa free. 
E. G. SM1TH. lJolumhi .. , P ... . U. S. A. 

On ReceiPt of' Ten Cents in �tamps ( pr .. ctlcally 
25% of retsil price) we will send yon one of' onr 

1 -2 I N C H  A U C E R  B I T S 

USE  GR INDSTONES P 
If so, we caD SUPPlY you. All S1zes 
Inoullled and II l1 lll o D u t ed, always 
kept in stock. R9memiler, we make B 
�r.s

c
�,:!:�g�::,

le
�1< 1!��� ��::Z�J'ee-

The CLEVELAND STONE CO. 

N I C K E L  AND 
Electro- Plating 

ApparatUB and iIIateriaL 
THE 
& VanWinkle 
Co., 

Ne'lVRlok, N. J .  
1 36  Liberty St., N. Y .  

00 & 32 S.  C .. n .. 1 St. 
Chicago. 

•••••••••••••••••••••••••••• 
• SC R I B  E R Points nicely tempered. • 
• • Knurled sleeve niCkeled . •  
• Ij p L�t

n
gthh • • 

• _ - ID . 
. ' , short P.9lnt, 9 . 
• In.: IDtb long . 
• Price 4Iic. ;;WW 1J!W pOint, 12 m. • • PI'"' Catalogue ot Fine Tools free. • 
: l�s� STARRETT fo9i3, Atho l .  tf.Al.�. : 
•••••••••••••••••••••••••••• 

Pello� HeudiDc Maohin8 

i C itu tific jtUttiCIU. 
Buckle. M. W. Lyncb . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  623.252 
Buckle. suspender . . 1.  �'. Molloy . . . . . . . . . . . . . . . . . . .  623.489 
Buckle, suspender. M. Rubin . . . . . . . . . . . . . . . . . . . . . . . .  623,429 
Burner. See Gas burner. 
Burner. H. F. Smitb . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  623.386 
Butter, machtne for cutting. forming, and de-

livering blocks or pats of, J. C. Lawson . . . . . . . .  623.165 
Button setting machine. O. W. Ketchum . . . . . . . . . .  623.16.� 
Cab, hansom, J. 1 ... Lawrence (reissue) . . . . .  . . . . . . .  11,734-
Cake icing app .. r .. tus. J. Schinneller .. . . . . . . . . . . . . . .  623.185 
Calendering macbine. I. P. Dillon . . . . . . . . . . . . . . . . .  t'23.204 
Can. See Measuring can. Oil can. 
Can. G. H. Perkins .. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  623.334 
Can lid or cover, milk. W. H. Neiman. Jr . . . . . . . . . . 623.380 
Car coupling. G. C. Harlin . . . . . . . . . . . . . . . . . . . . . . . . . . . 0'2.1.211 
Car coupling. automatic, G. A. Hermanson . . . . . . . .  623,471 
C .. r door. G. P. Jones . . . . . . . . . . . . . . . . . . . . . . . . .  623.282. 62.1.283 2:� ���[, f#��

i
Wor�ro�;'�.���.���·::.:: '::::.623:255; ��:� 

Car step .. nd pl .. tform. N. Gr .. y . . . . . . . . . . . . . . . . . . . . . b'23.401 
Car step. folding. N. Gray . . . . . . . . . . . . . . . . . . . . . . . . . .  623.400 
Carbureter. A. M. Lara . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 623.321 
Carrialle, child's, G. Fischer . . . . . . . . . . . . . . . . . . . . . . . . .  623,308 
2��:�1�g';,"�!\;�b':�
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Chalice holder. C. Forbes . . . . . . . . . . . . . . . . . . . . . . . . . . . .  623.468 
Channeling machme. A. F. Littlefield .. . . . . . . . . . . . . 623.325 
Chlorin. obtaining. Vogt & Scott . . . . . . . . . . . . . . . . . . .  623.447 
Cider press, J. H. Hoover . . . . . . . . . . . . . . . . . . . . . . . . . . . 623,280 2i�:� R�l"tSe':-e�cf:i��W�icK·';88ie;.: : : : : : : : : · · : : : :  �:�sA 
Cigar making machine. J. IJacoste . . . . . . . . . . . . . . . . . .  623,406 
Cigar making machine, C. J. Lacoste . . . . . . . . . . . . .  623,407 
Clamp. See Colter clamp. Rope clamp. . 
Clarinet, Penzel & Muller . . . . . . . . . . . . . . . . . . . . . . . . . . .  623,422 
Cleaner. See Street cleaner. 
Clock windin/< indicator. A. G. J .. cobs . . . . . . . . . . . . .  623,158 
Clod crusher, leveler. and cultivator, combined, 

R. Peet . . . . 0 0  • . .  • • • . .  • • • • • • . . . .  . .  • . . . .  • .. • • • • . .  . .  • • •  62:1.179 
Clothes pin. M. E. Tbompson . . . . . . . . . . . . . . . . . . . . . . .  623.442 
Coat halllo(er. C. S. Comstock . . . . . . . . . . . . . . . . . . . . . 623,234 
Cock for gas or liquids, safety. McOsker & Gar-vey . .  . . . .  . .  . . . .  . . . . . . . .  . . . . . . . .  . . . . .  . .  . . . . . . . . . .  623 • .1.11 
Cock, gas. E. B. Jacobson . . . . . . . . . . . . . . . . . . . . . . . . . . .  6"13,1ti1 
Coffee pot. E. H. Morrison . . . . . . . . . . . . . . . . . . . . . . . . . . . 623.490 
Comn case, L . . 0. Brown . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 623,27H 
Colter clamp. H. W. Smith . . . . . . . . . . . . . . . . . . . . . . . . . .  b'2;;.26.1 
Column. section .. 1 wood. �'. C. Brooks . . . . . . . . . . . . . . 62.�.212 
Comb. G. Brain . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 623.201 
Cummode att .. chment. P. A. Smith . . . . . . . . . . . . . . . . 623.189 
Compass or drawing instrument, Veronese & 

Guadagnini . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  62'.:1,227 
Conveying apparatus. T. S. Miller . . . . . . . . . . . . . . . . . .  623.328 
Cooler. See Ore cooler. 
COu

.flgnfco��rini .. r coupling. Hose coupling. 
Crusher. See Clod crusher. 
Curtain fixture, R. E. Johnson . . . . . . . . . . . . . . . . . . . . . .  623,162 
Cutter. See 'l'hread cutter. 
Cycle crank axle, A. Jerome . . . . . . . . . . . . . . . . . . . . . . . . 623.373 8�1� e.;!es� ���:;d1;,�: .�·.�:
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Cycle support. W. Wendler. Jr .. . . . . . . . . . . . . . . . . . . . .  623.298 
Cylinder lock. W. E. Parker . . . . . . . . . . . . . . . . . . . . . . . . .  623.28j 
Dampening apparatus. W. O·Rourke . . . . . . . . . . . . . .  623.257 
Damper, stove, Ohnemus & Sanner . . . . . . . . . . . . . . . .  623,417 
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Dipper socket. G. W. Knapp . . . . . . . . . . . . . . . . . . . . . . . .  623.319 
Dish drainer and colander, combined, C. M. Hal-

vorsen .. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  ; . . . . . . .  623,3Hti 
DIsplay r .. ck. J. B. Crowder. . .  . .  .. .... . .  . .  . . . ... . . .  b'23.396 
Drier. See Hair drier. Rotary drier. 
Drilling m .. chine. H. H. Cummings . . . . . . . . . . . . . . . . 62:1.140 
Dye and making same. antbrarufln, R. E. 

Schmidt . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 623.2'20 
Dye and making same. chrysazin, R. E. Schmidt 623.219 
Dye and makil1J;C same, �reen WOOl, H. Weil . . . . . . .  623,346 
E .. ves trough hanger. W. Heib . . . . . . . . . . . . . . . . . . . . .  623.369 
Egg boiling device. N. O. Bond, . . . . . . . . . . . . . . . . . . . . . 0'2.1.200 
ElectriC accumulator. A. Werner . . . . . . . . . . . . . . . . . . 6'23.195 
Electric current controller, J. B. Breeding . . .. . . . . . f,23.393 
ElectriC light banger. Gierth & Peters . . . . . . . . . . . . . b'23.363 �l��tg:l ��:�:'g'!��T.KB�l{��r':.:id;,� : : : :  : : : : : : : : : : :  �UI� 
Elevato'r starting apparatus, electric. D. H. Dar-

, rin. . . . . . .  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  623.141 
Elevator switch. electric. D. H. Darrin . . . . . . . . . . . .  623.142 
Elevators. speed re/<ulating device for hydraulic, 

F. E. Herdman . . . . . . . . . . . . . . . . . . . . . . . . . . . .  623,151. 623.152 
Embroidery frame. N. Allen . . . . . . . . . . . . . . . . . . . . . . .  623.001 
Engine. See Explosive engine. Gas motor en-

gine. Gas or steam engine. Hydraulic en-
gine. Rotary engine. 

Engine. T. L. Litwiller . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  623.168 
Engineer's alarm, H. De Wallace . . . . . . . . . . . . . . . . . . .  6ZJ,503 
Explosive engine. Eo J. Stoddard . . . . . . . . . . . . . . . . . . .  623.190 
Eyeglasses. L. B. Hilborn .. . . . . . . . . . . . . . . . . . . . . . . . . . .  623.212 
Fan. electric. S. L. Shellenberger . . . . . . . . . . . . . . . . . . .  623.0133 
Fasteninll device, W. E. Lindsay . . . . . . • . . . . . . . . . . . .  623.167 
Fastening device. L. A. Valdettaro . . . . . . . . . . . . . . . 623,193 
Faucet. measuring, E. Boening . . . . . . . . . . . . . . . . . . . . .  623.302 
F'eed water beater. C. H. Hutchinson . . . . . . . . . . . . . .  6"23,216 
Feeding device for boilers, automatic, F. J. 

Weiss . . . . . . .  . .  . . . .  . .  . .  . .  . .  . .  . . . .  . . . .  . . . .  . . . .  . . . .  . . .  623.229 
�'ence post. H. J. Donahoe . . . . . . . . . . . . . . . . .  0 0  . . . . . . . 623,205 
Fence post. J. A. Ri/<gs . . . . . . . . . . . . . . . . . . . . . . . . . . . .  623.181 
Fence stay wires, apparatus for applying wire, 

O. E. Simmons . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  62�.187 
Fence. wire. A. J. Bates .. . . . . . . . . . . . . . . . . . . . . . . . . . . . .  623.129 
�'ifth wheel. vehicle. H. C. Swan . . . . . . . . . . . . . . . . . . . 62.�.342 
�'ile for bolding loose p .. pers. G. Edel . . . . . .  623.41i6. 623.467 
�'ilter. M. Levi . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . b'23,324 
Filter. water. S. M. SulD .. n . . . . . . . . . . . . . . . . . . . . . . . . . . 6'23,439 
Fire and burglar alarm, automatic, H. E. Thomp-

son . . . .  o O  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  0 0  . . . . . . . . . . .  62.�.441 
Firearm breech bolt. A. V. P. M. Rerthler . . . . . . . . . 62'&,459 
�'lre hydr .. nt or turret. rotary. E. F. Steck . . . . . . . .  b'23.:141 
}l·ire. means for preventing spread of. R. Bugge . .  623,305 
Fireproof awning and curtain, J. A. SprinkeL . . . . 62.1.385 
Fireproof material, C. L. H. De Hundertmark . . . .  62.3,247 
Fireproof structure, H. Sprickerhoff . . . . . . . . . . . . . . .  62a,438 
ltireproof structure and material therefor, J.  M. 

Stimpson . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 623.492 
Fish hook. '1'. A. Schlaebitz . . . . . . . . . . . . . . . . . .  623.289. 623.290 
Fly screen. �'. W. Van 'l·uy! . .  . . . . . . . . . . . . . . . . . . . . . . . 623.445 
�'ounding and moulding. A. F. Cothias . . . . . . . . . . . . 623.203 
�'oundry plant, W. W. Doolittle . . . . . . . . . . . . . . . . . . . .  623.355 
Frame joint. H. L. Trebert . . . . . . . . . . . . . . . . . . . . . . . . . .  623.495 
Fuel. artiflci .. l. H. Wolff. . . . . . . . .  . .  . . . . . . . . . . . . . . . .  623.504 
}l'urnace attachment. Lindsay & Saunders . . . . . . . .  623.408 
�'urnace door. J. Whittle . . . . . . . . . . . . . . . . . . . . . . . . . . . . 623.452 
Furnaces, mechanical feeder and stoker for, J. 

Kudlicz . . . . . . . 0 0  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  623.284 
Game. F. V .. n Hennik .. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  623.:144 
Gas burner. R. M. Crossland . .  0 0  . .  0 0  . . . . . . . . . . 0 0  . . .  62.1.2'&1 
Gas tIenerating machine, acetylene, F. E. Por-

ter . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  623.420 
Gas generator, acetylene. J. Carlson . . . . . . . . . . . . . .  623.132 
Gas generatol', acetylene, A. Kay . . . . . . . . . . . . . . . . . .  6:m,477 
Gas machine. acetylene. S. D. Kopf . . . . . . . . . . . . . . . .  623.481 
Gas motor engine. E. J. Stoddard . . . . . . . . . . . . . . . . . . .  623.224 
Gas or steam engine. oscillating. J. H. Frew . . . . . .  623,361 
Generator. See Gas generator. ' 
Glass finishing machine. H. Schreiber . . . . . . . . . . . .  623,291 
Gold and silver bearing solutions from ores or 

slimes, apparatus for separating, G. S. Dun-
can . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  623.465 

Grading and ditching machine, road, J. W. Cor-
nett. . . . .  . . . .  . .  . .  . . . . . . . . . . . . . . . . . . . . . . . . .  , . . . . . . . .  623.895 

Grave flllin/< macblne. J. P .. ugh et al . . . . . . . . . . . . . .  623.419 
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Hair drier, lady's, Hillerman & Rossi . . . . . . . . . . . . . . 623.153 
Hammer, C. 1. Yonge . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 623,455 
Hand extender. F. L. Crane . . . . . . . . . . . . . . . . . . . . . . . .  623,235 
Handle. See Tool handle. 
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Harrow, U. D. Miller . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  62.�.488 
Hat. W. P. Gammons. Jr . . . . . . . . . . . . . . . . . . . . . . . . . . 623,148 
Hat sizing roller. J. Marsh .. ll . . . . . . . . . . . . . . . . . . . . . . . . 623.285 
Hay press. F. V. Burner . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  62.1.394 
Hay rake. L. W. Wilson . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  623.299 
Head rest for chairs. adjustable. S. N. McCloud . . 623,414 
Heater. See Feed water heater. 
Heating apparatus. C. H. Crocker. " . . . . . . . . . . . . . . .  623.138 
Heating apparatus. fan blower. W. E. Allin/<ton 623.:J48 
Hinge. sprin/<. C. �'. Haningoton . . . . . . . . . . . . . . . . . . . . 62.�.367 
Hitching device. Vader & Cross . . . . . . . . . . . . . . . . . . . .  623.226 
Hoeing machine. plant, G. N. 1.'hompson . . . . . . . . . . 6'23,225 
Hook. See Fish hook. Sn .. p hook. Trousers 

hook. 
Hoop. See B .. rrel hoop. 
Horseshoe plate. E. Hel/stedt . . . . . . . . . . . . . . . . . . . . . .  · 62.3.150 �g:: ���f.I!�feI1· ctos���
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Hot air register and ventilator, W. S. 1.'uttle . . . . . .  623.343 
Huh and axle. G. H. Clark .. . . . . . . . . . . . . . . . . . . . . . . . . .  62.�,277 
Hub. wheel, W. 1. Ludlow . . . . . . . . . . . . . . . . . . . . . . . . . . . 623.409 
Hydraulic engine �and pump. combined, E. H • 

Weatherhe .. d . . . . . . . . . . . . . . . . . . . . . .. . . . . . . . . . . . . . .  623.291 
Incandescent bulb and shade remover. J. J. 

Rhine . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  623,180 
Indicator. See Book palle Indic .. tor. Clock wind· 

in� indicator. Medicine dose indicator. Sta� 
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Inner sole machine. Coupal & Gordon . . . . . . . . . . . . .  623,306 
Inseam trimming machine. G. Julian . . . . . . . . . . . . . .  62a.313 
insect exterminating apparatus, T. Johnson . . . . . .  623,374 Ironing edges of a.nd formin� collars and cud's, 

machine for, O. W. J�orbeer . . . . . . . . . . . . . . . . . . . . .  623,484 
Jacquard reading and punching apparatus, H. 

Hill. . . . . . . . . . . . .. . . . . . . .  . .  . . . . . . . . . . . . . . . . . . . . . . . .  623.473 

(Continued on page :872) 
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f A FEW O F  T H E ATT R A CT I O N S  O F  T H E M A Y  I SS U ES A R E  G I V E N  B E LOW : i 
I For May 4th. For May 1 8th. i 
I Mrs. Stowe as a Mother, An Arctic Hurricane, I 
i By SUSAN MUNROE STOWE. By LIEUT. PEARY. i 
I ef ef I 
i For May 1 1 th. For May 25th i 
I Memories of The I 
I Some Famous Authors, Parshley Celebration, ·1 
! By J USTIN McCARTHY. By SARAH ORNE J EWETT. 

: : ef i 
1 The Old Minister's Girl, a 4-chapter serial, by I ! c. A. Stephens, will also run through the month. ! 1 ef I ! : . ! =1 Subscription Price $1 . 75 a year. Sample Copies and Announcements of I 1899 Volume sent on application. 

! � The Youth's Companion, Boston, Mass. �� 
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This beats Wind. 8teaJU. or Horse 
POWEr. We orfer the 

WEBSTER 2� actual horse power 
GAS E NGINE 

for $1 �O, leso 10% discount for cash. 
Built on Intercban/<eable plan. Built 
of best material. Made In lots of 100 
��er6�(l��i';;����,m:::!rb�et&i��u���: ! 
Made for Gas or GasOline. Also Hori" , 
oontal Engines. 4 to 00 borse power. ' 

rr Write for Special Oataloaue. 
MFG.  CO .. 1 0 74 West 1 6th St. ,  CH I CAG O 
Branch, 38-D Dey Street. New York City. 

PIERCE REVERSIBLE a�EQh!�A�! p�M9�I­
Spttd PrOptlltrS i!���7.' ����:t 

ALL BRONZE 1 3  TO 24 I N . fo���80n�i�:
r Is 

lIT Send for circulars and prices; 
OItn�i':i�':.�ine 

E N  a I N E New catal0fu!� 
out. 

R E EVES " 
Variable  Speed Cou nter Shaft 
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kinds of experimenfal machinery, Printing I 
Presses, Motor Carriages, Ironworking �Pools. 
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�{S���d"�: f:�d�

a
- ! 

Olds Gaso l i n e  Engine Works, Box 41S. 

The "Wolverine" Three Cyl inder Gas­
o l ine  Marine Engine .  

The only reversing and self starting 
gasoline engine on the m .. rket. I1'lhtest 
engine for the power bwUt. PractICally 

no vibration. Absolutely safe. 
SIngle, double. and triple mar:ine 
and stationary motors from "" to 
00 H. P. po- Write for eataloaue. 

WOLVER I N E  MOTOR WORKS, 
G rand Rapids, Mich . pr Send for handB<muJly iUustrated \ Catalogue " S. A." tree. _____________________ _ 

i REEVES PU LLEY CO .. Co l ulllb us. l nd. , U. S . A. ! IGNITION OF GAS or GASOLINE 
ENGINES T H E  E U R E KA C LI P  

The most useful article ever Invented 
for the purpose. Indispensable to Law .. 
yers, Edltors, Students, Bankers, Insur .. 
anee Companies and business men gen. 
erally. Book marker .. "d p .. per clip. 
Does not mutilate the paper. Can he 
)f�e��e�i�t�11.i1i ��ol��ft�i: ��i;;:-n�;'; 
.. nd notion dealers. or hy mail on receipt 
of price. S .. mple card. br m .. n, free. Man-Wi�ct��� 'lox<i�r'H'l��::a:ld�1�Y. 

For the Best Ruling Machines, 
H .. nd .. nd Power, with or without the 
BU RROWS I D EAL AUTOMATIC STRIKER 

and LAPPER, 
IDEAL BEAM STAN DARDS 

IDEAL INK FOU NTAI NS, 
and I D EAL CRANK. apply to 

E. J .  PIPER, M .. nuf .. cturer. Spriplrfleld, Mass. 

solved by the use of' onr New 
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p
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" S  /, is for a small generator to take 
tbe place of Primary or Storage Bat-
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ri
�e;��������8fg: ift:?��t 

a!o�e. ELBRIOGE ELECTRICAL 
MFG . CO., E lb r idge, N .  Y • •  U. S .  A. 

Hold Your Scarf� II with the Improved Wash­" bnrne Patent Scarf' Fast­
, . .-, ener. Useful also for fasten-

1\ ing papers or any articles. 10 Ii Qents each, by mail. Hose 
i . Snpporters that do not bind '!\ ' It the leg nor injure the fabric. 

ii ,: By mail. 20 cents a pair. 1!!us-
1.... trated Catalogue of these and I{ other fW1Jelties1 free. • A MERICAN RING CO. 

Box P. 'Vaterbnry, Conn. 

Burst Wattr PiptS a (bing of tbt Past 

TM8 fJouble-s!OPe eauses the 
expanding ice 10 slide mio 
the air-dome. takiing the �[,.��gt'mth��e1)� 
"Hammering." Covered btl 
U. S. and ForeignPat£nu. 

You can now make all water pipes as secure from burstin� in winter as in summer. 
This pneumatic system is the only one which successfully prevents the annoy­
ing and costly bursting of water pipes. It has. solved a great economic problem. 
Hlghl.r endorsed by Architects. En�lneers .. nd Municip .. 1 Offici .. ls. No new house 
:::�'::s 

�f' :l.:l�I��'i,dc
:t;

F���;���
I':i

:t:'Wi :��s�
�
. 
house owners should .. v .. 11 them-

Jlr' S_ tor 111ustrated Booklet. glvimg full explanation and dJiscount. 

THE PNEUMATIC DOME MANUFA CTURING COMPANY, 
tiO� E Street, Northwest, Washinlrton, D. C. 

© 1899 SCIENTIFIC AMERICAN, INC.



$ t itutifit �mtri.cati. 
I Jar closure or sea.ling devIce, W. P. Martin . • . . . .  0 .  6ZJ,326 YOU A N  EDUCATION. M A N Y  PEOPLE HAVE QUALIFIED THEMSELVES 

for Better Positious and Hi&'her Pay by devotinl< some of their spare time to study at home. TUition fees low. Payable tn cash or installments. Thoro�b courses by mail in 

Pulse 
Is recorded nuthfnl1y and minutely by that 
marvel of meqhanlcal skill-an 

Elgin Ruby Jeweled Watch. 
Since Elgin. began to b&-a third of a hundred years ago-nearly eight million of these complete, truthful time tellers have done faithful duty

tb
-

�': ���?y4�:r��fl,�":f.!��':.c:3.1n e 
Sold by Jewelen· Everywhere. 

M��&D;'I Pit. DauDl; ��in�l; LIth; 
TWO LATHES I N  ONE. 

One a 26-lncb swlllJl for the 
common run of work, and 

the other a powerfully 
triple-&,eared #-in. 
l
w
���sf��ft:i

v
k�¥��: 

Iy designed and well 
built tool. Costs but 

more than an ordinary lathe. 
J . J .  McC A B E ,  1 4  D EY STREET N EW YORK. 

Buy Telephones 
THAT ARE GOO D··N OT . .  CH EAP T H I N G S . "  

The difference in CQllt Is little. We lI:uarantee 
our apparatus and gua.rantee our t..'Ustomers 
against loss by patent suits. Our guaran· 

tep and Instruments are both &,ood. 
WESTERN TELEPltONE CONSTRUCTION CO. 

2 5 0·2 5 4  SlHIth C l i ntnn St • •  Ch icago. 
Largest Manufact ..... er8 ot Teleplwn .. 
eulUBiVrl1i in the ,United Stat ... 

" A m erica n- H u n n i n gs "  
T E L E P H O N ES. 

Transmitters. Ml1jOIeto Bells and Tele­
phone Switchboards. Over 200,000 of 
our telephones in successful operation. 
�r':r!t� '!t'::te

an
l!,�l? �

e
'b",i!�';'��ih�� 

sln .. le line or metallic circuit and nnmber of 
telephones to be used on one line. ITSend 
ffYl' catalogue "s. A." 

A MER ICAN ELECTRIC TELEPHONE CO.,  1 73 South Canal  St. ,  Chicago, I I I . 

N O W  R E A DY. 

LIQUID AIR 
AND 

The Liquefaction of Gases. 
By Prof. T. O'CONOR SLOANS. 

965 plIges. 8vo. Containina many iUustrati0'll8, 
'With portraits of Faradau. Pi£td, Caill<ltet. 

Dewar and TripIer. Bound in Buckram. 
PRICE $ 2 . 5 0 .  

IN offering this book to tbe public. the publishers feel 
that. a. it is the onlll wfYI'k on the subject. tbey are 

helping in forwarding the htgher sclentillc edncation of 
the people. The world at large is now mterested in natu­
ral science, and since its earliest developments nothing, 
with the possible exception of ElectriCity, bas excited 
such widespread attention as I.tquld Air. 

This book contains the full theory of the subject. It 
gives the entire history of the liquefaction of gases. 
from the earliest times to the present, and also con­
tains a description of all the experiments that have 
excited the wonder of audiences all over tbe country. 
It shows how liquid air. like water, is carried hundreds 
of miles and is bandied in open buckets ; also the For­
mation of frost on hulbs-Filtering liquid air-Dewar'S 
bulbs-Liquid air In water-Tin made brittle as glass­
India rubber made brittle-Descending cloud of vapor 
-A tumbler made of frozen whisky-Alcohol Iclcle­
Mercury frozen-Frozen mercury hammer-Llqnld air 
as ammunition-Liquid air as basis of an exploslve­
Burning electric light carbon In liquid air-Burning 
steel pen In liquid alr-Carbon · dioxide solldilled-At­
mOBpheric air liquelled-Magnetlsm of OKYlI:en. 

It tells what may be expected from liquid air In the 
near future. It gives the history and blograpby of 
the subject from earliest times. 

This Is not only a work of gCientl1lc interest and au­
thOrity. but Is in�ended for the general reader, being 
written in a popular style. and will be easily understood 
by everyone. a:r- Send f<»" full Table ot Contents. 

M U N N  &. CO. , PUBLISHERS, 
aei BROADWAY. NEW YORK. 

�g���a18i;x�'��fe� ���: Conway . . . . . . .  o • • •  o • • • • • • •  623.501 
Junction box. Murphy & Neilson . . . . . . . . . . . . . . . . . . .  623.172 
Label affixer. G. McCadden .. . . . . . . . . . . . . . . . . . . . . . .  623.330 
Label making machine. W. Holmes et al . .  . • . • • . .  623.213 
Ladder, extension, J. R. Jones .. . . . . . . . . . . . . . . . . .  0 .  623,476 t:�g: !������E� ���h�.;.��J".����: : :  : : : : : : : : : : : : : : : 623.412 
Lamp burner, oil. C. Throckmorton . . . .  o • • •  o • • • • • •  }�:�g: �r�!�!;.a��H�in����.
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Lantern. folding. J. W.  Smith . . . . • • . . . . . . . . . . . . . . .  
Lantern holder. T .  0. Puckett . . . . . . . . . . . . . . . . . . . . . .  623.336 
Lap board. R. J. Doty . . . . . . . . . . . . . . . . . . . . . . . . . . . . . • . .  623.143 
La.the, t.urret. J. P. Lavigne . . . . . . . . . . . . . . . . . . . . . . . . .  623,322 
Ledger. transfer. J. Barker . . . . . . . . . . . . . . . . . . . . . . . . . .  623.3i9 
Letter for signs. electric. C. A. Chase . . . . . . . . . . . . . .  623.275 
Liquids. pneumatic apparatus for raising, W. 
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lock. 
Lock. W. E. Sparks . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  623.264 
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Match safe and cIgar cutter. G. H. Earnest . . • . . . .  623.206 
Measuring can. G. W. Chandler . . . . . . . . . . . . . . . . . . . . .  b'23.4!l9 
Measuring machine, liquid, Cherry·& Brainard • . .  623.500 
Mechanical movement. G. K. Cheney . . . . . . . . . . . . . .  623.1:33 
Medicine dose indicator, J. B. Mowry • • • . . . . . . • . . . .  623,171 
Metal parts. composition for and method of 

heating. R. Deissler . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  62.3.239 
Mineral water head. J. Ormerod . . . . . . . . . . . . . . . . . . . .  623.218 
Mineral wool, manufacturing, A. D. Elbers . . . . . . .  623,398 
Motor. R. Creuzbaur .. . . . . . . . . . . . . . . .. . . . . . . . . . . . . . . . .  623.137 
Necktie. W. E. McKee . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  623.378 
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Oil can. C. L. Wall:andt . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  623,3i5 
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Ore cooler. multitubular. P. Argall . . . . . . . . . . . . . . . . .  b'23.23l 
Ore cooler. rotary. P. Argall . . . . . . . . . . . . . . . . . . . . . . . .  62.3.230 
Oven. etc .. baker·s. E. M. Sjoholm .. . . . . . . . . . . . . . . . .  623.222 
Packing holding device. A. Ball. . . . . . . . . . . . . . . . . . . .  623.127 
Packing. piston rod. G. H. Lewis . . . . . . . . . . . . . . . . . . .  62:l.482 
Paddle wheel. P. Pieri. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  623.424 

GAl'l'T Electricall lUechanicali. Civili Minin", Steam and Sanitary Enl!neer-�k ��� �����r:�,e�x�':i�"n�e Pnrt�:;hf:g �ago���:p.Pn�:��.' 'W�ite fg� f:;! 
Illu.trated l00-page S. A. clrcular

� 
sample pages of text books. drawing plate, and 
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pliers and pluggers. together wit\'; rubber band ::Full:lI:tng and the use of pnncture banus. 9 \l
I
ustratinns. Con­

tained in SUPPLEMENT t 1 11'-1. Price 10 cents. For 
sale by Munn & Co. and all newsdealers. 

PHOTOGRAPHERS 
TRY TOll DOL 

For Dry Plates and Bromide r.,:f�d�: b'!r��ld I�:��'t 
edly. Tubes for amareurs 
ready for immediate use. 250. 
Pure Tolidol for profession­
als, 600. ounce. Recommend­
ed by plate mannfacturers. 
Dealers sell it. Haller-Kem­

___________ p:..e_r_Co . •  Atlas Block. Chicago 

t 5 Cents may open the door to 

Business Success 

Send 15 l-cent stamps fot three months' trial 
subscription to 

�:�'!,�':,fI:ljg:�f��
s
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s
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Pen, fountain. Bryant & 'l'owl1send . . . . . . . . . . . . . . • .  623.4ti1 A $5· Prl' ntl'ng Press Pen, fountain. A. A .  Hofmann . . . . . . . . . . . . . . . . .  o • • •  623,474 
Pen. line. L. H. Zeigler . . . . . . . . . . . . . .  , . . . . . . . . . . . . . . .  6'.l3.39l 
Photol<raphic printing process. D. C. S. Schultz· will print your cards. labels. etc. 

" THE BOOK=KEEPER" 
A bandsome 200-pB!<e Magazine for Book-keepers. Cas biers and Business Men. It teaches book-keep-

Ph:;;r"..
k
p
e
tiic ·projeciiiig·iD.acIiiiie: Miljer·&; ·iiICe m:!rA Saves YOIl money. Large circn1ar ���lo�h�����n����-r�:��'ul:\�e:���:�t:s.'i..���: 

lug arithmetic. lightning calculations. etc. Picture exhibitor and table. combined. J. La.- press $18 00 Full printed instrue-
mac . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  b'23.164 tlons for use. Picture frame. E. McDonald . . . . . . . . . . . . . . . . . . . . . . . .  623.253 

Pin. See Clothes pin. � Catalogue and 8ampl .. free. 
$ 1 .00 5 Employers Need It to s impl ify expenses. 
A YEAR. 1 Employes Need It to increase salary. 

THE BOOK-KEEPER C O . ,  Ltd. ,  Publ ishers, 
Pipe threadinl< and cutting machine. F. E. Wells 623.450 KELSEY & CO Mf M E R I D EN CON N  
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Post. See Fence post. 
Press. See Cider press. H sy press. 
Pri
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t
����"�: . .  :���.�:���'. ���.� 62.3.293 

Pulley, expansible. R. Heinle . . . . . . . . . . . . . . . . . . . . . .  623,246 
Rack. See Bicycle rack. DIsplay rack. 
Railway. Kinll: & Babendreler . . . . . . . . . . . . . . . . . . . . . . .  623.248 
Hailway. King & Babendreier . . . . . . . . . . . . . . . 623.2.19. 623.250 
Railway signaling device. electric, D. Valentine .. 623.«4 �:n::� �r::.ee'l'.;.��"e";f��· t':. �::\'; .. extracting: 'A.: 623.223 
. Zetter . . . ' "  . .  . . . . . .  . . . . .  . . . . . . . . . . . . . . . . . . . . . . . . . .  6'.l3.300 
Railway wear plate and rail brace, C. D. Paxson .. 623,177 
Railway wear plate. duplex. C. D. Paxson . . . . . . . . . 623.420 
Railways, safety cable system for electric, H B 

Cox . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 623.130 
Rake. See Hay rake. 
Retrll<erating macbine. L. Block . . . . . . . . . . . . . . . . . . .. b"23.270 
Register. See Hot air register. 
Reversible seat. D. E. Hipwell . . . . . . . . . . . . . . . . . . . . . .  623.310 
Reversing mechanism, E. E. Norton . . . . . . . . . . . . . . • 623,381 
Rolling une;ymmetrical tlanged sections, J. Ken-

nedy. . . . .  . . . . . . . .  . .  . .  . .  . .  . .  . .  . .  . .  . . .  . .  . . . . . . . . . . .. 623.479 
Rolls. apparatus for heatlnl<. J. James . . . . . . . . . . . . . 623.312 
Rope clamp. W. H. Bomm . . . . . . . . . . . . . . . . . . . . . . . . . .  623.100 
Rotary drier. Whiting & Bergquist . . . . . . . . . . . . . . . . . 62.3.388 
Rotary engine. J. Baird . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  623.457 
Sack. ball. etc .. A. M. Bates. . . . . . . . . . . . . . . . .  623.198. 62.1.1!l9 
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Satchel. H. Schloerb . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  623.3.�8 
Saw guide. band. H. Vedder . . . . . . . . . . . . . . . . . . . . . . . .  623.((6 
Saw machine table �uide, 1:1'. A. Humphrey . . . . . . . 0 623,156 
Scaffold. L. M. Wilber . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  623.269 
Screen. See Fly screen. 
Sealing machme. bottle. A. A. Carper . . . . . . . . . . . . . .  623.274 1 
Seat. See Reversible seat. 
Sewin� machine, Bouton & Varnum . . . . . . . . . . . . . . .  623.351 
Sewing machinPl, W. P. Gammons, Jr . . . . . . . . . . . . . .  623,147 
Sewing machme feeding mechanism. E. B. Allen 623.271 
Sewinl< machine ruffier. M. Hemleb . . . . . . . . . . .  . .  623.309 

Hammer Dry Plates. 
Absolutely Uniform a n d  Clean. 
For the Hand Camera and Professional. 

NO FRILLING IN HOT WEATHER. 
Sold b1I all dealer.. Send ffYl' Hammer'. Little Book. 

HAMMER D R Y  P LATE CO. , ST. LOUIS, Mo. 

DEPT. 2 0 .  D ETROIT, M ICH. 

WE WANT YOU to send us yonr name and . yonrnelghhor's name and address 

r:;,eW;;'W�e'::� EVERY GOOD FARMER 
A FRee SAMPc.e COpy OF THe Agricultural Epitomist 

For the bUBl" I practical working farmers of America. 
It is their paper and claims their support. Uon't Fall r.ru1:rUa.'!�bc:n.G�l:i\t,����.;Pi����a��� 

Ralston Sti l l .  
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Model with all'atest Improvements. plated IInlsh. etc . only $1 0.00. Guar­
anteed the best in the world-best in workmanship and construction, easiest to 
operate. and with the largest capacity per hour. If found otherwise, may be 
returned at our expenpe. 

Omcially Adopted by the Ralston Health Club. 
Hi&'hest A ward and Gold Medal at Omaha Exposition. 
Extensively Used hy the U. S. Government. 
Over 1,000 Testimonials from Satisfied Purchasers. 

Shaft for two·wheeled vehicles. C. �'. Carlson . . . . . 62.1,462 � Send for Booklet " B." list of dealers and other Interesting printed matter. 
����%IT�:'
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Shoe tonll:ue. B. L. Blanc . . . . . . . . . . . . . . . . . . . . . . . . . . .  62.3.350 T H E  A. R .  BA I L E Y  M FC. CO. , 54 MAIDEN LANE, N EW YORK . Show IIxture. E. Leger . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 623.377 ; ______________________________ � _____________ _ Shutter or door fastener. H. T. Moody . . . . . . . . . . . .  62.1.286 I 
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Smoke consumer. F. S. Church . . . . . . . . . . . . . . . . . . . . .. 62.1:303 . CHICAGO.-Only paper published on Telepho7I<J Ez-
�:g�:s����
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i� Snap hook. R. W. Hubbard . . . . . . . . . . . . . . . . . . . . . . . . .. 623,155 ' find them an:f many other instructive features. Hl'nd-

spark
. 
arrester. Rufus & Krlchauff . . . . . . . . . . . . . . . . .. 623.183 \ somely II IUl1trated . . $1.00. sample 10e Wanted · Bright ';peed chanller. H. H. Cummings . . . . . . . . . . . . . . . . . . .  0"2.1.139 pushing agents. Write for terms and territoIT: • 

Stakmg.m,,:chine, Pierce & Poinsett . . . . . . . . . . . . . . .  623.423 Marquette Buildin&,. CHICAGO. U. S. A. StatIOn mdICator. F. H. Cbeyne . . . . . . . . . . . . . . . . . . . . . 623.202 
Sta

�
o
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c
���t.:f��,;:��I.';.�: . .  ����: . ���?�����: 623.21;; T U RB I  N ES IT Send for Circular "M." 

Steam boiler. L. O. Morgan . . . . . . . . . . . . . . . . . . . . . . . . . . 623.170 .., J AS .  L E F F E L  &. C O, 
Steering gear. rel<nlatingvalve for. J. D. William. "pi'fn&,fieill. OhIO, U. S. A. 

son. Jr . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  623.'54 
Stone cutter's maul, J. A, Tulloch . . . . . . . . . . . . . . . .  623,192 
Stopper. See Bottle stopper. 
Street cleaner. G. M. Ward. . . .  . . . . . . . . . . . . . . . . . . . . . 623.'96 
Studdinl< or support for partition walls. T. Cur· 

ran . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  ' . . . . . . . . . . . . .. 623.354 
suspensor

b
. P. M. Kennedy . . . . . . . . . . . . . . . . . . . . . . . . . 623.315 
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623.254 
switch. 

Switch. A. Kunz . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 623.320 
Tanning. G. W. Houston . . . . . . . . . . . . . . . . . . . . . . . . . . .  623.403 
�:fe;{;���'u!i;x ����.: G: C: iiiielY ':::::::::::.: �:�� 
'.relephone switchboard circuit. E. H. Smythe . . . .  b'23.437 
Tenoning machine relishing attachment. V. C. 
Ter���Y:[:s: roil. for 'making: T. Wiiliam. : : : : : : :  WAl:� 
"'esting device. R. H. Pinkham . . . . . . . . . . . . . . . .. . . . .  623.3.'l5 
Thill con pIing. W. D. & H. W. Hopkins . . . . . . . . . . . .  623.214 
Thill couplinll:. Richards & Snyder . . . . . . . . . . . . . . . . . . 623.427 
Thread·cutter. J. J. Sullivan . . . . . . . . . . . . . . . . . . . . . . . .  623.294 
Tiles. machine for manufacturing building, J. B. 

Sealler . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. 623.261 
Tin plate cleaninll: macbine. H. F. Akin. . . . . . . . . . . 62:l.3i7 
Tire. pneumatic. G. H. Clark . . . . . . . . . . . . . . . . . . . . . . . . 623.278 
Tire pneumatic wheel. G. H. Clark . . . . . . . . . . . . . . . . .  623,276 
Tool blanks. making. E. ROl<ers . . . . . . . . . . . . . . . . . . . . 62:>.3&1 
'1'001 handle fastening. W. L. Marble . . . . . . . . . . . . . . . 623.169 
Toy. E. Gier . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  623.210 
Toy battleship, A. G. Jacobs . . . . . . . . . . . . . . . . . . . . . . . .  623.160 
Toy cannon. A. G. Jacobs . . . . . . . . . . . . . . . . . . . . . . . . .  , 623.159 
Train dispatcher's Indicator. R. F. Adams . . . . . . . . . 623.392 
Trestle attachment G. E. Palmer . . . . . . . . . . . . . . . . . .  623.175 
Troul<h. See Water trough. 
Trousers hook and bar. A. J. Shipley . . . . . . . . . . . . . . . 623.4l!4 
'1·ruck. A. L. Church . . . . . . . .  . . . . . . . . . . . . . . . . . . . . . . .. 62:>.483 
Truck bed or body. E. F. C. Danzer . . . . . . . . . . . . . . . . . 62.�.356 ����. ��b: �;a��hl�:,.: .... : .. ::: .. :: .. ::: ........ :::: .. :: .. ::: .. :. WAl:� 
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invention IS probably patentable. Communica­
tions strictly confidential. Handbook on Patents 
sent free. Oldest agency for securing patents. 
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Sci¢ntific Jlm¢rican. 
A handsomely illustrated weekly. Larll:est c1r. 
culation of any SCientific journal. Terms. $3 a 
year ; four months. $1. Sold by all newsdealers. 

MUNN & CO.36 1  Broadway, New York 
Branch Office. 625 F St .. Washington. D. C. 
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BEAUTY and WEALTH. 
Every portion of the body en .. 
larger! and strengthened. Will 
Power and Personal M.agnetism 

\ • ·f developed. Simple, scientific 
., methods. Philosophy of suc-
, cess as demonstraied daily. 

T"t.erestin� r"adlnp' frel> 
Prof. L. H. Anderson. S. A. '9. Masonlo Temple. Chicago. 

THE INGERSOLL DOLLAR WATCH 
Now household words. 2,000 000 Sold in 2 Years under an ABSOL'  

UTE DUARANTEE printed below has 
made them 8� We have demon-
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now over 3,000 per day. You 
want one-either for yourself, 
your Boy or your " Bike." 
As good as any Watch made 
for o.rdinary every-day use. 
Keeps Accurate Time. (Guaranteed as be­
low.) Has lever escape­
tnent, quick. train ; sec­
ond hand ; good nickel g��� ;1f:ri:.
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:;.t;'

d
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Watch to use and a ·u • ...,..,---

Truss pad frame. J .  R. Knapp. . . . .  . . . . . . . .  . .  . . . . . . 623.375 
TUll: fastener. F. M. Lee . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. 623.166 
Twine holder. Tivy & Hill . . . . . . . . . . . . . . . . . . . . . . . . . . . 623,493 
Twine holder takeup device. Tivy & Hili . . . . . . . . . .  623.4!14 PROFIT FOR IAIER ONLY. 
Twyer for smiths' hearths or forges, W. Linde-

mann . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  623.483 
Typewriter. J. Dela Mar . . . . . . . . . . . . . . . . . . . . . . . . . . . . 62:>.002 
Typewriter, W. Sears . . . . . . . . . . . . . . . . . . . • • • . . • . . . . . .  623.2fi2 
rrypewriter attachment. J. T. Simms . . . . . . . . . . . . . .. 62.'1.221 
'rypewrttin� machi.ne, W . •  1. Barron . . . . . . . . . . . . . . . .  62:{.2:-J2 
Typewritinll: machine. C. N. Westwood . . . . . . . . . . . .  6211 .451 
Valve. J. O·Meara . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  623,418 
Valve. C. W. Vollmann . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  6:13.19( 
Valve, air check. G. E. Cordeau . . . . . . . . . . . . . . . . . . . .  622\.1::\,1) 
Valve. gate. E. L. Upson . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 623.265 
Valve mechan�sm. enllIne. J. T. r.tndstrom . . . . . . . . 62.3.2.'>1 Valve. sewer aIr mlet, F. C. Keene . . . . . . . . . . . . . . . . .  623.478 
Vehicle. motor. F. A. Pocock . . . . . . . . . . . . . . . . . . . . . . .  62:>.383 
Vehicle. motor road. H. C. Hart . . . . . . . . . . . . . . . . . . . .  62.1.149 
Vehicle toP. D. Shivell. . . . . . . . . . . . . . . . . . . . . . . . . . . .  623.186 
Vehicle wbeel, A. E. F.lllott . . . . . . . . . . . . . . . . . . . . . . . .  623.2.10 
Vehicle wheel. C. A. Hu .. ey . . . . . . . . . . . . . . . . . . . . . . . . 623 • .172 
Vehicle wheel. W. W. Kit.chen . . . . . . . . . . . . . . . . . . . . . .  623 . .ffi5 
Velocipede pedal. E. Germaine . . . . . . . . . . . . . . . . . . . .  6ZJ.300 
Vessel. c"alinll. J. 1'J. Walsh . . . . . . . . . . . . . . . . . . . . . . . . 62:>.268 
Vessel. freight delivery. J. E. Walsh . . . . . . . . . . . . . . . 623,267 

(Vont'n� on JlCIQe B'13) 

© 1899 SCIENTIFIC AMERICAN, INC.



CAN I BECOME AN ELECTRICAL ENGINEER ? :����r k���!����,rJ�Jl����a��:�?:Tr!l�!�:t����I�:::e 
The Electrl'cal Engl'neer Instl'tute of Correspondence Instruct' Ion and every other prominent e l  .. otrlclan. �be eleotrleal He!d Is gl'owlnlf enormously and o1fers eltoellent oppor-

, tunitles to make money for those baVlng an eleotrleal tralDI�. It w\li paY llllyone to write f"or oar two Department A. l�O-l�� LIBERTY STREET, NEW YORK, U. S. A .  f"rt'e books entitled " Can I Beoome an Eleotrlcal Engineer ' and " The Eleotrlcal Marvels of Onr Times." 

Ve •• el lubrleator. �'. X. Wagner . . . . . . . . . . . . . . . . . . . . 623.4(1; 
W 8Ilon and stock and hay rack, combined, ' 

Skim In & McDanield . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  623,339 � :f�:' �1':,��t.�����t��!,'W� �. ��.������:::::::.: �:ll1V �:t:� ��mc
�. iI�t�I�.;,���: .�����: : : : : : : :  . .  : : : : : :  :ffA:� I Watering live stock, device for, L. Pray • . . . . . . . . . •  ti2'd.:� 

Weather .trIP. G. W. Golden . . . . . . . . . . . . . . . . . . . . . .  623,ili" 

I Weil drillinjC macblne. A. ltodefeld . . . .  . . . . . . .  623.182 
Wheel. See �'iftb wbeel. Paddle wheel. Skate 

wbeel. Vehicle wbeel. Wind wbeel. 
\V

b
{Po��t���. ����. ��}.����.

l
���l� �.

e
�����

i
�.�:. �: . .  �: 623,228 

Wbi.t playing .. nd .tudying apparatus. C. H. 
Landenter_ .. -. .  -: , . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 623.376 

W:nd wbeel, O. Kub .. rt . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  623.42!! 
Wiudmili. L. K. Houg . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. 623.402 
Winding frame, C. Jones. ' 0 '  • • • . • • • • • • • • • • • • • • • •  '" 623 
Window. h'. Schoenfeldt . . .  . .  . . . . . . . . . . . . . . . . . . . .  . .  �:���; f����i,�c�w�g��.��::::::::: :::::: ::::::: : 
Wire .tretcher. H. C. Arnold . . . . . . . . . . . . . . . . . . . . . .  .. 
\\� ork box, I .... A. Sel l .  . . . . . .  . . . . . . • . . • . . . . . . . . . . . . . . .  
Wrench. See 'l'np wrench. ������: r.-�.

R
I3?��

g
sker,jicii,:::.: ·. : ·: ·. :·. : : :·. : ·::.:: =:� 

Zinc and copper from ores, extraction of, H. 
Howard . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 623,lM 

$ 1 .000 CHALLENGE ! 
36'92 per oent. more water at 
leoo expense and le.s trouble produoed by 
The San itary Sti l l  

than imitations. Only Still re­
cognised by the U. S. Govern-
::�·bo�r.:r "::a :�r.::��\�: 

F R  E E .  
TH E CUPRIGRAPH CO . •  1 3 8 N .  G reen St • • Ch icago 

Trade Suggestions .�. ------------__________ .�O 
�. .� , DESIGNS. FROM • • Badge or .Imllar article. C. W. Blngeman . . . . . . . • . .  3O.51i6 U ...... �ed States Consuls. llinditlgJ •• kirt. A. Platz. Jr . . . . . . . . . . . . . . . . . . . . . . . . . . . 30.585 1 .11 1. 

tRESCEN 
THE WHEEL FOR A 

WOMAN. 
We have been work ing to­

ward an idea l bicy c l e  fo r ladies' 
riding for a good many years. 

• It seemed to us worth a l l  the , 

r 
effort we cou l d  put i nto it, and 
in placing on the m nket for the 
season of '99 our Ladies 

Chainless Crescent, 
Model 18,  

w e  believe we are offering 
the best and m ost beautiful 
Lady's B icycle ever built. We 
don't be l i eve we can i m p rove on 
it next year or the year after, 
a n d  we are striving to i m prove 
our wheels al l the time, too. 

Send for a Catalogue, No. 3. telling all 
about our Ladies' Crescents ; also about 
"The Care of the WheeL" 

Botti!!, " .  Schilling. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  00.562 . Box, tt. W. Blair . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 00.563 , The SCIENTIFIC AMERICAN SUPPLEMENT publishes 
BriCK edge., die for forming. R. H. Staley . . . . . . . . . .  30.571 each week a PBlle devoted to s1llQ!estions made by 
Car fender. C. A. Hatcb . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 30.562 United States Consuls in all parts of the world. regard-
CartrldJle clip receiver. E. G. Park burst . . . . . . . . . . . . . 30.586 l

')f almost every branch of trade. Tbere Is also c,
ubllsh-

g��r�����
i
.r.' i�(,;:n�a.z 's�o;: ����?���: ::: : : : : : ml:� &,n:I�'i'i:I�:p��V.I��e;��

d
t�e�ar��i.�::'h:d �t�! 

CIOC� frame. E. Hardy . . . . . . . . . . . . . . . . ... . . . . . . . . . . . . . .  30.571 . SUPPLKME�T or not. Thl. feature eXIsts In no other 
&���:r;����: �a���ks'iirayiiig· .ianii ·foj.: ·;CE: 

30.575 1 ���· I.T�� 130:� IW'':,��
O
&�':,\.

t
t:;' =g:

d
A;'O:r� 

Dulmage . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  30.574 loan trade Is being crowned with snccess and It Is to 
Door banger. D. F. Corkery . . . . . . . . . . . . . . . . . . . . . . . . . 3O.f>9.I , tbe advantage of iIJI manufaotnrers and large dealer. �r.IMo�f Wgg���

t
kTiing· biock·i:O;:.· �'.· Selby·.·.·.·.·.·:.·.·.: ml:� to

s��:�:l:���
e
pr::���; :�e'W����T�rc1"��:'iIC.AN SUP-

Game board. W. H. Pound . . . . . . . . .  , . . . . . . . . . . . . . . . . .  00.1i5Il PLlIlMENT i. e:; per annum. Single nnmbers, lOe. each. 
�';.�e��

p
;.���?

r
J'.t��{.:�:,i.�: .F�.���.�:::::

.
: : ::::

.
:. : lm:� MUNN & CO. ,  Publishers, 

���\:.�;,��':J�t��·Jo�a:��.� : : : : : : : : : : : : : : : : : : : : . : : : ·.: ml:� 361 Broadway, New York. 
Label . N. Wit.cb . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  30.555 
Lavatory. one piece. 11. Hay.sen . . . . . . . . . . . . . .  30.572. 30.573 
li'!��b"n�06i:�g.:!!'l,

e
e� �W.

n
A�

r
dr.�n. �

i
.::���

.
::.: ml:� 

�r:r.:.tgi��ti�: '{;?�:Ig�h·tih.;ri: : : : : : : : : : : : : : : : : : : : : : :  lm:�r 
Pulley deRment. '1'. Corscaden . . . . . . . . . . . . . . . . . . . . . . .  30.596 K�o:,� �';.�':lre.�i..?.

e
:.

u
C: Leiieri.·. � '. '. : " . : : : :  : : :00.588; �:� 

Registers, etc., face plate for. A. W. Ullberg. 
Rug. J. Merry . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  �:� ml:?:l 
Sewing machine bead. S. A. Stone . . . . . . . . . . . . . . . . . . . 30.5115 

• ���;b�:: 1.·�elt�?�
i
.��: : : : : : : : : : : : : : : : : : : : : : : : : : : :: :  i:I� � Stove grate. D. D. I,ong . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 3O.5!17 

• �,\�;.
e
w'h

l
!'er'j. �'. 'ir1����;,·Ii : : : : : : : : · : : :  

. . : : : : . : : : : : : : : lm:� • 'I'ootb powder and bru.b bolder. C. A. Kirkwood . . 00.560 " Washlllg machine hanger. G. W. Palmer . . . . . . . . . . . 30,676 

, ;�"r� 
t
��'I'd�;,

r 
c�o�Elfi�,�Joci·. ':::::::. ':::::::::::. ':.: = 

TRADE MARKS. 

Antlhydrotlcnm. Farbenfabriken of Elberfeld 
• Cig��:n?

a
�

y
Pij,r;,e ·Company·. ·:::.·:::.·:::::::.·:::. ·.·.·.: �:!'� 

�1�s�
t
�a�������::111� �gcTC���8iiwB:Keiime'y 8

2,724 

I Foo�:¥g� 1���:��aiiie: 'and 
. fsi-'m . stock: iiiixed; 

32,7
4
9 

I G lo�.\'.
w

�'i,� �����Dii: J o.epii 'N: iii,jj,iidrath 'CO,;;: 32.7
4
4 

I pany . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  32.723 
· Grocerie •• certain named. P. Smltb & Sons . .  · . . . . . . . 32.743 : Gun grea.es .. nd lubricants. N. P. Leacb Com. I lr..i����ej,a,:atioii 'for'ihe removai of: Ii: W: Croi: 32.7'6 

ley . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  , . . . . . . . 32.728 
; H

a
��'OI���������?�� . .  ��� . .  ��� . ������

l . .  ?�: .� .. .  �: 32.72!I 
HO.lery. I. BrIg!!. & Son . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 32. 'I2i> 

· Medical composItion for certain named diseases. 
: G. Grant . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

32
,738 

I, Me
�C;::�� . .  ���.�

i
.��: . ������ . .  ����?:. �� . �� .�: 32.737 

MedIcine for certain named dl.ease.. h'rultcin 
Me����:��ertairi· 'naiiied': 'Duiikiey 'ceier?�:k 32,734 

Pre.ervlng Com pany. . . .  . .  . . . . . . . . . . . . . . . . . . . . . .. 32.731 
MediCines for certain named diseases, �.,. P. Bros .. 

H. & B. ArID: �a. '. Hlmmlrllal 
32 and 38 
Caliber S. & w. 
Cartridges, Auto­
matic Shell E;ect­
ing. Positive Stop on Cylinder. 

AN A B SOLUTELY SAFE ARM. 
HAR R I N GTON & R I CHARDSON A R MS CO. 

WORCESTER, MASS., U. S. A .  Western Wheel Works, MIi:��ndeii .. eiCftj.iii oi ·ii: Ne.iie: : : : : : : : : : : : : : : ::: �m� 
• . Paint •• New Jer.ey En .. mel p .. int eomJlany . . . . . . .  32.747 
It. . CHICAGO. NEW YO�K. t p

en
�o����W�P�

i
.� . ��� . .  

f
������: . .  �: . ������ . . � 32.721 

I'F' Send ICYf' De.criptive Catalogue .. S.'· 

" ." Perfumery. firm of A. Wrigbt . . . . . . . . . . . . . . . . . . . . .  32,720 .&>-. . .�. Remedle. for certain named diseases, Reuter 

I Re�':t���r
e p��Wf;��'ybjoo'd: W j,be':;,j MeiJicai Tea 32,732 

11 RI* �I*AI Examl*natl* An Sad�ye����·harne.,j: i�iiliiciiii�·oih·er·na,;;eiia;:ii: 32.730 . 
!J " v cie. for hor.es. Smltb. Worthinlfton & Com· 

R�'��als nA D�f��ts sblr���ing;iiiiiiiJiiig; iioiiiig; anii iioli.iiing maie: 32.726 
,,"V,," V "  ,,� rials, Cnemiscbe 'l'bermo " Industrle Gesell .. 

• SIlv".:'Nr;t�j\!!����
a
�f�:·� IJ�:���:. ::::::::::::: lm:�� 

NO  B ETTER . B ICYCLE CAN BE MADE �",!"�\�:,,::'��:��
t 'b�:�::u�:�y�. D�:�'i.t..g��T�g a2.7

:l
7 

Sterlinlf Bicycles are . whf.:'k��Wlciimi.n: ·i.;,:4ien·& comiiaii:Y: : : : : : : : . : : :  �:�� "Built like a Watch." I Wines, domestiC. Tysen & Totten . . . . . . . . . . . . . . . . . . .. 32,740 
and the Ifreatest care Is 
exercised to bave ma- I 
terlal,workmansb.lp and I LABELS . 
equipment tbe best ob-
tainable. ' " Admiral." for bottled beer, Wm. J. Lemp Brew· Ing Company . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 6.892 '99 Chain Models, . . Aim.' Anti.eptic r,otlon8." for a lotion. W. D .  P. 

S 6 0 . 0 0 .  .. D��o"n�r 
ctiif;,qi,r" ij,aiJiiii." Pftster ' "&" Vogei 

6.884 
'99 Chal nle .. Models. r,eatber Company . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  6.882 

5 7 6 .00 .  " Fal.tal." for bottled beer, Wm. J .  r,emp Brew-
Tandems. Dou b l e  . . F����l'ct'l'J'�glp;,;·fOr·a· .0ap:·C: 'iC E" ·je';ioii: : . : :  g:� Diamond , $ 7  6 .00' 1 " Game of Tobogllanlng at Cbrl.tma •. F,�or .. game 
Convertib le 5 8 6 00 McLougblin Brotber . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . : 6.880 • • • U Interstate." for bottled. beer, Wm. J. Lemp Brew .. 
Send ten 2-cent stamp. Inl< Company . . . . . .  . . . . . . . . . . . . . . . . . . . .  . . . . . .  . .  . . . .  6.891 
and receive bY�l I  pack: u SearJes8 Liniment." for a liniment, W. H. Cox . . . . 6,885 
of S t er l i n g  Playing " Stand'!rd Lager Beer,' for bottled beer. Ad .. m 
Card. beantlfully de- Scbeldt Brewmg Company . . . . . . . . . . . . . . . . . . . . . . . . 6.888 
signed. 50 cent value. , "  Tally ." for bottled beer. Wm. J. Lemp Brewing 

Monarch 
Bicycles 

S25 S35 S50 
Prices Lowar-Qualit, Higher. 

ACENTS EVERYW H ER E .  
M o n a ro h  Cyo l e  Mfg. Co. 

C h icago. New York. 

No Money In Advanoe I 
11550 F .... -..,sJJ:a'!�n�!��reBJ�J.%�-;" tb j;!vliege to ezaoltne. ,.lr§;!IIfi§�\w=!n�iJ;:::d G':l':, 

r well made and dnrable. 
$60 "Oakwood" SZUO 
� �!aJl:::;s �de:. 

' SCI ENTI F IC  BOOKS O,eD Coart Pablillb-: IDIr Co .. Chlcalro. 
, Dewey Pazzle.-Showlng bow the SpaIlisb Fleet was 
destroyed. Partner wanted. Address, G. W. Staples, 
Attalla, Ala. 

SDanish Translator ii���
o
o��n��: 

sl� of Sevilla, Spain. P. O. Ad . Bux iii. Brooklyn. N. Y. 

(;.. '" U N I O N  M O D l L  W O R K S  M O D I:" L S I ..... C ATA L O G u e S c R e c 

& C E. A R 5  © 1 3 l  C L A R K  C H I C A G O  

I CE MACHINES� Corliss EnKiDes ..... Brewen' 
and Bottlers Machinery. THE VILTER 
MFG. CO . •  899 Clinton Street. Milwaukee. WI •. 

ACETYLENE D E A LE RS' H A N D  BOOK 
Information net. 4 2  PP. 1 0  eta. 
I!'.CoBTEZWILBON & Co . •  Chicago 

TYPE. W H EELS. NODELI LEXPERIMENTAL WDRK.IMALL'.-:H_ NaVE\.nEa • E.TC. N"W 'lD IITINU Wcnuc.1 loa ...-,u er N.Y. 

Exper imental & Model Work 
ow. '" oovi.ce I ..... Wm. Hardam & Son.'1>-61 Rose St..N. Y. 

I R I N O I N a  M I LLS �OR�'u's :��p�.:t: 
versal Ecoentric Mill. Address J .1. & G. F. SIMP­SON, �!ii Rodney Street, Brooklyn, N. Y. 

To Authors : We Publish 
Manuserlpts required- � ¥�: :�� every day 

TENNYSON NEELY. Pablisher, �V'JHyt"L" 

GAS ��Q GASOLINE ENGINE S 
WAT E. R  M O T O R,s 

B AC K U S  WAT E. R  MOTO R CO N �WA R K  N J U S A 

VOLNEY W. MASON & CO. ,  

Friction Pu l leys, C lutches & Elevators 
P R O V I D E N C E  R .  I .  

Y O U  CAN MAKE. 5 1 00 .A  W E E. K  I OWN YO UR OWN SHOW, C O M P L [ T (  O UTr l T-S 1 0 0  
LIFE M O TI O N  FI L. M S  6. MA CH I N E. 5 GREAT PAS S ION  PLAY " ') 0 0 O T H E R  S U B I E ,  T 

5 LLUBIN LA,;c�?i MFR PHILADELPHIA P A 

W t d Agen.". In New England for a first-
an e class Gas or Ga.oline Engine. Most �:l::'���C':f��IC;pacI�; 

ad 3 and 6 horse_power. Address with ful l P8l'ti":Mars 
H. A. JOHNSON & CO .. 222 State Street, lfoston. 

WANTED A large qnaotlty of rail. that 
are defeotlve In 

&J\
P\!8l'&nce, 

;':'���0�=h.8 �lJ 81� tK:� 
railroad ralls that are defeotlve In appearance tbat 
are o1fered at tbe lowest prloe. Address oIJers onder 
A. D. 283. to RUDOLF MOSSE. Magdeburg. Germany. 

" NEW STANDARD " 

NECKTIE PIN OUTFIT. 
By mall, prepaid, ONE DOLLAR. 

UDlike all others. The smallest. 
neatest and mo.t dnrable ever placed 
on the market. Ltbeml diBcount to job­
ben. WILLIAM ROCHE Inventor 
and Sole Manntaoturer. ['Ill!.< Green­
wich tltreet. NEW YORK, fr.-ff. A. 

$& 10 $30 3!!gn!!!!!b�S 
Send for Catai

'l::e rJv- . .. TI?'���.f.��iilii ·  .. iiJi· �;Oj.·';;';ideiiYi:i ',; ' for ·,jUi1iici .. i 6.889 log d
l
etail. 0

t
f
f ,ll.ng dre •• ing. C. M. F..ggleston . . . . . . . .  : . . . . . . . . . . . . . . . . . 6.886 eqn pmen or """'. .. Velours Calf." for leatber. PHster & VOlfel 

Sterl ing Cycle Works, Kenosha, Wis . .. w��r��:J,.f�'::���Iid;;,
.
for ·meiiiclii;,s:"Wooieii,;; 6.881 

Drolf Company of Baltimore City. . . .  . . . .  . . . . . . . .  6.883 

Otbers at '10, 'lLIG, tll.1O, 817.&0 6 SII.IO, all splendid 
... alue. Jluy direct from manufacturers. thus I&Ylng 
dealers' large proHto. Writs today for Special o1fer. l11u. trated Catalogue Free. OASH BUYERS' UNION, 182 W. Van B1IND St.., Bo131, Chleago. IDa;, I 

Ii 
N EW A N D  S E C O N D  H A N D .  

li d  Hand-rood .. an, for ........ Ii Ie 'II. Np .. '99 Model. '11. &0 to .... JiOat 
. 

hl"her. 'We r;uannt.ee to ••• f' 1ou .. oDe,..Laq:_ 'fariet1 to RIeM from. Lowed pdceI enr quoced. E'fl"1J OUItomet' ... tIded. 8blppecl lUbjec& to uamla­lotio .. MId apprcm.L No mOlUlJ ill adnace. A few pod AGENTS WANTED. Por price lI.had par&Io. ulan a.cIcIa. �he old reliable OJOle b .... 
BRUWN.l.EWIS 00 .. (1' F. 111& W.buh A •• , t:klo_ 

THE BICYCLE : ITS INFLUENCE IN 
PRINTS. Healtb and Disease.-By G. M. Hammond. M.D. A val-

, nable and In�erestlng paper In wblcb tbe .ubJect is ex-
/l:.t�s�:;�,e�� u:���:ho��:.:':�o:�:�a��d���� Jf " Squlrfo PI,!" Puzzle." for pig prodncts. John P . •  
the cycie by person. dr.ea.ed. Contained In SCIENTIFIC .. 

SqUl�e & Compllny . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 125 
AMERIOAN SUPPLEMENT. No. 1 0 112. Price 10 cents. Tb,! PIOneer Water Supply Hon.e of Te�a • .': for 
To be had at tbls 01lloe and from all newsdealer.. I wmdmllls. etc . . F .  F. COllins Manufactunng Com· 
-------------------=-- I pany . . . . . .  · 

. . . .  
· 
. .  

· 
. .  

· 
. . . . . . · . . 

· 
. . . . . . . . . . . . . . . . . . . . . . . . 126 

"' lrl F ll n lll" Wire Saddle A prin tr.d copy of the SpeCitiCati�����d�ra�w-in-"--of bt,��'r."Pt��:j��Lf�cy��ai�M�:'l.�. and a.ny patent in tlie foregoin� list. or any patent in print 
ex- Issued sInce 1863. will be funlished from thIS office for �� c�::�
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:I Broadway. New York. SpeCial rates will be given where a larllo number of copies are desired at one time. I Cana dian palenls m .. y now be obtsined by the in. ventors for any of the 1nventions named In tbe fore. 
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filUbtr .. �!!!:S. � 
O N E  P I ECE < 

on the BEST 
Tandems, Trip-
and Quads. 

FA UBER, 

orig��i��erPb�e
ei!'lec�"':��e:.

anu­

YOU ! 
With mechanical ability and judgment ap­
preciate the Simpl.e and Practical construe. 
lion of the Fauber. 'l'he CramJcs and Axle 
are made of One Piece 01 steeZ, spring tem­
pered, no joints to work loose. used 80 men­
sively you can Ilet any needed repa(rs In any 
part of the United States. 

B"eware of Infrlnl!l1meDtJ , 
(Cheap Imitations). . 

W. H. , . " , � , FAUBER. " 
Mfr., , � 

Chicago, IX '  
U . S. A. � :  

IT IS SO EASY � 
almost anyone 
can control and 
o pe r a t e  with 
safety and speed 
the 
Winton Motor 

Carriage. 
Mechanically 

perfect in every 
way. It is the ��::&':s;' �'i:'� 
most e l e gan t  
method o f  trav­
eling. Learn the 
luxury of riding 
and driving over 

Price $1,000. No Agents. �d��Wl.�:t
s
! 

jar or jolt. Cost J.9 cent a mile. Write for catalog'ue. 
THE WINTON MOTOR CARRIAG E CO ., Cleveland, Ohio. " P TRADE MARK D " 

E C A M O I  
A L U M I N U M  PA I N T .  

sk:::.s
t a

w.!!f,'::�?� °b����\�g::lile�O�k:, ���
e 
&I

os
:�� 

Weather
K
roof. Durable. Easily A!?l'lIed. Bicycles, 

.r':'��'Mo����'1�pi:����,���
a
l�.ri'�s: ro�'i.�\��

r
9r�k: 

ets. Ca.rs, StatIOns, General Decoration, etc. Sample 
bottle, by mail. for 25 cent .. 
THE AMERICAN PEGAMOID CO., 348 B'way, New York. 

F I R ST A N D LAST 
Solar 
Cycle Lamp 
A re  an Unqualified Succ:ess 
Not an $3 50 
Experiment • 
SIMPLEST and SAFEST. 

Burn Brightest and Longest 
BADCER BRASS M'F'C co., 

�K any experienced user of writing fa] machines which one is unquestion. 
ably the best known because the oldest. 

most durable, easiest to run and to Jd 
operators for. 

The answer will invariably be the 

R.emington 
Standard Typewriter. 

WYCKOFF. SEAMANS & BENEDICT. 
327 Broadway, New York. 

J ESS O P'S  S T E E LTHe\'"s\RY 
F O R  T O O L S ,  S AW S E TC 

W� .J E S SOP & S C') N S  \:Q 91 J O H N  ST. N E W  Y O R K  

I c itutific �mtticau. 

Of Course You Want The Best LATHES f��t..�i��a�!.'co�Jfc�e.!!.��'-

C R I N DING M ATERIALS 
I N ALL FORMS. 

Push Button Bell on the market. Here it is I 
Push button is adjustable to any position. Gong 
does not tum when ben rings. Rings longer and 
winds quicker than any other. Ask your dealer 

Corbin No. 5 P. to show you the different styles. 
I THE CA RBORUNDUM CO., NIAGARA FALLS, N. Y. 

ii" " " " , • , " • • • • • • • • • • • • • • • • • •  • • • • II 

THE BRISTOL BELL CO. ,  BRISTOL, CONN. , U .  S .  A. 

For c:lean c:ut, well made, highly 
finished Bic:ycles, the '99 

• 

� 
are unsurpassed. Strong, graceful and 
fleet-they will satisfy the most critical. 10 
),ears' experience backed by ample capital 
enables us to produce the best. Our prices 
please. "'"rite UB. 
Ames 6: Frost Company, Chic:ago. 

Tribune Bicycles 
for 1899. 

The Best Wheels in the World. 

� Write fOf" large New Catalo(1Ue iUustratiing out" 
fun line of tWl'lTltu-three mocltZs. 

The B lack Mfg. 00. , Erie, Pa. 
e) • • •  II • • • • • • • • • • • • • • • • • • • • • •  II • • • • •  

Scalos All varieties at lowest prIces. Best Railroad 
Ir�

k
lt&l'�-::�

o
�rt?�le��

o
i'i!'cl����

es 
g'a���: 

Sewing Machines, Bicycle�, Tools. efc. Save 
Money. Lists Free. CHICAGO ';�A LIll CO., Chicago, Ill. 

Patent Carrying Track 
OVERHEAD 

TRAMWAY 
for Mi11s>J.,���:���:e. 

M��.:::nor
S��: 

or for 

The Coburn Trolley Track Mfg. Co . , 
• • •  HOLYO I .. E, [lIASS • • •  

£altium King 
[amp. ----.. 

BURNS ACETYLENE GAS. 
No Oil, Wick, Dirt or Smoke. 

Get the Best. Price $3.1}0 
A(/I'I1Its wanted in """'11 town. 

CALCI U M  KING LAM P  CO.,  
Waterbury, Conn. 

.��.��.��.� .... �.��.�.-n.��. 

� TH E CRI FFI N MILL � 
i 

IS NOW USED OF THE � 
ttl 

BY OVER LARGEST j1. 
. � 

I H!!����WO�D���N!m= I 
I. Griffin Mills sold to Cement Manufacturers during the past l\ 
" year than of all the other Grinding Mills combined. ttl 
� For the highest references, and illustrated � 
" • 

catalogue giving full description, address, � t The Bradley Pulverizer Co., • • Boston, Mass. � 
. ...",�.��.��.� .... �.��.��.��. 

Hartford and Vedette 
Bicycles. 

Public appreciation o f  the unequaled 
combination of quality and pIice em­
bodied in these macbines is shown in 
the present demand for them, which is 
entirely without precedent. 

N EW M O D E LS. 
Ohain less, 
ColUmbia Chain ,  
Hartfords, 
Vedettes,  

$75 
50 
35 

$25, 26 
A l i m ited number of Colum b ia,  Models 45, 46 

and 4 9  ( improved). a n d  Hartfords, Patterns 7 and 
8 ,  at g reatly red uced prices. 

SEE O U R  CATALOGUE. 
POPE M FC .  C O . , H A RTFO R D ,  CON N .  

CHARTER Gasol ine Engine I 
USED ��Y 

A����� I 
FOR ANY PURPOSE 

Stationaries, Portables, 
Engines and Pumps. 

Jr" State your Power Needs. 
CHARTER GAS E N G I N E  CO.,  Box 1 4 B ,  STERLING, ILL.  

Bristo l 's Patent Steel Belt Lacing,  ��J' �:fles:rf�
ea���l 

Fastening For all kinds �f:. h;;!}�nf,:... 
Sam-

The Bristol Co. 
Waterbury Conn. 

Ptrftttion Jlir maUrtSStS 
For H ome, Camp, Field or Yacht. 

Once nsed, indispensable. 

Camp Mattre.ss with PIllow attached. 
(Also showVn.9 Mattress deflated. ) 

a ��:C:h8�J�!�� �a�f��f� ��
d 
��\

t
r��fgrT:6re

e
1r: 

the world for Home use, Hospitals. Ship/!, Yachts, Roatf'. 
etc. Absolute rest and perfect health. 
Our catalollue tells all about them. Sent free on ar-
plication. Pillows, C nshions, etc. 

. 

M ECHANICAL FABRIC COMPANY, PROVIDENCE.  R. I 

COAST I N C  U N D E R  CO N T RO L .  
it's an easy matt.er to Coast at full speed. to slacken or Increase 
speed, or to stop altogether without any danger if you are riding the 

Ecl l·pse BI·cycle with Morrow Automatic , 

COASTER and BRAKE. 
You can keel' your feet on the pedals and lJoRst at will. A back 

fle�:s:t�e
'l.��!":�:r :���

es
t��

a
��:ef"'.!:�::rr t��:::'!.':d��O�.l'�� 

plete control. Simple, Safe, Sure. Write us about it. 
ECLIPSE BICYCLE C O M PAN Y ,  Box X ,  E L M I R A ,  N .  Y .  

By the 

KODAK 
SYSTEM 
:!e:!n:o!':s

o
�;J

a
E=r.,a��

e 
i�

n
::� 

daylight. 
The film is {Jut up in cartridge 
form and IS perfectly pro­
tected from light by a strip of 
black parer extending the full 
length 0 the film and several 
inches beyond each end. 

To load : simply insert this 
cartridge in the Kodak ; thread 
up the black paper ; close the FILM 
camera and give the key a few CARTRI DGE. 
turns, thus bringing the film into position. 

The ricture taking may then begin. 
The rol of a dozen exposures being com­
pleted the black paper covers all, and the 
cartridge can be removed as easily as it 
was inserted. 

Film Cartridges weigh ounces where 
plates weigh pounds and are non-break­
able. All Kodaks use light-proof film 
cartridges and load in daylight. 

Kodaks $5 .00 to $35 .00 . 

Cata/Qguesfree at th. EASTMAN KODAK CO. 
-/eaters or by mail. Rochester, N. Y. 

PRINTING INKS 
'\' b e  8CIENT'FIC AMERICAN i 8  nnnted with ClIAt! 

ENEU 'JOHNSON /I: CO:S INK, Tenth and Lombard 
Sts., Philadelphia, and 47 Rose St., opp. f)uane. Ne .. Y ..... 
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