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ANOTHER SUCCESSFUL DEFENSE OF THE 

"AMERICA'! CUP, 

For the tenth time in the history of the" America" 
Cup have those who build and those who �ail our yachts 
proved that they are well able to guard the historic 
yachting trophy that was captured' nigh upon fifty 
years ago, in Engli�h waters. When we consider 
how keen is the ftolllpetition and how narrow is the 
margin of difference between the competing yachts 
of the present day. we must admit that in beating the 

"Shamrock" by 10 miuutes and 14 seconds in a light 
bl'eeze, and by 6 minutes and 34 seconds in a heavy Wind, 
the American boat has. verily, .. done herself proud.'� 

Among the axiomatic truths which nobody. with even 
an elementary knowledge of yacht·sailing, attempts to 
deny, is the fact that a boat which is weak in lier wind· 
ward work can ne\'er be a successful winner of race�. 
No amount of speed to Ipeward '01' on reaching can 
compensate for the heavy loss which is entailed by 
inability to lie up close to the wind in beating to the 
weather mark. This truth has been demoristated 
times without number; it received a most emphatic 
indorsement in the very first completed .. America" 
Cup contest of the present year, when the marked suo 
periorityof "Colum bia" over" Shamrock" in wind ward 
work in a breeze of sufficient strength to test tbeir real 
sailing qualities, placed the ultimate issue of the con­
test beyond all doubt. 

The contest between these two fine yachts afforded 
unusual interest in the earlier stages of the struggle, 
because of the unexpected light-weather qualities d"· 
vel oped by .. ShaIDrock." In the drifting matches 
which had occurred at the time we last went to press 
the" Shamrock" had proved her ability to keep very 
close to" Columbia" in running and reaching, while it 
was the comlllon opinion of those who watched the 
boats that in the very light airs which prevailed her 
work, when :llose-hauled, was superior to that of the 
home boat. It evidently needed the test of a fail' to 
stl'ong sailing breeze to bring out the superb' qualities 
of the" Columbia." The first opportunity was given 
011 Monday, October 16, when in a breeze that varied 
ill torce from 6 to 12 knots an hour the" Columbia" 
tlt'at the challenger by 9 minutes and 50 seconds in a 
fifteen· mile leg to wind ward and by 24 seconds on the 
rnn home before the wind. The yachts had no sooner 
started on the first leg than it was evid!'nt to the veriest 
amateur that .. Shamrock" was unable to lie as close 
to the wind as .. Columbia," there being apparently 
from three·quarters of a point to a full point of differ­
ence between their courses. It was claimed that the dif­
ference was due to the English skipper's endeavoring to 
sail his boat with a "rap full," while" Columbia" was 
held closer with sheets Illore fully aboard. As a matter 
of fact. howe\·er. the second race over t.he windward 
and leeward course, sailed on Friday, October 20. 
proved that the fault lay in the boat and not in the 
skipper, for while" Shamrock" appeared to foot about 
as fast through the water as "Columbia," she was 
simply unable to approach her in ability to lie close to 
the wind. 

The defect lies not in the. model but in the rig of the 
English yacht. Her form appears to be about as easy 
to drive as that of the "Columbia;" for on two oc­
casions in running fifteen miles to wind ward there has 
been but little differencA between the two boats, and 
it is probable that had any reaching been included in 
the trials she would have shown about the same speed 
as "Columbia." The difference lies in the sail plan 
amI the truth of the matt.er if' that "Columbia" is 
rigged more in a<'cordance with the latest theories and 
pI·actice. Her mast is stepped further forward and a 
larger proportion of her sail area. if! in her mainsail. 
Fife. in his endeavor to secure the fine reaching quali. 
ties which invariably characterize his yachts, placed 
more sail in the fore triangle tha.n is customary in the 
sail plan of other designers. The failure of "Sham­
rock" in her windward wOl:k seemed to jndicate that 
he has carried his ideas-too'fat in this direction. 

It will always be a matter of regret that the break­
ing of the .. Shamrock's" topmast shroud, with the 

consequent loss of her topmast, should have prevented 
the two boats from having a trial over a triangular 
course; as this would have given the "Shamrock" an 
opportunity to show what soe could do on her fastest 
point of sailing. We do not think that she would 
have won, for she certainly could not have shown suf­
ficient superiority in twenty miles of reaching to over­
come the lead of five to seven minuteR which" Colum­
bia" would have established in the ten-mile .Ieg to 
windward. The decision of the committee that the 
ract' should count as one of the series was made in ac­
cordance with a stipulation suggested by Sir Thomas 
Lipton, to the effect that. as the contest this year was 
largely one between constructors, a breakdown on 
either vessel should be counted as a win for her oppo­
nent. 

The third race, because of t.he !lplendid wholesale 
breeze that held true throughout the course. was by 
far the most exciting of the series. The "Columbia" 
startep. about one minute behind the "Shamrock" but 
overhauled her just before reaching the stake. After 
the boats had settled down on their first leg to wind· 
ward, and "Columbia" had commenced to eat int.o 
thE' wind in the old familiar way, the issue was never 
in doubt for a moment. Her gain to windward waS 
exactly 5 minutes. 

We ('an not close the subject of the present cup races 
without .some reference to the great popularity achieved 
by the gentleman who was responsible for the chal­
lenger of 1899. Under the �traordinary delays and 
discouragements which t,ave marked the weather con­
ditions of the past three weeks, and the keen disap­
pointment which must. naturally be his on seeing so 
fine a boat as .. Shamrock" defeatea, he has borne 
himself with all those characteristics which mLrk the 
true sportsman. Whenever the next challenge comes 
from the other side. WA can imagine no one who would 
be more welcome to the American people as its sender 
than Sir Thomas Lipton. 

. .. r .  
AN ENGINEERING TRIUMPH. 

Unles� the engineers' plans miscarry, the early days 
of December next will see the waters of Lake Michi­
gan finding an outlet to the sea by two separate 
and widely divergent routes; the one being by the 
natural outlet through the Great Lakes and the St. 
Lawrence River to the North Atlantic, alid the other 
through an artificial channel connecting the lake by 
way of the lllinois River with the MiSSissippi and the 
water;, of the Gulf. 

The Chicago drainage canal, as this channel is called. 
will easily take l'ank as one of the monumental engi­
neering works of the century. Not only will it form 
one of the �reatest artificial ca.nals in existence, COIlJ­
paring in importance with the ship canals of the world, 
but as a work of municipal sanitation it is easily the 
greatest work of its kind ever undertaken. For what­
ever importance it may assume in the future as a new 
route to the sea for the waterborne commerce of the 
lakes, the canal was originally planned as a radical 
method of solving the problem of sewage disposal fOI' the 
city of Chicago. It was realized fully a decade and a half 
ago that the time was approaching when it would no 
longer be possible to discharge the sewage of this gl'eat 
city into the saine source from which it drew its water 
supply. Vast as is the volume of Lake Michigan it 
was only a question of time before tne polluted waters 
of the Chicago River would find their w.ay into the 
intake tunnels through which the water supply of the 
city was drawn in. However far the intake IlJight be 
extended into the lake, the polluted stream under the 
influence of local currents invariably followed, until 
the problem of some other method of disposal had to 
be faced. 

The plan adopted was at once daring and original 
It involved the cutting of a great canal twenty-two fpet 
in depth, from 162 to 202 feet wide, and thirty·fi ve miles 
in length, from Lake Michigan to the Illinois River, 
a tributary of the Mississippi, and turning the sewage 
of the city into the vast drainage ditch thus created. 
In this way the polluted waters would be kept con­
stantly in motion until they were lost in' the great 
volume of the Mississippi itself. By the time it Is"com­
pleted, the work will have involved the excavation of 
nearly forty JDilIion cubic yards of material, of which 
no less than twelve thousand yards will represent solid 
rock, the other twenty-ei!\"ht thousand yards consisting' 
chiefly of glacial drift. The excavation of the c .. nal 
invc>lved the di�-ersion of the Des Plaines River and the 
provi�ion of suitable works to control its waters and 
preserve the integrity of the canal in times of flood. 
As is invariably the case in works of this character. 
the actual cost has greatly exceeded the preliminary 
estImates, and by the time the work is fully completed 
it will have cost the city of Chicago fully thirty mil­
lion dollars. 

The approaching completion of the work, which will 
provide a waterway capable (If accolllodating large 
ship!! of 19 and 20 feet draught, has naturally �uggested 
the possibility of a through water way to the Gulf of 
Mexico by way of the canal, and the Mississippi River. 
The canal is, of course, much deeper than the Illinois 
River or the upper reaches of the Mississippi, and to 
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secure even the 1.4-foot channel proposed would entail 
a heavy expenditure on the part of the government. 

It is natural that. the people of Chicago, having in 
view the enormous development of commerce by way 
of the lakes b.lld the Weiland Canal. should find the 
prospect of another waterway to the seaboard very 
alluring. and he would be a bold prophet who at this 
early stage should rleny that it would be a profitable 
undertaking. The decadence of steamboat traffic on 
the Mississippi siuce the development of the great 
railroad systems is a discouraging feature; but it must 
be remembered that the opening of a 14· foot waterway 
from Chicago to New Orleans. would place the ques­
tion of river traffic on a very different basis from that 
under which it has made such a losing fight against 
the raih·oads. 

• ••• • 

REAR-ADMIRAL HICKBORN ON THE NEEDS OF 

THE NAVY. 

The annual report of the chief constructor of the 
navy. Rear-Admiml Hichborn, is of special value as 
embodying in full the lessons which have been learned 
from the varied experience of the late Spanish war. 
Although many valuable data had been gathered at 
the time 01 the last report. it was wl'itten too soon 
after the events of the war to enable the voluumious 
reports furnished by naval officers to be received and 
fully digested. 'fhe pI'esent report says: ., In respons!' 
to special orders the bureau has been furnished with a 
large mass of criticism and comment as to matters un­
der its cognizance. This criticism is the result of the 
experience under war cond itions of seventy-five officers, 
and covers t>wenty-five v�8sels of various classes." 

'fhe chief constructor was an early advocate of 
sheathin� as a means of enlarging the strategical and 
tactical qualities of warships, and the operations of the 
late contending fleets pI"Oved that the aovantages of 
this device have not been over·estimated. The wisdom 
of Congress in agreeing to the provisions that our new­
est battlejjhips and cruisers shall be sheathed and cop· 
pered is fully confirmed. Another obvious lesson of 
the war was the necessity for restricting severely the 
amount of combustible material on board ship. and as 
a result we learn th/!.t during t.he pa�t year advanta�e 
has been taken of the visits of the older sllips to the 
dockyards to improve them both in this respect. and 
also in the apparatus fitted for fire extinction. While 
the general attention whIch has been attracted to the 
question has resulted in an increase in the number of 

.com!Ilercial non-combustible materials. nothing has so 
far been produced we are told which is more emitable 
for general purposes than th'e-proofed wood. 

We learn that the reports which have been turned 
in by our naval officers confirm the impressions pre­
viously arrived at as to the strength, stability. s�a­
worthiness and maneuvering powers of our warships. 
As to matters of detail, the criticism in the repOl·ts 
naturally centered on such featureR as were most inti­
mately connected with war service, and which were, 
under the conditions. severely and thol'oughly tested. 
In this connection it is gratifying to leam with regal'd 
to that most important Jeature, .. tile Jlupply of ammu· 
nition to the batteries, that the ammunition hoists, 
etc. , gave very general satisfaction. 

The sanitary condition of our ships,as evidenced by 
,;he supreme test of the health reports, was found to be 
in the main satisfactory. although some defects in ven­
tilation must be remedied. especially in the older ves­
sels. The presence of steam pipes in the living 
qUArters of officers and crew is universally condemned; 
and the favor with which the electrical installations 
already made have been received. encou rages the 
board to replace steam with electricity as a motive 
power for the various auxiliaries, as fast as experience 
warrants. The wOJ'k already done in this direction 
includes the in�tallation of 320 electric motors in thirty· 
six vessels of various classes. 

Now. just here we would suggest that althc)I]gh the 
desire to improve the sanitary condition of our war­
ships is commendable, and the advanta�es of electric­
ity over steam in cleanliness and in keeping down the 
temperature between decks are obvious. there is a 
danger lest in its admiration of the electric auxiliary 
the burea.u should push the substitution too far. For 
we must rememher, that as compared with steam 
power, electric power is obtained at the cost not merely 
of increased weight but of a certain amount of power 
that. is lost in the double conversion; and while, con­
sidered as a matter of compromise, the weight and 
power are willingly sacI'ificed in the case of the manipu­
lation of turrets and alllmunition hoists. where perfect 
control is desirable, we think that for the operation of 
de<'k win�hes. anchor hoists and boat cranes, the steam 
winch is. perhaps. preferable. No complete substitu­
tion of electric for auxiliary !'team power would be war­
ranted unleRs the weights of larger duplicate central 
combined' en�ines and electric generators. together 
with the several auxiliary motors, was ahout the same 
or slightly less than the aggregate weights of addi­
tional boilers and the separate steaID engines now 
used. 

Electric motors are eRpecially economical where in­
termittent power is required at varying intervals, pro-
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vided a constant electric potential available at any mo­
ment is maintained. 

Other things being equal, it is a question still unset­
tled whether the weights of an electrical equipment 
will overbalance a steam auxiliary. It is feared in 
some quarters that it may, and thereby necessitate 
sacrifices in such important elements in our ships as 
�lleed, armament, and protection. It is supposed that 
tile inE:fficiency of the proposed new cruiserE of the 
.. Denver" class may be due in some measure to the 
electl'ic auxiliary idea having been pushed too far. 

The importance of providing increased docking facili­
ties is emphasized by the fact that not only will the 
lIumber of battleships in cOllllllission be doubled in the 
near future, but the time is approaching when exten­
sive repairs may be necessary upon the earlier ships. 
Now, while the completion of the new dry docks will re­
lie ve the immediate situation, the present programme 
does not affect the two most important dockyards, 
namely those at New York and Norfolk where, in each 
case, a new dock capable of receiving the largest vessels 
is urgently needed. The sallle difficulty is confronting 
the Navy Department with regard to our rapidly grow­
ing fleet of torpedo boats and destroyers, although in 
this caEe it is thought that the docking problem can 
best. be met by the construction of marine railways. 
Torpedo boats, because of their light plating, require 
frequent inspection of the bottom to detect corrosion. 
At present .it is necessary to dock these diminutive 
craft in the large dry docks-a manifest waste of time 
and money, especially when these docks are in urgent 
demand for the battleships and cruisers. 

The re port, after emph asizing the need for improved 
and extended repair facilities at naval stations, closes 
by calling attention to the need for an enlargement of 
the corps of naval constructors. It is stated that 
the amount of work done in the last two years is 
plainly out of proportion to the number of officers in 
the corps, and has only been accomplished by over­
work on the part of i ndividual officers. We are of the 
opinion that there is no recolllmendation in the whole 
report that demands more immediate attention than 
this. I II spite of the rapid growth of our navy of late 
years, and especially in the last two years, the ,total 
nUlllber stands at the old limit of forty, which is all 
that are allowed by law. Anyone who, like ourselves, 
was witness of the enormous amount of work taken in 
hand and sqccessfully put through during the past 
eighteen months at the Brooklyn navy yard by Con­
structor Bowles and his assistants, will be prepared for 
the statement that this important branch of the ser­
vice is sadly overworked . 

• •• •  
THE HEAVENS IN NOVEMBER. 

BY GARRETT P. SERVISS. 
The expected return of the main body of the Novem­

ber meteors dwarfs every other astronomical event 
this fall. The splendor of their display, in 1833, made 
so deep an impression that they have ever since occu­
pied a place apart in the popular imagination as the 
most gorgeous and startling of all celestial pageants. 
The fact that three of their periods measnre just the 
span of a century tends to add to their reputation as a 
spectacle. Although their returns are separated by a 
space of thirty-three years and a fraction yet they may 
be seen three times in the course of a man's life. One 
who saw them as a child, in 1833, might have regarded 
their fiery menace with the cooler judgmeut of a mid­
dle-aged man in 1866, and, this year, may behold again 
the scene that marked the start and the turning post 
of his life with ineffaceable memories of wonders in the 
heavens. 

But, while everybody hopes for a brilliant spectacle 
on this occasion, there are reasons for anticipating a 
possible disappointment. In 1866 the di�play, although 
imposing, was by no means as wonderful as it had been 
in 1833. The fact that the meteors were almost as 
abundant in 1867 as in 1866 showed that they were be­
ing scattered along theil' path. Later investiga.tions 
indicate that this scattering of the meteors has prob­
ably continued ever since. The planet Jupiter, the 

great perturber of the solar system, has had his hand 
upon them. They are apparently tl'aveling in se veral" 
shoals, or parallel streams, and it may be that when 
the earth crosses their line of march it will fail to pass 
through any very dense column of the wanderers. 

Yet, at the worst, it is certain that there will be a 
meteoric" shower." There may be only a' hundred, or 
a few hundred, visible in an hour, or there may be 
many, thousands. One unfortunate cirftulllstance will 
he the presence of a strong moonlight, which will suf­
tice to conceal many small meteors and to rob the larger 
ones of much of their brilliance. The maximum of the 
display is generally expect.ed soon after midnight on 
the morning of November 16. and at that time the 
moon will be within twenty-eight hours of the full 
phase. At 1 o'clock A. M., November 16, the moon will 
be in the constellation Aries, about two hours west 
of the meridian, while the radiant point of the meteors, 
in Leo, will be about two hours from its rising point in 
the northeast. 

While the best attainable informat.ion points to the 
first hour of the morning of November 16 as the time 
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when the meteors will be most numerous, yet the data. 
are so uncertain that all observers are advised to be on 
the watch forty-eight hours earlier_ Begin say at mid­
night on the 13th, and watch until dawn. Resume 
watching on the following night, and so on until the 
morning of the 17th. Every watcher for the N ovem­
ber meteors on this occasion can have the satisfact.ion 
of knowing that his, or her, vigil is being shared, all 
over the civilized world, by thousands of the brightest 
spirits, which now inhabit the earth. The solut.ion of 
the mystery of the N ovem ber meteors will stand, in 
the perspective of a thousand years, high alIlong the 
achievements of man. 

The watch for the meteors will inevitably call many 
unaccustomed eyes to the starry heavens, and luckily 
the constellations on view include several of the finest. 
Like the meteors, however, the stars will suffer from 
the effulgence of the moon. At midnight in the mid­
dle of November the eastern 'half of the firmament is 
especially beautiful . Nearly overhead glitter the 
Pleiades, a silvery swarm. A little eastward appears 
the V-shaped figure of the Hyades, containing the red 
Aldebaran, marking the eye of the great bull Taurus 
which the imagination of the constellation maker,� pic­
tured in the act of charging down upon the giant hunter 
Orion. The latter appears below the Hyades, toward 
the southeast, the u plifted •• lion's skin," marked by a 
curving stream of small stars, being interposed between 
the hunter and the bull. Two brilliant stars, the 
brighter, Betelgeuse, of an orange tint, being the farther 
east, lIIark Orion's broad shoulders. A sparkling group 
above indicates his head. His beautiful belt, symboliz­
ed by three fine stars in a straight row, next catches 
the eye, while below t.he belt a splendid lone star, 
Rigel, shines in the giant's upraised foot. 

An imaginary line drawn through the stars of the 
belt, and continued some twenty degrees toward the 
left, will point out the brightest star in all the heavens, 
Sirius, or the Dog Star. Northward from Sirius. and 
somewhat farther east, shines the lone first-magnitude 
star, Procyon. Above Procyon, but toward the west, 
are the twin stars of Gemini, Castor and Pollux. Be­
'tween G'emini and Taurus flows the Milky Way, which 
makes its appearance north of Sirius in the east, and, 
crossing the heavens, disappears when the Northern 
CI'OSS is setting in the northwest. North of Taurus 
and in the edge of the Milky Way is t.he brilliant white 
star Capellor. West of this is a curved row of stars, in 
a bright part of the Milky Way, belonging to the con­
stellation Perseus, and below Perseus, also immersed 
in the Milky Way, is the zigzag figure of Cassiopeia 
and her chair. Half way down the western sky is the 
great square of Pegasus, and extending fro m one cor­
ner of the square toward Perseus, is a row of second­
magnitude stars belonging to Andraneda, The Great 
Dipper is low in the n ortheast, standing on its handle. 

THE PLANETS. 

The remarkable assemblage of planets in the constel­
lation Libra, to which attention was called in October 
continues. At the beginning of November Mercury, 
Venus, Mars, and Jupiter are all in that constella­
tion, while Uranus is about 10° and Saturn about 25° 
east of its borders. All of these planets are too near 
the sun for satisfactory observation. Mercury and 
Venus, however, are moving away from the sun, and 
on the 16th the former attains its greatest eastern 
elongation, but it is so far south that it will not be con­
spicuous as an evening star. Venus will be seen in the 
southwest after sunset at the end of the month. A 
notable series of planetary conjunctions begins on the 
morning of the 4th, when Mercury and Mars meet. O n  
the evening o f  the 8th Mercury and Uranus are i n  con­
junction. On the morning of the 13th Mars and Uranus 
are in conjunction, and at noon on the 14th Venus and 
Uranus. On the forenoon of the 16th t.here is a con­
junction of Venus and Mars, and on the forenoon of the 
26th a conjunction of Venus and Mercury_ On the 
afternoon of the 27th Venus meets SatlIrn, and on the 
afternoon of the 30th Mercury and Mars are in con­
junction for the second time during the month. As 
these various conjunctions occur while the planets 
concerned are crossing the astrologically condemned 
region of Scorpio the high priests of superstition may 
by expected to make the most of them. 

THE MOON. 
New moon occurs on the morning of the 3d, first 

quarter on the morning of the 10th, full moon on the 
morning of the 17th, and last quarter on the morning of 
the 25th. The moon is nearest the earth on' the fore­
noon of the 12th, and farthest from the earth on the 
evening of the 24th. 

DEATH OF ADMIRAL COLOMB. 

Vice-Admiral Philip Howard Colomb died October 
14 at his residence in Botley, Hampshire, England, in 
the sixty-ninth year of his age. Admil'al Colomb was 
one of the greatest authorities on naval affairs, and 
especially on the evolutiou of war vessels. He invented 
'and secured the introduction of many of the devices 
which are now regarded as indispensable in modern 
warships. His first important invention was a system 
of flash signals for the British army which was adopted 
in 1859. In 1867 a system of flash signalll for the navy 
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was adopted and it is now used in every navy in the 
world. His system of interior lighting for warships 
was invented in 1873 and it is now universally us"d 
where the electric light cannot be obtained. He was 
the author of many professional and popular works. 

••••• 
A NEW ZEALAND VESUVIUS. 

For many years visitors touring through New Zea­
land never thought of leaving that country without 
first ma.king a pilgrimage to the terraces of the Hot 
I,ake district, abou t 180 miles distant from Auckland. 
This wild and curious territory is described by Mr. G. 
R. Falconer in tbe last number of The Windsor Maga­
zine. 

The white terraces of Rotomahana rose up in a series 
of twenty platfor ms in the form of a gigantic stairway. 
Each terrace was perfectly horizontal and of dazzling 
whiteness. The top step was vertically 80 feet above 
the base and sat 300 feet back. From every platform 
bubbles copious clouds of stearn. A stream of boiling 
water continually flowed from the geysers and as it fell 
slowly from tier to tier the silicates with which the 
water was heavily charged became deposited, on its ex­
posure to the air in wonderful lace-work designs of infi­
nite variety and of dazzling whiteness and purity were 
formed. Not far from the white terrace was another 
termed the "Pink Terrace" where, owing to some 
coloring substance in the silicious waters falling from 
the geysers, the deposits were of a delicate pink hlle 
from which was derived the name "Pink Terrace." 

Uufortunately New Zealand no longer possesses this 
unique spectacle for the terraces are no more. The 
various agencies of nature which originally built up 
such cnrious forms served in turn to destroy them. Mr. 
Falconer gives a graphic description of the event. He 
was residing at that time ahout 40 miles distant from 
Tarawera. In 1886, on June 10, the night was clear and 
calm. Heavy rumbling sounds li.ke rolls of distant 
thunder filled the air but there was no very great alarm. 
The next day dawned dull and gloomy. About half­
past se\'en o'clock the morning gmw darker and light 
gray ash, very fine, began to fall. He says that although 
they surmised an eruption was taking place in the Hot 
Lake district, there were no definite tidings to that 
effect 80 that he could only wait to see what would 
bappen. By the aid of a lantern he succeeded in grop­
ing his way to the telegraph office, and there he learned 
that a serious disturbance was taking place at Tara­
wera and Rotomahana. About eleven o'clock the 
darkness lifted. All round the ground was covered 
with a thin filmy pall of fine ash to the depth of half 
an inch and it was afterward found that the intense 
darkness was caused by a thick cloud of dust blown 
out by the volcano to a height so tremendous that it 
passed above Tauranga and dispersed over the country 
some miles away. 

The manifestation was accompanied by intense cold, 
the thermometer registering 5 degrees of frost. This is 
explained by the fact that the columns of steam as they 
came ,hissing out of the craters, expanded as theyas­
cended and absorbed their own heat which became 
latent so that the beat was abstracted frolll every­
thing near. A day or two later the Government geolo­
gist arrived at Tauranga and preparations to inspect 
the seat of the disaster were pushed rapidly forward. 
On the fourth day after the eruption, t.he party arrived 
at Wairoa t.he Maori village. There was scarcely a 
vestige of the settlement to be seen, the whole village 
had been crushed beneath the volcanic lava and the 
charred and battered remains of the little village 
church and other buildings protruded above the sur­
face of the deposit, which at fir�t. measured 4 feet in 
thickness, but afterward settled down to half that 
depth. One young Englishman was killed as well as 
the Maoris who lived in the district and exacted tolls 
from visitors to the Hoi Lakes. The scene was the 
wildest i maginable. The air rushed over the land with 
cyclonic fury, uprooting, tearing and breaking trees 
that had survived the hail of rocks leaving here and 
there a gnarled and jagged trunk denuded of branches 
and stripped of its bark. 

'fhe next day the party set off for Rotomahana. As 
they approached the Hot Lakes huge cracks extending 
hundreds of yards in length and about a foot in width 
were seen in all directions. The scene was one of the 
strange grandeur of absolute desolation. The upheaval 
of nature had blown the wonderful terraces to atoms; 
stearn was rising in dense clouds from one end of the 
area to the other, a distance of about nine miles. 
Rotomahana Lake was a yawning caldron from which 
rose a majestic column of !'team. The ground was 
completely stripped of vegetation and covered with 
lava from tbe mountain. The lava was reduced to the 
consistency of flour so that the explorers sank in it 
nearly to their knees. Thus in the space of time was 
North Island suddenly shorn of its most peculiar 
natural features. In six hours the whole a'!pect of the 
country was changed, and what was one of t.he most 
beautiful spots in the worla was transform(>d into a 
barren country carpeted in lava and covered with 
d�bris. The geysers, however, still abound in pro­
fusion, and it is possible in time other terraces may be 
formed. 
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A NEW GANG OR CULTIVATOR PLOW. 

Our illustmtioll represents a Bovel cultivator plow 
which has been patented by John T. Lucas, of Wasco, 
Ore.,  and which is chararacterized by the use of a rear 
guide-wheel having but slight frictional engagement 
with the land, and by the use of mechanism for rais­
ing and lowering all the shares simultaneously and for 
leveling the plow_ 

The body of the plow is composed of two side beams 
and two projecting intermediate beams. The right­
hand side beam is bent to form a series of steps, to 
which rectangular shares, concaved on their forward 
faces, con vexed on their rear faces, are bolted_ One or 
1II0re shares are provided with landsides. 

The landsides prevent the shares from slipping upon 

A NEW GANG OR CULTIVATOR PLOW. 

hilly ground; and their shape is such that much of the 
friction usually met with is avoided. The shares and 
landsides are especially adapted to three-wheeled plows, 
the draft being considerably reduced by reason of 
the small pressure between the land and the bottom of 
the shares and their landsides. 

The rear share differs from the others, in having an 
integral sleeve which receives a vertical shaft carrying 
at its lower end a fork in which a beveled �uide wheel 
is journaled. A forwardly extended arm is attached 
to the shaft, moves over a guide to the right, and is 
prevented from moviug toward the land by a pin with 
which it engages. The guide-wheel, therefore, requires 
no attention and need not be operated by hand. 

At the front end of the plow a clevis of angular con­
struction is arranged. One member of the clevis is 
adapted to tra vel laterally; while the other member 
is provided with a series of apertures adaptlld to re­
ceive a draft device. The clevis is laterally shifted 
through the medium 
of a hand-lever to 
vary t h e  drat to 
and from the land 
when the plow is in 
Illotion.  

The plow-frame is 
provided with sepa­
rate, parallel axles, 
formed with crank­
arms by which the 
supporting· w h I' e fs 
are carried. A lever 
is con nected with 
each axle. By means 
of the lever at the 
left of the frame and 
attached to the rear 
axle, the shares can 
be raised and lower­
ed ; and by.means of 
the left-hand lever 
the whelll which tra­
vels in the furrow 
can be raised inde· 
p e n d e n  t I Y of the 
landside wheel, so as 
to level the plow. 

I •• 
SEVERAL p r o  m i­

nent railroad men 
have given a num­
ber of cars to be used 
for religious work, 
and they are describ­
ed in a rllcent num­
ber of The Rail\\'ay 
Review. T h e  cars 
are 80 feet long and 
there is a 50-f 00 t 
c h a p  e I capable of 
seating a hundred 
people. The y are 
kept in repair and go 
through the shops 
for paint and varn­
ish whenever needed. 
They are met with 
a I III 0 s t universal 

-- --

J Citutific jmtricau. 
favor by the officials of the railways and they are 
al ways given free transportation over any line. 
The car is really a parsonage, church, choir and 
chapel combined .  A distribution of bibles, tracts and 
religious newspapers is made among the railroad men 
and people in destitute places. The cars are enabled 
to make calls at small towns which are long distances 
away from the nearest church. The chapel car is 
8pecially welcome at the car shops. The pulpit is at 
one end of the car and the audience is seated as in the 
ordinary day coach . .  

• • • 
A FOUR·SPINDLE HORIZONTAL CAR-BORING 

MACHINE. 

A machine has been constructed by the J. A. Fay 
Company, 10 to 30 John Street, Cincinnati, 
Ohio, which is designed to overcome the diffi­
culties met with in operating the car-borers 
used in the construction and repairing of 
railway and street cars, agricult.ural imple­
ments, and heavy wagons. In this new 
machine the driving or belt power of the 
boring spindles has been 80 illlpl'Oved that 
the capacity in boring holes of large diameter 
has been considerably incI·eased .  

The working parts o f  the machine are all 
supported by a heavy cored column. 

The boring spindles are 1H inches i n  
diameter and are double key-seated. They 
have a vertical movement of 13 inches con­
trolled by adjusting levers, and a transverse 
movement of 16 inches. Abundant belt 
power is provided for boring holes 3 inches 
in diameter. The Rpindle pulleys are 7 inch­
es in diameter by 7% inches space. The 

spindles run i n  heavy self-oiling bearings of gun metal. 
For each of the spindle frames there are four gibs 

whereby the wear is readily taken up. These frames 
are rigidly supported at top and bottom, are counter­
weighted, giving them an easy vertical movement, and 
are adjusted by levers having an automatic locking 
device consisting of a double-eccentric working against 
a guide that grips with increasing force when the strain 
is applied. The spindles are driven by one belt prop­
erly adjusted in tension by an automatic sliding tight­
ener. The table is 8 feet long by 15 inches wide, and 
is supported on two heavy cored stands; its sides are 
strongly rihbed and carry niue friction rollers, one of 
which is fluted, and provided with a hand wheel and 
with a vertical adjustment. The fence o n  the back of 
the table has a high support on each side of the bor­
ing bits. 

On the top of the frame are two sets of sheave pul­
leys giving a direct vertical pull on the spindle frame 
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and avoiding any binding. Counterweights on the 
back have rollers which reduce the friction on the 
sides of the frame. 

• '. I • 
A MECHANICAL BUTTER MOULDER AND CUTTER. 

In restau rants aud hotels it is customary to form 
butter into small pats or disks of such size as to answer 
for one person. A machine, by means of which such 
pats can be quickly produced, has been invented b�' 

A MECHANICAL BUTTER MOULDER AND CUTTER. 

Leopold Linkiewicz, of 176 Graham Avenue, Brooklyn, 
New York city. The machine comprises an inclined 
barrel or chamber formed in two parts fastened to­
gether by a pin and bayonet-slot connection. One end 
of the barrel has a hopper for the reception of the 
butter, and the other end has a discharge opening. 
Within the barrel a crank-operated spiral is mounted, 
which is connected by gearing with a shaft journaled 
above the spiral. The spiral is composed of two 
parts, one of which is made of wood, and the other of 
which is composed of a flat plate of spring metal se-

. cured by one end to the wooden part, being otherwise 
unsupported, so that it can be compressed during its 
rotation by engagement with the sloping end surface 
of the barrel. The butter is, therefore. compl'essed and 
forced toward the wooden screw portiou and issues from 
the discharge opening in a bar of cross-section COITe­
sponding with the shape of the opening. The forlU of 
this cross-section can be changed by the employment of 

slides with variou8ly­
s h a p  e d openin�s. 
The shaft above the 
spiral carries at the 
dischar�e end of the 
b a r  r ei a disk on 
w hi c h spring-held 
knives are pivoted, 
sweeping past the 
dischar�e opening. 
A pin on the barrel 
engages t h e  out�1' 
ends of the knivps 
to retard them ju�t 
before passing t h e  
discharge opening, 
so that the butter is 
cut by aquick, sharp 
blow. On the sidll 
of the d i s c h a r g I' 
opening opposite the 
pin, a knife-c1t'arer 
is s e c u r e d  which 
serves to cleau the 
knives as they sweep 
around.  Butter· pats 
h a v i n g variously­
fOI'med surfaces can 
be produced by the 
use of special knives. 

••• 
THE government of 

New Zealand n o w  
sends co m m  u n i ­
cations by c a 1'" i er 
pige o n s  between 
Auckland and· Great 
Barrier Island, a dis­
tance a c r o s s  the 
water of 30 miles. 
The service is con­
trolled by the Post 
Offic e Department, 
and the fee tor a 
single message is one 
shilling and a stamp 
for this amount has 
to be bought at the 
Post Office. 
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An Emerald Craze I n  Colom bia. 

U nited States Min ister C.  B. Hart writes : " U n til 
very recently emeralds were a d rug on the m arket of 
Bogota. One who desit'ed to buy them had only to 
wait and have them brought to him. The famous 
Muzo Mine, which has produced emeral ds of great 
value and in large quantities, l ies near Bogota, and 
t he people of this city had long been famil iar with its 
prod ucts. This mine is operated by a French compan y. 
which insists that for the past year or !w it has found 
al most no emeralds. However, from this source, or 
from some other. crude emeralds have contin ued to 
come i nto Bogata. Of the cut stones, set and unset. 
there has been an abundance i n  the market. H ard 
ti mes have compelled many persons to offer for the 
sale their h igly prized hei rioollls, and these have been 
obtainable, as a rule. at very low prices. In July an 
emel'ald craze seized upon Bogota. The jewelry stores 
and al l other establishments where emeralds are dealt 
in were besieged by persons who wished to buy, and 
by others who wished to sel l : and for the same reason. 
meu and women crowded the streets, stand i n �  in t.he 
roadway as well as on the side wal k. some d isplaying 
their emeralds and others their money. A j e welry 
establ ishment located on the most promi nent corner in 
Bogota was compelled to ask the pol ice to drive the 
Cl'o wd away. 

" As the news spread outside of Bogota. emerald 
owners began to rush in. This swelled the throng and 
sent th>! fever up several degrees. Sales were made 
right and left, at prices h i therto u n heard of in t h is 
market. Persons who had not thought of sel l ing, 
tempted by the wild rush to buy. brought out their 
emeralds and began trading. Nobody coul d  explain 
the real cause of the excitemen t., and many are now 
begi nning to realize that it was wi thout real cause. In 
a few days the fever reached its  height and began to 
decl ine. While it  lasted emeralds sold. on a gold basis. 
at about three times their val u e  in this  market. j ust 
befol'e the excitement began. It is estimated that u p. 
to this time about 4.000,000 pesos have changed hands 
as the result of the furor. 

" T he crowd soon disappeared from the streets, and 
many buyers who went in on the flood tide find them­
selves with emeralds that will not bring the price they 
paid for them. Others, also inexperienced, have more 
or less excellent imitations as souven irs of this extraor· 
dinary movement. It does not appear that the expert 
dealers have bought so extravagantly as the general 
p u blic. and yet it  is believed t hat some of these have 
far overreached themselves. 

.. The only approach to an explanation for this craze 
is that a Bogota dealer who went to Paris recently. on 
his return to this city began to buy emeralds at hi gher 
prices than had been ruling in the market. This 
seems to have started it. Some of the experts say that 
this dealer d rew out of the market long before prices 
reached their height. and that he did so because emer­
alds were sel ling in Bogota for more than they would 
bring in Europe. " 

. ' . . . 
A RACING AUTOIIOBILE. 

In Paris it has become q u ite t.he fash ion to have 
automobile races covering long distances, and manu­
facturers build special machines for this  purpose. The 
prevalence of good roads in France favors this sort of 
sport. But in this conntry, the road conditions as 
a rule. are against automobile racing, though the era 
of the bicycle has done much to 
effect road improvement. 

Our i l l ustration of a special rac­
ing gasoline propelled Winton ma­
chine showing, Mr. Winton's hand 
on the driving lever, h as been 
built  extra heavy to withstand the 
strai ns liable to be put upon it by 
reason of rough roads. and also to 
enable it to travel at a speed of 
twenty-eight miles an hour. where 
possible. It w i l l  be noticed that 
acety l ene dash lam ps are on the 
fl'OIl t. and also the signal horn' mid­
way bet ween them. It is  eq ui pped 
w i t h  a seven horse power Winton 
en�i.ll e and is expected to do the 
work iutended for it  very easily. 
T h e  vehicle is to be used i n  making 
a t i me record bet ween Chi cago and 
New York sometime t his tal l .  

A P ne u m a t i c  Letter COI,yln!!: 
Boo k .  

A novelty is a pneumatic letter­
copying book. The device is in­
tended parti cularly for the use of 
travelers who cannot have access to 
a press. The book is simi lar to an 
ordinary copy book in general ap­
pearance and is provided with clasps 
to hold the covers firml¥ and fUl'­
nish resistance to internal air pres­
sure. The leaves are m oistened in 
the usual way with a brush or 

',ieutiiic �meti,a •• 
sponge, or damp cloth.  and the book is closed and clasp­
ed and the air bag is pumped up by means of a bulb. 
The pressure is even and good copies can be obtain· 
ed by its use. 

,. . . . . 
A PORTABLE ACETYLENE GAS LAIIP. 

A new acetylene gas lamp has been i n vented by 
Peter J osserand, of Josserand. Tex .• w h ich is particu­
larly adapted for use as a table-lam p, and which is 
arranged to insure a uniform, perfect. and brilliant 
light. 

The lamp comprises a base supporting a bowl form­
ing a generator in which the calci um carbide is con­
tai ned and i n  w h ich I!"as is  generated. A cap screws on 
the generator and terminates i n  a pipe by w h ich a wa-

THE J'OSSERAND ACETYLENE-LAMP. 

ter-reservoir is su pported. A tube provided at its upper 
end with a burner, extends throngh the reservoir and 
serves to condu(,t the gas. Water is supplied from the 
reservoir to the generator below by means of a pipe 
provided with an automatic val ve. As shown in our 
enlarged detail vi e w  this valve has a down wardl y  ex­
tending stem fitting loosely in the end of the water 
pi pe, and an upward ly-extending stem recei ving the 
end of a rod scre wed in  a cap closin g  the valve-cham ­
ber. The screw-rod is provided with a col lar en gaged 
at its lower end by a spring coiled around the stern. 
A tube opening into the valve-chamber above the valve, 
cond ucts the water to the generator. 

When the screw-rod is scre wed down, the valve is 
seated to cut off the water supply, but when the rod is 
screwed out u n ti l  the collar abuts against the under 
side of the cap so as to allow the spring to hold the 
valve loosely to its seat, then the water rises in the 
valve chamber and flows drop by drop to the genera­
tor. When the gas pressure overbalances the water 
pressure, the valve is seated, thus preventing the fur-
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ther generation o f  gas. When the gas pressure has di· 
minished, the valve is opened by the water and genera­
tion is resumed. 

The supply of carbide can be replenished by unscrew· 
ing the generator cap and placing the req uired quan­
tity of the material within the bowl. The water reser­
voir can be filled by means of a fil ling cap. 

• • • •  

Brlt18h Con8uJar Report8. 

Feild-:ln's Magazine laments the i nadequacy of the 
British Consul Reports which are issued without notice 
at uncertain intervals. and which are mostly  prepared 
by men who have not had the ad vantage of any COIII ­
mercial experience. The reports are sold and with few 
exceptions are qu ite useless either in consequence of 
the incompetency of the authors or from the great de· 
lay in their publication, rendering the information 
out of date. O f  late, instead of gi ving information 
which might possibly be of value they consist, for the 
most part of reproving homi lies addressed to B" itish 
manufactu rers on the s u bject of their fai l i n gs. A prop­
erly organ ized cOlll mercial section is now a necessi ty 
to the government of a man ufact uri ng cou u t ry. This 
is shown by both Germ any and the United States 
whose consular service in trade respects is very supe­
riol". The American Consular Reports are issued dai ly 
and are sent to all newspapers who will use them. 
The Consular page in the SCIENTIFIC AMERICAN 
SUPPLEMENT, w h i ch is published weekly, gives an 
excellent idea of the value of these reports. 

. · e • 
On tile Blue Color of Water. 

In an article that appeared in  No. 1,  Vol. XVIll.  of 
the Recflui l  des Travaux Chimiq ues des Pays-bas et de 
la Belgique, W. Spring again discnsses the questions 
as to the cause of the blue color of water. Man�' 
ph ysicists have regarded the blue color of the sea and 
of lakes as not belonging to the water itself, but  as 
hei ng produced by the reflection of the sunlight from 
i n visible particles which the water al ways contains in 
suspension. This idea was suggested by the theory 
then held regardi n g  the cause of the blue color of the 
sky. Earlier experi ments of Spring led him to the 
conclusion that water itself is  b l ue. and that the fine 
particles which it  holds i n  suspension, while con tri hut­
ing very much to its i l l umination, exert no appreciable 
influence on the in tensity of the blue color. Soret had 
previously, in 1869, expressed this same opi nion. As 
neither the work of Soret nor that of Spriu� appear!! 
to have convinced everyone, S pri ng has again taken 
up the subject with the object of deter m i n i n g  experi­
mentally the optical properties of the particles i n  
clear waters, parallel rays from a powerful electric 
l ight were passed through (1) distilled water, (2) the 
drinking water of Liege. and (S) rain water that had 
been allowed to stand. In all cases the presence of 
particles became apparent, the clearest bei ng the drink­
ing water. There was no evidence of a blue water. 
Now four experiments were performed. 

1.  A cel l  contai n i ng a solution of magenta was inter. 
posed bet ween the source of light and the tube con­
taining the water, so that only red l i ght passed t h rough 
the latter. U nder these conditions the light appeared 
red and its i ntensity was not diminished . 

2. The light was passed through a sol ution of picric 
acid before it was passed through the water. The 
yellow light was not in the least modified by being 

passed through the water. 
S. The water was illuminated by 

blue light prod uced by interposinl! 
a cell containing an ammoniacal 
solution of cupric hydrate or a piece 
of cobalt glass. The result was the 
same as in the first two experi ­
ments. The color was not changed 
by passing the light through the 
water. 

4. Green light produced by pass­
ing it through a solution of n ickel 
chloride gave the sallie results, t h at 
is to say. the color was not chang­
ed. 

These experiments show that the 
particles, to which clear water, dis­
t i lled of n at u ral, o wes its i l luniina­
tion , ha\'e the power to reflect t h e  
red, t h e  yello w and the green waves, 
and that they cannot. therefore, be 
the cause of the bi lle color of water. 
Reflecting w i t h  equal fac i l ity waves 
of all lengths. they ret u rn the sun­
light to us w it h o u t  chromatic 
change. The author concludes 
that water is bl ue of i tself. and that 
the particles which it  holds in sus­
pension are the principle cause of 
its il lumination . Accord ing to their 
nature, they determine also the 
modification of t.he color of the 
water, and produce greenish tones 
when they do not d estroy al l the 
natural color.-Am. Chem. Jour. 
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Some Cale ndarlal Facts. 

To the Ed itor of the SCIENTIFIC AMERICAN ; 
The following corrections sho u l d  be made i n  my arti­

cle entitled " Some Calendarial Facts About t h e  T wen­
tieth Century, " printed in your issue of Septembet· 23, 
1899 ; 

I n  the third paragraph ,  l i n e  three, . .  t wenty· four " 
should be . .  twenty-five " ; l ine t w € l ve, 1!}68 should take 
the place of 1969 ; l i nes seventeen and eighteen, instead 
of 1906, 1928, 1956, 1984, respectively, read 1902, 1924, 1952, 
1980. In the next to the last paragraph, li nes fifteen 
and sixteen, " wholl y " and " only partial l y " should ex-
change places. BENJAMIN F. YANNEY. 

Mount U nion Col lege, All iance, Ohio. 

The Yacht .. America . "  

To the Editor of t h e  S CIENTIFIC AMERICAN : 
The i nterest taken i n  e veryth ing pertaining to the 

internat ional yacht races is  m y  excuse for calling atten­
tion to certai n facts i n  regard to the old " Ame rica, " 
which are not genera l l y  known.  Many p ictures of her 
h ave been recently published showing her original rig 
with a single  topmast and one large j i b. W h i l e  this  
was the rig t hat s h e  actual l y  used , t h e  appearance of  
the pictures is not at all l ike t h e  boat herself. When 
she made her famous race het· masts had an amount of  
rake very much greater than is e ver seen at the pres­
ent day and more than her m asts had afterward . At 
the time of her race a pl u m b  bob d ropped from the 
masthead would strike her taffrai l .  A reference to the 
London Illustrated News of 1851, of a date a week or 
two later than the races, will contiI'm this statement. 

There was anothet· remarkable featu re i n  the • •  Ame­
rica " i n  her original form which has not received 
notice, and in some of the engravings w h ich have been 
published showing the longitud inal section, grave mis­
t.akes h ave been m ade. She had a stern post of un­
usual length and great rake. Her draught of water 
forward was said to be in the neighbot'hood of one· half 
w hat i t  was at t h e  stern post, and it  was generally 
u nc,l erstood that she was modeled i n  what the old 
designers used to cal l  a drag l ine. That was that the 
watet· l ines as laid d o w n  were inclined to the trne 
water line and were lower at the stern t han at the bow. 

The boat was purchased by an English man not long 
after the !'aces i n  185 1 ,  and i n  accordance with English 
ideas the rake was taken out of the masts by giving them 
new steps and she was ballasted so as to bring her 
more nearly on even keel. T his chan ge of rig and bal­
last took the speed o u t  of  her and she was no longet· 
able to work to wind ward as before. Indeed she could 
not l ie  nearly as close to the wind as with the raking 
masts. When she fel l  i nto the hands of the U nited 
States government, her masts were very m uch nearer a 
vertical than they were origi nally a n d  have remai ned 
so u n ti l  the present time. The possibil ities are that if 
they were given the original angle of rake she would 
be a very much better boat than she is at present, 
although when going free or .. winged out " there 
would be d ifficulty with t h e  booms com ing home, a 
fa u l t  which all  vessels w i th raking masts encount er. 

One of the peculiarities which greatly i lIlpt'essed all 
E ngl ish writers w hen she m ade her appearance in 
British waters i n  1851, was that her sails were as " flat 
as boards " and that they were laced to t h e  booms at 
the foot. This was a great n ovelty, as t h e  old English 
idea was to allow the sai l to belly so as to contain as 
m u ch wind as possible, the thought being that the 
quantity of wind contained in the sail in some way 
increased the driving power. I n  a recent int!'lrview, 
Mr. Ratsey makes mention of the fact that he, with 
his father, visited the " A merica " i n  1851 and studied 
het' rig and the cut of her sails very closely. If  the de­
scriptions of the latest H erreshoff sails are true, he has 
been returning to English practice w hile Mr. Ratsey 
has followed as closely as possible the example set b y  
the • •  Am erica." The photographs of the two boats 
seem to bear out this idea. Most of them show the 
" Shamrock " with sails m uch flatter than those of the 
" Colu mbia." 

I n  this connection, one of the most valuable things 
for the racing p ublic would be to obtain descriptions 
of the experiments tried years ago by Mr. Ste vens i n  
regard t o  t h e  relative value of  differe

'
ut  rigs. These 

have been al luded to several times within the last 
year, but only in a very general way. 'l' radition has it 
that he built boats of large size as nearly identical as 
possible and then rigged them in different ways and 
raced them against each other, changing crews from 
one to the other, and then to make the equality perfect, 
changing rigs and b eg i n n ing a n e w  set of races in w h ich 
crews again exchanged boats. I t  WOUld, at least, be 
i nteresting to know the speed ob tai ned by the boats 
in his day and how close they could sail to the wind.  
The older men seem to think that the " America's " 
speed has been very greatly red u ced b y  the modi fica­
tions wh ich have taken place in her rig, and t h at she 
would be fast at the present day by the side of an y ­
thing except a racing mach ine. W. E. PAR'l'RIDGE. 

Philadelphia, October 13, 1899. 

J t itutifit �mttitau. 
CONTROL OF THE SAN .JUAN RIVER AT 

GREYTOWN. 

To the Editor of the SCIENTIFIC AMERICAN ; 
It is true t hat the approachi n g  completion of the 

Panam a  Canal raises a question for serious considera­
tion w hether it is  wise for t h e  United States to begin 
another, for the same purpose, at this time. 

But it can only be a question of t i me-one rail road 
across our continent was once t hought sufficient, and 
i t  will  do no harm to d iscuss , for future need, the 
physical q ue!>tions i n  vo l ved . 

Your corresponde n t  w ishes to offer his  m ite concern­
ing the obstructions in Grey to w n  h arbor, the eastern 
terminus of the proposed N icaragua Canal, described 
and i l l ustrated so handsomely in your issue of Feb­
ruary 18. 

Reprod uctions of the plates of the h arbor in  1832 and 
1895, and that of the delta of the San J uan, together 
with statistics q u oted from t h is article, show clear l y 
the cause of the trouble.  Silt.,  d ischarged into the sea 
through the de l ta, is swept along the coast by c ur­
rents prod uced by the trade winds, and finding repose 

MAP OF GREY TOWN HARBOR, SHOWING PROPOSED 

NEW CHANNEL FOR THE SAN JUAN RIVER. 

i n  the pocket forming the harbor of Grey town, it  h as 
accum ulated there far ages. 

But, before p roceeding to discuss a remedy, we m ust 
glance at surrounding conditions. Lake N icaragua, 
through which the route passes, has an area of 3, 000 
square m i l es, a drainage basin of 12, 000,000 squ are 
mi les, and an annual rai n fal l of 256 i nches, or about 21 
feet. 

The San Juan River, the o utlet of the lake, is 120 
m i les i n  lengt h ,  has a mini m u m  disch arge in the dry 
season of 12, 000 cubic feet per second .  with a maxi m u lll 
dischar!{e in the rain y  season of 60, 000 cubic feet per 
second, accord ing to some au thori t i es, and 150, 000 
cubic feet per second accord ing to others, the latter 
figures re presenting a vol ume equal to  t wo-thirds of 
the average flow over N iagara Falls ; and the silt 
brought down to t h e  sea, ann ually, i s  estimated at 
600, 000 cubic y ards. 

It is ob vious t hat n o  j etty can be bui lt  in the har bor 
which will not be outflan ked by this silt so long as it  

THE DELTA OF THE SAN JUAN. 

is turned loose to windward. But why allow this ? 
Keep it in the river, and make the river clean out the 
harbor. 

Levee in, for t wenty· five or thirty miles, the branch of 
the delta known as the lower San Juan Coast, with an 
appl'Oach to the harbor ranging with the east, as repre­
sented by dotted lines on the plates, the material for 
the levees of this approach to be taken from a central 
trench, to guide the flow i n  its incip iency, and let t h i s  
be done d udng o n e  dry season. A s  soon a s  possible i n  
the begi n ni n g  of t h e  n e x t  dry season di ke u p  a l l  out ­

lets except the new one, so that the new channel will  
be partially cut before the floods come, and then l et 
the river do the rest. 

During one wet season the concentrated flow of this 
mighty torrent wou l d  open a channel deep enough for 
any craft afloat, not o n l y  to Grey town, but to poi nts 
many mi les above, making it possi ble to shorten t h e  
canal t o  that extent i f  t h e  low level route i s  ad9pted,  
or,  i f  the high level  route is  selected, deep water 
would be brought to i ts terminus. And i n  th is long 
stretch of river well sheltered anchorage would be 
found for unlimited numbers of ships. 
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The silt, we must . remember, would no longer move 

along the coast outside, but would n o w  be suspendt d 
in the river current, from which it could not be drop­
ped in the form of a bar, until the velocity of t his 
current was assisted by impinging upon still wah r. 
But instead of im pinging u pon still  w ater the river 
current would form a j unction with the outside CUi ­
rent at an acute an gle, by w h ich the silt would be cat ­
ried on and distri b uted along the coast beyond, rend· 
ering the furmation of a bal' i m possi ble. 

To appreciate how peculiarly well the San J uan is 
adapted to the service proposed, we m ust glance at 
w h at occurs in other large rivers. I n  the Mississi p p i ,  
f o r  instance, th ere is a never-ending s u p p l y  of s i l t  from 
its head waters to the sea, one flood rolls  this load 
along the bottom a certai n d istance and then drops it 
for t h e  next flood to take up. In all parts and in al l  
seasons the bottom is thus encum bered . 

B u t  in the San Juan conditions are entirely d ifferent. 
The silt  of t h e  u pper drai nage basin goes into the 
lake and stays there, leaving only that of the river and 
its lateral tributaries below the lake to find its way to 
the sea. Under the enormous rain fall  of that local ity, 
Lake Nicaragua becomes a huge standpipe frow w h ich 
great vol umes of u ncharged water pour, long after the 
lateral tributaries of the river have ceased bringing 
down soli d  matter. This afterflow then s weeps out the 
silt left, i n  the ri ver's bed. and, as no more is coming in,  
the bottom is thoroughly cleaned ; and the same re­
sult would be obtained in the harbor's bed when the 
river is concentrated upon it.  

This action will  be enhanced by the structures of the 
canal ,  for a dam would be p l aced on the river about 
half way down, making slack water back to the lake. 
This would cut off all silt in  the river above the dalll, 
and lessen by one -h al f  the di stance to be cleaned out 
below. 

The cost of  constructing a harbor at Grey town is 
estimated a.t $2, 500, 000 by one authority ant! at $9, 500, -
000 by another. One· half of the lesser estilllate would 
be i n  excess of w hat would be required by the plan 
p roposed, and keeping up the levees would be the only 
cost after ward. W I LLIAM W .  BLACKFO.RD. 

Lynn haven, Princess Anne Cou nty, Va. , September 
20, 1899. 

. I .  I • 
A r m y  Transport Service. 

To the Editor of the SCIEN'l'IFIC AlIIERICAN : 
Will  you kindly !{ive answer to t h e  following naval 

q uestions ih you r  esteem ed jou rnal ? 
1. T h e  navy department is su pposed to be i n  great 

n eed of a certa i n  class of vessels for P h i l i ppine service. 
T h e " Uol u llI bia " and •. Minneapol is " are not in COlll­

m ission at the present time, a lt hough it wou ld seelll 
that in these two splim d id ships the n a v y  possesses a 
pair of cruisers extraord inari l y  well adapted to the par· 
ticular needs of the Phil ippine work. They are eco­
nomical s h i ps under one scre w and capable of t h e  high·  
est  speed when n ecessary. T h ey are of fai rl y l ight 
draught and carry a large cOlllplemen t available for 
duty in cutters and launches about the coast inlets,  etc. , 
and it is poss i ble to give thelll extra large com plements 
of marines fot· shore d uty. It is even possi ble to use 
them fot· woderate troopship service, among the 
islands where a battalion of infantry m ust freq uently 
be needed for qu ick transportation over short dis­
tances. They are also probably the " coolest " ships 
in the navy for tropical service. It would be interest­
i n g  to know why two such excellent vessels, possessing 
q ualities that are i n  great demand at the P h i lippine 
Islands j ust now are kept tied up at a navy yard dock, 
although it is of cou rse u n d erstood, that thet'e are 
reasons of some sort not generally known outside the 
efficient navy de·partwent. 

2. The New York p apers s tate that the rebuilt  
" Ch icago " has no electric i l l uminating plan t. This  
seems q ueer. Is it  not incorrect ? READER. 

October 11 ,  1899. 

[1. The •. Minneapolis " and " Columbia " would not 
be suitable for the service proposed by our correspond­
ent. 'fhese ships require an enormous com plement to 
run them, and this is one of the chief reasons for their 
being laid up. At a time l i ke th e  present, when officers 
are so badly needed, better results are obtained b y  
having t h e  same n uw ber o f  offi cers and m e n  berve on 
several slllaller boats of l ighter draught, and the policy 
of the :Navy Department is to place i n  comm ission few 
of th e  larger and llI0re of the s m aller boats. When 
larger sh ips are used i n  the Philippines, it is desirable 
to send out completel y armored vessels such as the 
. .  B rook lyn " and " Orego n . "  Moreover, the large co m ­
plement of officel's a n d  llI en n ecessary for the " Minne­
apolis " and " Columbia

·
" leaves but  little room on these 

sh ips for transport service ; i ndeed they possess fe w 
q u a l ities that cou l d  not be fou n d  o n  m erchant ships of 
the sallie size that would have a large capacity as 
troopships. 

2. The statement that the " Chicago " h as no electric 
i lluminating plant is  absol utely u n true,-ED. ]  

. . .. . . 
THE specific ind uctive capacity of gutta percha is 

2 '46, of rubber 2'34, of paper nearly unity. The aver· 
age capacity of a telephone cable should be 0'080, 
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WIRELESS TELEGRAPHY AT THE YACHT RACES. 

In a recent issue we described the arrangements 
made by The New Y ork Herald, for reporting the in­
ternational yacht races by the Marconi system of wi re­
less telegraphy. The earlier races, or attempted races, 
were reported from the steamship .. Ponce . "  and the 
later races from the steamshi p " La Gra nde Duchesse, " 
which was sent out undel' the joi n t  auspices of the 
Plant Line and The Marine J o urna.l,  of this city. 
By the courtesy of The H erald  and Captain Geo. L. 
Norton, the editor of The Marine Journal, our artist 
was enabled to accom pany Marconi  and make the 
sketches of the installat io n o n  the " Duchesse" w hich 
appear on the front page of this issue. 

AETHERIC TELEGRAPHY.  -If we p lace in the pri­
mary circuit of an ordi nary induction coi l a Morse key, 
and arrange the secbndat·y circu it  to end i n  a radiator 
composed of two met.al l i c  spheres, or two capacity 
areas, every time the key is depressed and a spal'k 
passes between the spheres, e lectro- magnetic  waves of 
euorulOusly high freq uency will be throw n  out through 
the ethet· from the spheres or capacity areas in every 
direction . These electric waves are transmitted through 
space in exactly  the same way as J ig-ht.  Their exist­
ence was suggested by Maxwell .  and Hertz by his  bri l­
liant experiments succeeded in  detecting thei r  presence 
and measuring them. Hence, they are known as the 
H ertzian waves. 

N o w, since they are flung out into space as often 
aud as long as the Morse key is depressed, it was 
ev ident that if a suitable recei ver and recordel' could 
be devised, these e lectro magnetic waves would lend 
themselves to the transtuission of ordinary dot and 
dash telegraph messages, the ether taking the place 
of the cable as a medium of transmission. Such a 
receiver was discovered by Prof. Calzecchi Onesti, 
of Ferluo, and after modifications by Bran ly, 
Lodge. and others, was brought to i ts present per­
fection by Marconi. The recei vel' consists essen­
tial ly of a small glass tube cal led the cohel'er, 
about 1� inches in  length, i nto the ends of which 
are inserted two s i lver pole pieces, which fit the 
tube, but w hose ends are about ilf inch apart.  
The space between the ends. is fil led with a mix­
ture cOlllposed of fine nickel and silver fili ngs and 
a mere trace of mercury, and the other ends of the 
pole p ieces are attached to the wires of  a local 
circlli t. I n  the normal condition the metall ic fil­
ings h ave an enormous resistance, and constitute 
a practical insulator, preventing the flow of the 
local current ; but if they are influenced by electric 
wa ves, coherence takes place and the resistance 
falls, allo wing the local current to pass. The co­
herence will continue until the fil ings are mechan­
ical ly shaken, w hen they will at ouce fall apart, 
as it were, insulation w i l l  be estab l ished, and the 
CUlTent wi l l  be broken . If.  then a coherer be 
brought within the influence of  the electric waves 
thro w n  out fro m a transm itter, coherence wi l l  
occur wheneve r  the  key of the  translll i t tei' at t he 
distant stat ion is depressed . Mr.  Marcon i  has de­
vised an ingen iolls arrange lllent, in w h ich a small 
halll mer is  lllade to rap contin uously u pon the 
coherer by the action of the local circuit  which 
is  dosed when the Hertzian waves pass through 
the metal fi l in�s. As soon as the waves cease, the 
halll mer gives its last rap and the . tube is left i n  the 
decohered condit.ion ready for the next transmission 
of waves. It  is evident that by making the local c ir­
cuit operate a relay, i n  the circuit of which is a stand­
ani record ing instru m ('Ut, t he messages Illay be re­
corded on a tape in the usual way_ 

In addition to the val uable work that Marconi  has 
done i n  perfecting the cohereI' and rendering it amena­
ble to the practical Illani p u l at.ion of the Morse code, it 
must be understood that by introducing the vertical 
wire he has added an absolutely essential feature 
to successfu l  wireless telegraphy. He has not on ly  
demonstrated that i t  is essen tial to  the sending and re­
ceiv ing of messages over long distances, but he has for­
mu lated the law which governs the relation between 
the height of the wire and the distance at w hich its 
outflowing waves Illay be received -and recorded. This 
he has ascertained to vary as the  square of the vertical 
height of the wire, measured from t h e  top of the wire 
to the level of the transmitter and recei vel' below. 

The method of sending the reports of the yacht races 
was as fol lows ; The foremast of the " Grande Duchesse" 
carried an auxil iary mast of sufficient length to give 
the desired vertical height of 120 feet to a wire. which 
reached from a ShOl·t yard on the mast to the table of 
the operating room below, on w hich the sending and 
receiving apparatns  was placed. A s imilar wire was 
suspended from the fore mast of  the Ben nett-Mackay 
cable steamer, which was anchored near the Randy 
Hook lightshi p, the starting and finishing point  of the 
raees, and also frolll a mast at the Naves ink Highlands. 
T he cable ship and the  Highlands had temporary cabl e  

connections with New York.  The " Grande Duchesse " 
accompanied the yacht.s over the course, and the mo­
mentary details of the race, as observed from her decks, 
were flashed to the cable ship, from which they were 
sent over the cable to New York, and thence tele-

graphed throughout the world. Thus was London 
practically enabled to keep its eyes upon the compet­
ing yachts as they covered the course. 

One ot our i l lustrations, which is reproduced from an 
excel lent  photograph of the inventor, shows Marconi  
with h is hand upon the transmitter_ The other i l lus­
tration shows the vertical wire leading down frolll the 
masthead through the skyl ight to con nect with the 
translll itter and the receiver in the operating room. 
The translll itter is on the  right hand side of the table, 
and the receiver is in one of the rectangular boxes on 
the left. The recorder, on w hich a tuessage from t.he 
cable steamer at Sandy Hook is ' beiug pr inted, stands 
on the tab le near Marconils left hand. It should be ex­
p lained that each rectangular box contains a complete 
receiver, one being in reserve in case of accident. 
Through the window of the operating room may be 
seen the Sandy Hook l ightsh ip, with • .  Shamrock " and 
.. Columbia " in the act of crossing the l ine. 

To assist our readers to a clearer understanding of 
the Marconi apparat us, we have included the smal l 
d i agrams shown on the front page, of w h ich the fol­
lowing is a descri ption ; The letters, d, d, indicate the 
spheres of the transmi tter, w hich are connected, one 
to the vertical wi re, W, the other to earth, and both 
by w i res, (; I C I ,  to the t.erminals of the secondary win d­
ing of induction coil, c. In the primary circuit  is the 
key,  b. The coherer, j ,  has two metal pole  pi eces, jlj', 
separated by silver and n ickel fil ings. One end of the 
tube is  connected to earth, the other to the vertical 
wire, w. and the coherer itself forms pat·t of Ii circuit 
containing the local cel l ,  .0, and a sensi ti ve telegraph 
relay actuating another c i rcu it, which  circuit works a 
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REGION OF METEORS. 

trem bler, p, of which 0 is the decohering tapper or 
ham mer. When the electric waves pass from W to jlp 
the resistance lalls, and the current from· .0 actu ates 
the relay, n, the choking coi ls, k'k' ,  ly ing between the 
cohereI' and the relay, compell ing the e lectric waves to 
traverse the coherer instead of flowing t h rough the re­
lay.  '.rhe relay, n, in  its turn,  causes the more power­
ful battery, r, to pass a c url'ent through the tapper, 
and also through the electromagnet of the recording 
instrument, h_ 

The alternate coheri ng by the w a ves and decohering 
by the tapper continues u n interruptedl y  as long as the 
transmitting key at the distant station is  depressed. 
The armature of the record ing inst.ru ment, howe ver, 
because of i ts i nertia, cannot rise and fal l  in unison 
with the rapid coherence and decoherence of the re­
ceivel" and hence it remains down and makes a stroke 
upon the tape as long as the sending key is dep t·essed. 
Hence, applying this description to the present case, 
our readers wi l l  u nderstand that by the man i p U l ation 
of the sending key on t he .. Grande Duchesse, " the 
operator was able to produce thp dot and das h  char­
actel's of the Morse code on the tape of the recording 
instrument on the Bennett-Mackay many mi les distant 
from the compet.ing yachts. 

Such IS the Marconi  system, as successfully operated 
for the first time in this country. Using the sal lle 
methods, the distinguished inventor has transmitted 
mefSsages between ships of �he Brit i>;h navy that were 
separated by eighty miles of water; and, more remark­
able yet, h e  has sell t messages successfu lly from 
C helmsford, in  England .  to Bou logne, in France, a 
d istance of 110 m iles. On th i s  occasion the curvature 
of the earth amoun ted to over one thousand feet. 

. . . , -
D EPOSITS of alluvial or p lacer copper ft'o lll the 'Vhite 

River country of Alaska has been sent to Chi cago. 
This nugget is of pure metal and weighs 147 pounds. 

THE NOVEMBER METEORS OF 1 899. 
BY PROF. E .  C. PICKERINCt. 

The predicted time of maximum of the November 
meteors is November 15, 1899, at 18 h. Greenwich 
!llean time. As a similar shower may not occur  
again for  t hirty years, no pains should be spared 
to secure the best possible observations. '.rhe most 
useful  observations that can be made by amateurs 
are those w hich w i l l  sel've to determine the number 
of meteors visi ble per hour throughout the entire 
duration of the shower. They should be made on 
November 15, and also on the two p receding and 
fol lowing evenings. The most important time for 
observation is from midnigh t until da wn, as compara­
tively fe w meteors are expected earlier. Observations 
are particularly needed at hours w hen they cannot be 
made at the observatories of Europe and America. In 
general , the time required for ten or more meteors to 
appear in the region covered by the accom panying 
map, should be recorded. This observation shou l d  
be repeated every h o u r  or h a l f  hour. If the meteors 
are too n u merous to cou nt all those appearing upon 
the map, t.he observer should confine h is attention 
excl usi vely to some small region such as that incl uded 
between the stars tl U rsae Majoris. 40 Lyncis, 0 and a 
Leonis. If the meteors occur but seldol ll ,  one every 
fi ve minutes, for instance, the t i me and class of each 
meteor should be recorded, Also note the time d uring 
which the sky was watched and no meteors seen, and 
the t.ime d uring w h ich that portion of the  sky was ob­
scured by clouds. Passing clouds or haze, d u ring the 
time of observation should also be recorded_ The date 
should  be the astronomical day, beginni ng at noon, 

that is, thp date of early morning observations 
should be that of  the preceding evening. Specify 
what ti me  is  used, as Greenwich, standard, or  local 
t ime. When a meteor bursts, make a second ob­
servatioll of its Jight and color, and when it leaves 
a trai l ,  record the motion of the latter by charting 
the neighboring st.ars, and sketching its position 
among them at short intervals unti l  i t  disappears, 
noting the time of each observation. If  the path 
of  a meteor is  surely curved, record it carefully 
upon the map_ 

On N ovember 14,  1 898, thirty-four  photographs 
were obtained of eleven different meteors. Their 
discussion has led to results of unexpected val ue. 
The greatest n u m ber of meteors photograp hed by 
one instrument was five. Only  two meteors were 
photographed which passed outside of the region 
covered by the map, although the t.otal region 
covered was th ree or four times as great. .No 
meteors fainter than the second magnitUde were 
photographed. 

Photographs may be taken, first, by leaving the 
camera at  rest, when the images of the stars w i ll 
trai l over the plate and appear as l ines, or second­
ly,  attaching the camera to an equatorial tele-
s cope moved by clockwork, when a chart of the 
sky w i l l  be fonned, in which the stars will  appear 
as points. A rapid-rectil inear lens is to be pre­
ferred in the first case, a wide-angle lens i n  the 
second.  The ful l apet·ture should be used, and 
as large a plate as can be covered . The most 
rapid plates at'e best for this worl{ ; they should 

be changed once an hour,  and the exact ti mes of start­
ing and stopping recorded. Care sh ould be taken to 
stillen the camera by braces, so that the focus wi l l  not 
be changed when the i nstmment is poi nted to differ­
ent portions of the sky, especial l y  if the lens is heavy. 
If  the first method is  employed, the position of the 
camera should be changed after each plate, so as to 
inc lude as m uch as poss ib le  of the region of the llIap 
on each photograph. If pointed a l ittle southeast of 
E Leonis, the radiant will reach the center ot the field 
about the middle af the expos U l·e. A watch of the I'e­
gion should also be kept, and the exact t i llle of appear­
ance and path of each meteor as brIght as the Pole 
Star should be recorded. The plat�s should Iile I I U lU­
be red on the film side with a penci l .  and should be �ent 
to the Harvard Observatory with accolllpanyill� 1J0tes 
and other observations. After measu relllent there, 
they wi l l  be returned it desired. The val ue of the re­
sults wi l l  be much i ncreased if similar photographs 
can be obtained by a second camera from ten to forty 
m iles distant, and preferably north or south of the 
other. 

Harvard Col lege O bservatory. 
• • • • •  

THE Ind iana State Geologist i n  his annual report 
says that during the last five years pipe l ines have 
been extending toward the heart of the natural gas 
field. U ntil now the center is less than 150 square 
m i les_ A l l  the gas producing rock is  now Illore or less 
intimately con nected. and whatever tends to reduce 
the supply in Olle part of the field has the same elfect 
on all parts_ Th i s  is shown by a remarKaOte reauction 
in pressure In three years the pressure sank from 264 
to 181 pou n ds and tlte average pressure at which a well 
has to be abandoned is between 130 and 150 pounds. 
Petrole u m  wi l l  probably replace the gas in the great­
er portion of the rock and whi le  it lasts can be used as 
fuel, but the supply like that of natural gas is limited. 
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SOME H ARBORS .AND PIERS OF SOUTHERN 

CALIFORN IA. 
BY CHARLES 11'. BOLDER. 

Among what m ay be called t h e  mechanical devel­
opments of Southern California the remarkable pier. 
built by the South ern Pacific Company, at Port Los 
Angeles stands out as perhaps the most interesting. A 
glance at. the (loast line of Southern Californ ia w i l l  
s h o w  t hat it  i s  lacking in harbors below San Francisco, 
and in fi ve hundred miles there are but two perfect 
harbors, one at San Diego . the other at Cata l i n l1  Har­
bor at the island of that name. The latter is 
smal l ,  but more protected than any on th e 
coast. It l ie!o on the west side of the islan o 
ami would not be noticed until its entrance 
was reached. the opening being a cut in the 
mountains 

·
that front the west coast,  the h ar­

bor t hen extending i n  between lofty h ills and 
cutting the islan d al most i n  two ; i n  fact, there 
is good reason to believe that in former days 
there were two islands here, the narrow pass 
age being fi l led up. 

So pecul iar i s  the h arbor that it has caused 
great specu lation among t hose who have ob ­
served i t.. It reaches in half  a mile. has water 
deep enough to float the navies of the world. 
At  its head a short wal k b ri ngs one to a pro­
tected bay on the opposite side of the island 
w h ere a town is  being laid out ann by All­
gust, of 1900, w i l l  have i n  all probability, a sum­
lller popu lation of several thousand. 

I n  the large harbor t.here is an extt-aord inary 
neck of land that reaches out like a terminal 
moraine, made up of large and smal l  rocks ann 
shaped in such graceful l ines that the impres­
sIon is conveyed that it is t.he work of tmin. 
[<'rom au examination it appears to have been 
IOrmed by a heavy sea w h ich cou ld have tossed 
the rocks so h i g h  above water ; yet the bottom 
aro u n d  the peculiar curve or spit is devoid of 
rocks. This breakwater forms a second COIn­
plete h arbor for small boats. 

The harbor of San Diego is as perfect as could 
be desired, the entrance being between lofty 
headlands on one side and Coronado on the 
south ; then turning to the south it  extends 
several miles, affording perfect protection, 
Coronado beach lying between it and the 
open sea. 

Between San Diego and San Francisco are 
the harbors of N e w port, San Pedro, Redondo, 
Santa Monica, Huin ieme, San Louis O bispo, 
all these, with the exception of San Pedro, are 
open roadsteads, affording l ittle or no protec­
tion frOID gales that blow directly in. San 
Pedro, in Wilmington Harbol', h as a long, na • .'-
row cut, l ined with wharves, i nto w h ich large vessels are 
towed but large men-of- war could not enter. It is evi ­
dent. then. the southern coast is lamentably deficient 
in protected harbors in the vicinity of Los Angeles, 
the great rai l road center. To remedy this, attempts 
have been made from time to time to obtain a perma­
nent appropriation and various commissioners have 
examined the coast and reported i n  favor of San 
Ped ro. The contract has finally been awarded and 
the work is being cal'ried on, rock being taken from 
q uarries at Santa Catalina Islaud twenty miles distant. 
T h e  Southern Pacific was a pioneer in t h i s  movement 
and though it held the key to the situation at San 
Pedro as the best protection for its wharves and tracks, 
i t  was believed that Santa Monica was the better loca­
tion. the principal argument being that Los Angeles 
was naturally growing in that direction and that it 
would never grow to ward 
Wil mi ngton on account of 
certain geographical con ­
di tions. 

Confident in the belief 
that its experts were right 
the Southern Pacific Com­
pany determined to have 
a harbor at. Santa Monica. 
A location was selected 
north of  the town and a 
pier begun w hich proba­
bly has not its equal in the 
world ; and to this spot, 
w h i c h  the com pany has 
naIDed Port Los Angeles, 
it is  bringing al l i ts com­
merce, and the result will 
be. in al l probabil ity ,  that 
Sou thern Californi a  w i l l  
have t w o  protected har­
bors instead of one. 

FrOID the mesa of Port 
Los Angeles the great pier 
resem bles a huge snake 
reaching out over the water 
and turn i n g  to the right. 
term i n ating a mile from 
the shore. and beyond the 
breakers w hich eternally 

pound upon the sands_ The grf at wharf is a most inter­
estin g  structure looked at froln any point of view. and 
it has already become an important factor when the 
commercial development of Southern California is  con­
sidered. Approaching it  the observer is im pressed 
with the solidity of the work. The approach is  3,120 
feet in length. and 28 feet in w idth,  the length of t h e  
entire pier i s  4, 720 feet. T h e  material employed in such 
a structure and the amount of money ex pended are 
enormous. A wooden structure of any kind s u b­
jected to the ocean in California is very expensive on 

GREAT PIER AT PORT LOS ANGELES. 

account of two natural enemies, the teredo and lim­
noria ; the first a mollusk that bores into the wood. 
grinding and piercing it, replacing the space with its 
limy tube ; and to such an extent do these animals 
work that they will  i n  a few months completel y  honey­
comb a section of wood so that it becomes a mere shell. 
Even more of a menace is  the limnoria, a m inute crus­
tacean that eats the wood, boring a small hole about 
the size of a knittin g  needle and completely perforat ­
ing it. So rapidly do these animals work that the life 
of a pile protected in the bay of A va!on is not more 
than three years, the combined efforts of the small 
enemies of man thus quickly destroying its useful­
ness. 

In making the approach to the Santa Monica wharf 
1 , 500 piles were �ed ; 975,000 feet of lumber and 37 
tons of bolts and spi kes to hold it together. The m ai n  

THE ISTHMUS, CATALINA ISLAND. 
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wharf ill 1 ,600 feet in length, 130 feet and 6 inches wide. 
In i ts construction there was used 3, 700 piles. each of 
w hich had been treated to creosote as a protection 
against the teredo and limnoria ; even this is not a per­
fect protection, the little animals forcing their way in 
i n  t.ime. Besides these. 1, 300,000 teet of plain lumber 
was used and 50 tons of iron ; in addition to this are 
300,000 feet of 8 by 8 lumber as braces above high water 
mark and 30 tons of rods and bolts, the sea being very 
heavy here d uring a storm. 

. 

On this main portion of the wharf there are seven 
parallel rail way tracks. made of the heaviest 
steel rails. There is also a h uge coal bunker 
817 feet long. 30 feet high,  with a storage capac­
ity of 10, 000 tons. Another large building on 
the pier is the depot offices, etc . •  384 feet i n  
length. so that when the number o f  m e n  and 
employees are considered there is a little village 
in itself on this pier out to sea. The wharf is 
built in gradually deepening water u ntil at the 
termination there is from 32 to 34 feet at low 
tide, the fall being nearly 6 feet. 

.. . . , .  
The Origin of the Newspaper. 

In the Leipzig Daheim. Ernst Niemann has 
an exceptional ly interesting study of the origin 
of the newspaper. says The Nation. The well ­
known Acta Diurna in Rome in the time of 
Cresar has no h istorical connection whatever 
with lattel'-day newspaperdom. Modern jour­
nalism is not of Roman but chiefiy of Germanic 
origin. In fact, w h at are now newspapers are 
really only developments of a kind of circulat­
i n g  letters which, as early as the fourteenth 
and fifteenth cent.n ries. passed between busi­
ness houses principal ly in the interests of trade. 
These " Zeitungen, "  or .. Tidinge. " were written 
but not printed. In the greater centers of pop­
ulation were found men who made it their oc­
cupation to send out these reports, usually to 
business houses. but often also to political and 
other authorit ies. Of the famous Fugger Zeit­
ung. t wenty -eight volumes are preserved i n  the 
U niversity library at H eidelberg. These writ­
ten circular letters. both " ordinari " and " ex­
traordinari." as occasion req uired, became al­
most a regular institu tion as the postal system 
became generally introduced. Probably the 
strangest thing i n  connection with the history 
of journalism is the faC't that it was exceed ingly 
slow to make use of the art of printing for its 
purposes. Indeed, almost the whole sixteenth 
century had passed before this innovation was 
thought of. although, during the Reformation 
period. questions of public prominence were 
brought before the people in countless tract.s, 

pam phlets, etc. , often with i l lustrations, but never in 
the shape of a regularly printed periodical. 

The transition to this stage was caused by the publi­
cation in 1583 of the Relatio Historica by Michael von 
Aitzi ng, of Cologne. the success of w hose printed ac­
count of a Cologne church controversy first suggested 
the idea of publishing every sixth month, at the time 
of the Frankfort Messe. a general report of the news. 
This undertaking soon sti m ulated rival enterprises. 
Niemann is convinced that all efforts to deny to the 
Germans the honor of having originated the modern 
newspaper m ust fajl in the light of unpreju diced h is­
torical research. The oldest venture of this kind, how­
ever, is not, as has been generally supposed, the Frank­
fort Journal. but a certain Relation, w h ich appeared 
probably in Strassburg. and fifty-two n u m bers of which 
dating from the year 1609, are still found in Heidelberg. 

The Journal was not pub­
lished till 1615, the first 
English paper, the Weekly 
Ne ws, in 1622, and the first 
French journal in 1630. 

• • •  

O U R  consul. Albion W. 
Tourgee, of Bordeaux, sug­
gests that it wou ld be ad­
visable for exporters to let 
the consuls know SOIllQ­
thing about the success or 
fai l u re of the enterprises in 
which they engage in their 
districts. As it  is now, they 
write asking information 
about dealers, opportuni·  
ties, etc. The consul writes 
many letters to get the 
information the exporters 
want, and tells them w hat 
they llIust do and then 
hears nothing more from 
them. 

••• 

CEMENT is used in France 
to protect i ron rai l way 
bridges from the fumes of 
the locomotives. 
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DESTRUCTION OF THE CITY ACETYLENE GAS 

PLANT AT WABASH, IND. 

Wabash, I nd. , a beautiful city of 13,000 in hab itants, 
situated on the ban ks of the Wabash River, is cele­
brated especially for its progressive spirit in municipal 
I i gohti ng. It was the first cit,y in the United States 
to be lighted by electricity, and now it is the pioneer 
i n  the use of acetylene gas. The largest acety lene in­
stallation in the world was here erected and the new 
gas, giving such a powerful and brilliant light, is  dis­
t l"ibuted through a system of street mains under 
t he same conditions as ordinary coal gas. It may 
h ere be said that I ndiana is well in tbe van i n  appre· 
ciating the possibilities of acetylene, and isolated 
plants are being i nstal led in many of the smal ler cities 
and towns. Dana, Ind. , is an other city, the bus�ness 
portion of which is l ighted by this means. 

Last fall a portion of the mains in Wabash, then 
used for con veying naphtha gas, w ere disconnected, 
and through these acetylene gas was d istri buted to a 
portion of the business houses. This p ractical test 
throngh the winter months proved satisfactory bot.h to 
the com pany and the consu mers as well. T h e  gas 
gave a steady white fiame, much more brilliant than 
the i ncandesce nt electric lamps, or the naphtha gas, 
even with the Welsbach burners, and proved to be en·  
tirely  free from odol', soot and smoke. During the trial 
period and su bseq uently, the plant has been so man­
aged that the supply to the city has not been inter­
ru pted even momentari ly, thus demonstrating its 
rel iabi l i ty and that the d esign of acetylene generators 
is so far ad vanced as to insure a steady and constant 
su pply of gas. 

T h i s  spring the present plant was instal led and 

J citntifit jmtricJu. 
the large body of water, sinks 
to the bottom, and immed.i ·  
ately the gas is  evolved. The 
gas, bubbling t h rough 4 feet 
of water, is washed clean of 
dust and soli d  matter, and 
the lime in the water enters 
into chemical union w i t h  the 
sulphur and other impurities 
wh i ch may be in  the carbide. 
The resid ue w hich accumu· 
lates at the bottom in a slimy 
gray mass is drawn off by 
opening a 6· inch gate valve 
and passes into a receptacl e  
beneath. The i nterior of the 
generator can be thorou g h l y  
cleansed b y  washing w ith 
water and access lll ay be had 
t.o the i nside through a man­
hole. A recent test showed 
that with the exhaust water 
from the motor at 40° F. the 
maxi m u m  tem perature in the 
generator was 84' F. , thus 
demonstrating that the gas is 
delivered cool and pure. THE WABASH, IND ., ACETYLENE GAS PLANT BEFORE THE E XPLOSION . 

This plant was brought 
to pu blic notice by an unfortunate accident i n  
t h e  ,afternoon of August 7, w h i c h  was d escri bed 
in the SCIENTIFC AMERICAN, of August 19, page 
119.  'f he n ewspaper reports of this explosion were 
grossly exaggerated for l ittle damage was done, as 
was evidenced by the fact that the city su pply of 

the use of finely grau u l ated carbide. The carbide dust, 
which was being used tem porari l y, gi ves off gas in the 
presence of an excess of water with great rapidity on 
account of the isolation of its particles. From the 
above statement it is evident that the explosion was 
one of l ittle conseq uen ce, and in no way due to any un· 
usual ly  dangerous characteristics of the gas itself. The 
condition of the bui lding after the explosion shows t i l t '  
enormous explosive power of t h e  gas. 

A word about the expense of the gas to the consu mers 
may be of interest. It is sold by meter, and the price 
per cubic foot is at the rate of one· half  cent per I6·can· 
dIe power hour with discou nts ill case of large consum· 
ers and payment of bills in a specified time. This is 
cheaper than electric lig:ht, and the constantly i ncreas­
ing number of consumers i ndicates that it is a popu lar 
light both on account of its excel lence and frOID the 
stand point of expense . 

.. . .  , .  
Wll a t  One Hears I n  t il e  Telepllone • 

GENERATOR, PARTLY IN SECTION. 

. .  It is very hard t.o realize that the voice one hears 
over the telephone is not the voice of the person who 
is talking," said an electrici an , ch atti ng about the 
oddities of the business, to a reporter of The New 
Orleans Times·Democrat. .. It seems exactly l i k e  the 
real tones, drawn out thin and small and carried from 
a long distance by some mechanical means, but it is 
not. When one speaks into the instmment, a l ittle 
diaph ragm, . l i ke a dmm·head, begins to vibrate, and 
each vibration sends a wave of electricity over the wire. 
These waves set up a m i mic vibration i n  another dia­
phragm at the opposite end, which jars the air and 
produces an i m i tation of the origi nal voice. That's 
not a very scientific explanation, but it's accurate. 
The autograph-telegraph, which makes a fac·simi le of 
handwriting, is a fair paral lel. You write your mes­
sage with a pen, attached to a special electric apparatus, 
and a l ittle ink si phon at the other end of the line 
exactly imitates every dot and curve. The result 
seems like the real thing, but is merely a first·class 
counterfeit. It's the same way exact l y  with the voice 
in the 'phone. " 

acetylene has since been used to the exclusion of other 
gas. The gas is stored in a tank of 6, 000 cu bic feet 
capacity and the distribution is effected i n  the u sual 
manner. From the generator the gas is led through a 
4·inch pipe to a relief holder of 200 cubic feet capacity 
which equalized the pressure for the station m eter, 
and from thence it passes i nto the large storag� tank .  

The general arrangement o f  the generator and struc­
ture is shown in the sectional view. The Wil l iamson 
i m proved type C generator is designed on the . ,  wet " 
process principle, i. e. ,  the calc i u m  carbide is small 
and measured q uantities is dropped into a large volume 
of water. The shell of the generator is 8 fee t 6 i nches 
in height. 3 feet 6 inches in diameter, luade of i · inch 
boi ler p late, and was tested to 60 pou n ds pressure per 
square inch. About half of this shel l contains water 
w hich is maintained at a constant level  by IHeans of a 
siphon, an d in the uppel' portion is an i ron hopper 
capable of holding 1 , 100 pounds of carbide. A water 
motor is attached to the shell  by means of a 
bracl,et, and this operates a screw con veyor which 
d raws the carbide from t h e  hopper and prec ipitates 
it into the watel' beneath . The water motor exhausts 
into the generator and maintains a water supply for 
gas generation. 

The operation of the plant is very � i l ll ple and re­
quires a m i nimum of attention. A l arge bucket con­
tai n i ng 1, 100 pounds of carbide is raised to the top of 
the generator by a chain block and the carbide 
d u m ped through a door at the top of the generator 
into the hopper. The door is then closed and clamped 
u pon a rubber gasket, making a gas·tight joint. When 
the water motor is started the carbide is  dropped into 

gas was not in terrupted and the generator and tank 
w ere uninj ured. A leak occnrred i n  one of the gas­
kets and the gas accum ulated i n  t he sma l l  brick bui ld­
ing until there was an explosive mixture which was 
ignited by a jet left burning in the room. This leak 
was probabl y  started by an excessive pressure due to 

• 1 . ,  • 

THE executors of the late Prof. O. C. Marsh of Yale 
U niversity, have sold his valuable col lection of orchids. 
The prices brought were extremely low. It was very 
unfortunate that a col lection of this size and import­
ance could not have been left intact. 

THE PLANT AFTER THE EXPLOSION. 
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Science Note •• 
The new observatory and great refractor of the 

Astro·Physical Observatory, at Potsdam, were inaugu­
rated August 26 in the presence of the German Em­
peror. 

Th e  highest o bservatory in Germany is now COlli­
pleted. It is situated on the Schnee Koppe, the high­
est summit of the Silesian Mountains, at an elevation 
of 5, 216 feet. It will be managed as a Pruss ian State 
Institute. 

Prof. Dewar found by using a rhodium-platinu m 

resistance thermometer and by the use of methods de­

signed to overcome the d ifficulties arising from the 

presence of air in the hyd rogen,  that the boil ing point 
was -246° C. A constant volume hydrogen thermom­

eter working u nder diminished pressure gave -252° 

C. The pure platinnm resistance _ thermometer gave 

_238° C. 

In France, at a �mall place near Quimper, a statue 
of a local hero was ordered of a sculptor and i n  d ue time 
the work arri ved. One of the authorities of  the town 
was not acquainted with bronze sculpture and was 
greatl y  disappointed when ile  saw the d

-
ull  color of it, 

WhICh was obtained with infinite care and labor by an 
expert colorer of bronze. T he official ordered that the 
surface should be rubbed with emery paper unt i l  it 
acq uired the appearance which was considered neces· 
sary. It is not l i kely that the official will ever become 
a M i nister of Fine Arts in France. 

For several years attem pts have been made at Omaha 
and Los Angeles to hatch the eggs of the ostrich arti­
ficial ly, but so far w e  believe their attem pts have been 
unsuccess ful, the difficnlty being the appl ication of 
moisture. Now, h owever, an ostrich (ann in Florida 
can boast of the first i ncu bator-hatched ostl'ich in the 
United States. The incu bation required forty-one 
days of cal'efu l  watching, the thermometer was kept 
at 1 10° and the moistu re was applied at intervals. A 
London concern man u factures many incu bators for 
use in Cape Colony. '.rhe i ncubators are large enough 
to hatch seventeen eggs at one time. 

Probably the largest poster ever used in  the world 
was bl'Ought out by the cOlll mittee in charge of the ad· 
vel·tising of the Street Carni val at Battle C reek. The 
poster was neatly pasted on lhe pav6ment between 
the car tracks of the main thoroughfare. According 
to The Inland Printer this huge pOlSter was printed in 
a rol l  of paper containing 2, 264, 000 sq ual'e inches, each 
one 35 l Ilches wide and ovel' a mile in length. The 
printed m attel' was repeated every 2 4  inches. The 
poster was obtainable by d iverting the p l'inted web 
fro m  its regu lar course to the  folder end of the pri nt­
ing press al ld  attaching it to a ·rewinding device . .  

A lady o f  Cincinnati was poisoned b y  the i u k  which 
is used on typewriter r ibbons. Her fingers w ere 
stained b y  the blue i n k  used on the typewrite" ri l)·· 
bon , and in t.ry ing to break a smal l blister on her l i p 
s h e  placed the stai ned finger on it, and very soon she 
felt a slight pain in her face. This was followed in a 
short time by a sl ight swel l i ug. T h e  pain then ue· 
came almost unendurable and her lip beg-an to swell 
bad l y  and turn black.  Everything that med ical skill 
,�oldd do was done, but she got !'apid ly  worse and died 
i l l  great agony. The poisoned l i p  had s wollen to 
gi gantic proportions and nothing could red uce it .  

l t  is not often that specimens in museums are de­
stroyed by reason of being eaten , but it seems that i n  
o n e  o f  the Southern States a negro clay eater who was 
employed as a scm uwoman devoured some of the fin­
est  speci mens of kaolin  on exhi bition at the State Geo­

logical Museum. The State geologist found that five 
blocks of clay wl1ich were very highly valued on ac­
count of their purity were missing, and upon examining 
some of the other specimens he found on them the 
impression of teeth. Detectives were set to work on 
the case and the negress employed to scrub the marble 
floors was accused of taking the specimens. The 
woman appears to have a mania for eating clay and 
she had been indulging her strange appetite for some 
time. 

In a recent article in The Journal of the American 
C hemical Society, Mr. C. G. Hopki ns, descri bes a 
method by which a jet of recently generated h ydrogen 
can be ignited with absolute safety and without 108s 
of time. As soon as the action begi ns collect the escap­
ing gas in a test tube and when the latter is thought 
to be full  of pure gas, remove it  2 or 3 feet from 
the generator and ignite the hyd rogen i n  it ; then im­
mediately attempt to l ight the jet of hyd rogen with a 
hydrogen flame contained in the test t ll be. If the 
gas is explosive, it will  explode in the test ·tube and 
leave no flame. If, on the other hand, a flame remains 
in the test-tube with which the jet can be ignited, it is 
certain that the gas in the generator is no longer ex· 
plosive. By adopting the precaution, therefore, of 
never lighting the hydrogen jet except with the 
hydrogen flame obtained · as described above, absolute 
safety can be insured . Attempts Illay be made to 
ignite the jet by this method as often as thought prop­
er, and if the hydrogen is properly generated, the gas 
will be ignited in less than a minute. 

J titutifit jmttitau. 
E ngi neering No'e ... 

The average d aily advance of the Simplon T unnel is 
about 30 feet, but the contractors will  have to average 
42 to 46 feet per day in order to meet their engage· 
ments. About 2, 600 men are at work with twelve 
drills. The calculated length between the two heads 
of the tunnel i s  12�� m iles. 

. 
A Western rail road company has adopted the method 

of making up i ts passenger trains with the sleepers 
next to the engine ; the coaches come next and the 
baggage cars last. This reverses the usual pract ice. 
It ilS claimed that this  arrangement makes the s leepel's 
ride steadier, and there is abo less dust. 

The use of steel ties for experimental purposes on 
the New Y o rk Central Rail road has not given satisfac­
tory resu lts,  says The Engineer. They are d u rable, 
but hard to l ine ; the ballast shakes away from them 
and they give a ratt ling sound from the stone bal last 
and from the bolts, and this sound is d isa greeable to 
passengers. Some have proved to be so u nsatisfactory 
that they al'e now being removed and are bei Dg re­
p laced by oak t ies. 

AccOl'd ing to Commercial I n tel ligence, an American 
furniture man u facturing company is now shipping 
frolll its  factories American furniture in  the rough. 
Being in parts and tight ly packed, it  occu pies l i ttle 
space and consequently the freight is low, I t  is put 
together i n  London and Glasgo w workshops, and the 
salesmen place the  furniture i n  the hands of d ealers in 
England and Scotland. It  i s  an excellent exa lll ple of 
the en terprise with which our merchants are pushing 
our export t rade. 

The city of New Bedford, Mass. , SOIlle twenty-five 
years ago, adopted and laid down a considerable quan­
tity of iron pipe having a cement lini ng. The last of  
this  pi pe has just been rellloved, and it  was found to 
be sti l l  capable  of doing its  duty, although the iron 
was considerably corroded at places. Some spots were 
conoded enti rely through, although the cement held 
its shape. This is  an excel lent showing and proved 
the wisdom of the origi nal cOlIlmissioners who placed 
u nderground so large a quantity of this pipe. At the 
time i t  was laid , gas iron pipe was vel'y expensive 
while cement· l ined wrought iron pipe was com para­
tively cheap. 

As we noted some time si nce, the Saxon State Rail ­
w ay ordered twenty locomotives frolIl the Baldwin 
Locollloti \'e  Works. The order has caused such indig­
n ation in German y that a semi ·official note has been 
issued by the authorities, saying it  would be impossi­
ble as a regular thing to order locomotives from a for­
eign firm, as the Gf'rman engines are of a special type 
not used elsewhere and fOl' the bui ld ing of w hich Ger­
lllan workshops have been specially fitted up, but the 
Saxon State Rai l way is an except ion.  l ight engines 
bei ng u sed 011 this system.  The order, cOllli n g  as it 
does from Germany, m ust have been most gratifying 
to the Phi ladelphia firm and a ggravating in the same 
degree to Gerlllan bu i lders, w ho could not compete in 
price or in time of del i very. 

The Dismal S wa m p  Canal, wh ich was origi nally sur­
veyed by George Washi ngton, was formaly opened for 
navi!?ation on October 1 4. For more than a h undred 
years the waterway was abandoned . A procession of 
ves"els passed through , the U n ited States torpedo hoat 
.. Talbot " bringing up the rear. The canal cost nearly 
$ 1 , 000, 000, and we have already i l lustrated its construc­
tion. It allows small vessels to go sou t h  t h rough the 
inland route, avoiding the dangers w hich always exist 
in  rounding Cape H atteras. This route avoids the 
noted Diamond Shoals. The canal extends from Deep 
Creek near Norfolk to Pasq uotan k Ri ver, North Caro· 
l ina, and is 22 m iles long, 10 feet deep, and tlO feet 
wide. There are two locks, one at each end. The 
govern ment wil l  send all Its l ight draught vessels 
through the canal. 

Our  naval exhibit at Paris will  u ndou btedly prove 
most interesting, and the models of the vessels which 
destroyed the Spanish fleets at Mani la and Santiago 
wi l l  probably be as popu lal' as any exhi b i t  in the 
whole exposition. Models have not been made of all 
the ships, but of types of war vessels. They are now 
on exhi bition i n  Washington in  the State, War and 
Navy Bui lding. The models WE're constructed at the 
Washington Navy l: ard, and are exact reproductions 
of the vessels, to the smal lest detai l .  A Illodel of the 
" Maine " wil l  probably be the most i nteresting to the 
average v isitor. The model was built prior to the 
destruction of the battlesh i p  in  Havana harbor. A 
working model of a d l'y dock wil l  also be shown. It is 
an exact reproduction of the timber dry docks wh ich 
are to be built  at the Portsmouth, Phi ladelphia and 
Mare Island yards. Accord ing to The Mari ne Review, 
a model of the " Il linois " class wi l l  be exh i bited i n  the 
dry dock. It can be docked and undocked j ust as the 
actual ship would be, Facil ities are to be provided 
showing how the ship can be floated, and a com plete 
system of piping and valves is provided so tha.t the 
dock can be filled or drained. A model of  a traveling 
crane is also provided. 

OCTOBER 28, 1 899. 
A utomobile N eW8. 

The number of automobile delivery wagons which 
are seeu every day in New York is constantly on the 
increase. Drygoods firms are among the considerable 
users o f  these vehicles. 

On September 20, the second race organized under the 
patronage of the Committee of the Berlin Exhi bition 
was successfully run from Berl i n  to Leipsic, a distance 
of 115 mi les. 'fhe avemge speed of the winning car­
riage was about 22 miles an hour. 

A Belgian royal decree has approved the resolution 
of the pl'Ovi ncial council of Brabant fixing an annual 
tax after J an uary 1 ,  1900, on all automobiles .  The tax 
will be $3 '86 for an automobile weighing less than 880 
pounds and vehicles which weigh more will  pay $9 '65 
per annum. 

It  has been decided to make a trial of the collection 
of letters i n  Paris by motor wagons. The trial wi l l  
last one month and if  the experi ment proves success­
ful it w i l l  probably be generally adopted throughout 
Paris, and undou bted ly  the hour of  collection can be 
m uch delayed owing to the speed with which it can be 
effected. 

It is said that the Commit tee of the Fairmou n t  Park 
COl11mission which was appointed to examine in to  a 
report u pon t h e  ad visabI l ity of ad mitt ing al1tOIlIo­
bi les to the park dr i ves wi l l  recommend that certain 
of  these drives be open to the automobi les as an ex­
peri ment, other dr i ves to be opened i f  the results are 
found to be satisfactory. 

The Italian army i s  now studying the advisability 
of introd ucing the automobile, I t  is  considered that 
it could  be used both for transporting amIllunition 
from the rear to the firing l ine and for carrying the 
wounded to the neal'est hospital . With com parati vely 
free roads a higher velocity can be llIaintained with a 
motor carriage than with a horse. The roads in Ital y  
are s o  perfect that experiments i n  this l ine should be 

vel'y interesting. 

A new factory for the manufacture of autolllobiles 
wi l l  be started at Buffalo, the New York Cen t.ral Rail­
road bei ug about to establish a system of automobiles 
for that city, and it  is their desire to get the system 
i nto operation before the Pan-American Exposition.  
They real ize the val ue of  the horseless carriage as an 
ad vertisement i n  connection with the rates which the 

company wil l  offer for the fair of 1 90 1 .  C. E. Woods, 
Geueral Manager of the Woods Motor Vehicle COI11-

pany, of C hicago, is  arranging the matter. It is thought 
t hat the automobiles will  compete with the street 
cars. 

li'i fty years ago a steam carriage might have been 
seel l  on the streets of New York. It was the invention 
of  Robert D udgeon who is well known b y  reawn of 
his many inventions. He used this carriage to go from 
his business to his residence in  H arlem,  Two bushels 
of coal were llsed on every trip, so it  will be seen it was 
not a particularly economical means of conveyance. 
The water tan ks carried 60 gallons, Finally aftel' 
being llsed for about ten years the city authori t.ies 
forbade its use on the streets of the city and it was 
taken on Long Island where it ran for sOllie time on 
country roads. 

All the horses in the royal stable of  Her Majesty 
Queen Victoria have been dril led in the presence of 
an automobile.  The horses in the three stableyards 
at Wi ndsor Castle were fi rst led and then driven 
arou nd the stationary car, then the car was propel led 
around the horses and fin ally the h orseless carriage 
was moved between the horses as they stood near each 
other. The horses behaved very well as they had al ­
read y been schooled to such noises as the playing of 
bands, the sound of cannon,  railway trains and the 
cheering of crOWds. Strange to say the best bred 
horses cared the least about the automobi les and ac­
cording to The New York Sun a pure bred Arab stal l ion 
showed the least concern of  al l .  .lfew lives are watched 
with such care as the Queen's and those of the me1l1-
bers of the royal fam i ly. hence the trouble which· has 
been taken to protect Her Majesty frolll any danger 
whi le dri ving, through the meeting of automobiles. 

The Automobile Club of America had a formal 
meeting on Monday, October 16, and a constitution 
and by·laws were adopted and permanent officers 
were announced. The Club promises to be a large 
and influential bod y and it was suggested at a meet­
ing hel d in June when temporary officers and an 
executive comluittee were appointed, It  is probable 
that the choice of a permanent club house will 800n 
be made and that arrangements will soon be perfected 
for the storage of veh icles. depots for charging and re­
pair shops with skil led hel p. The cl ub wil l  appoint  
legisl ative cOlll m ittees who wi l l  lise their  efforts to  pre· 
vent the pas,age of unj ust laws and to attem pt  to  get 
laws passed in the in terest of au tomobil ists. The 
Automobile Cl u b  of Great Britain now has 500 m e lll­
bers, and the As�ociation has p rocured the pa��age of 
considerable necessary legislation . The President of 
the Automobile Club of America is General Avery D. 
Andrews, Secretary, Homer W� Hedge. 
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A GIANT CACTUS. 

Cactus is a genus of plants, the type of the natural 
order cactacere and comprises numerous species, all of 
w h ich are nati ve to Amer ica. 'fhe llame was origi­
nally given by Theophrastus to a spi ny plant fou nd in  
S icily. The stems of the cactus are usual l y  leafless 

and fleshy, globular 01' columnar, and are armed with 

spines and bristles. T he ;;tructure of many of the 

species i s  s ingular and groteqne in the extreme, and 

the rongh ness of the stalks and the beauty of the 

flowers make them one of the most interesting botanical 

cn riosities of our coutinent. They are found chiefly 

i ll the hot stony places of tropical America, and their 

tough and al most impenet l'able skin encloses abund­

ant ju ice which enables them to support a sluggish, 

vital action without inconvenience even in a parched 

soi l .  Some of the varieties of cactus are only a fe w 

inches h igh, while others attain a height of forty feet. 

It is  a curious fact that the cactus flou r ishes even at 

the foot of Mt. Etna in S ici l y. The 
most splend id example of  the cac­
tus family is t he giant cactus of 
w h ich we show a fine example. O u r  
photograph, was taken by Mr. A. F .  
M('ssinger, the well·known view 
photographer of Phoenix, Arizona. 
The cactus is  still standing although 
it  is  slowly rotting and will soon 
fall. Mr. Messinget· found it  at a 
point about 8 mi les south of Phoe­
nix, near the Pima Resel·vation. It 
is  about 40 feet h igh and is of the 
form shown i n  the engraving. What 
the date palm is to the African des 
erts, the giant cactus is to our  own 
arid lands. From it  the Mexicans 
extract the dri n k  called " mescal, " 
and the Indians also obtain a be v­
emge from it. On its fruit  the 
Papago Indians l i ve for weeks at a 
time. Wood peckers dig their nests 
in the trunks and branches, and 
even doves feed on the fruit. When 
the cact us of this kind dies its use· 
fn luess is  n'ot destroyed for the 
tough ribs beneath the outer skin 
are used by the Papago I ndians for 
the foundation for their m ud roofs, 
and also use i t  i n building chicken 
coops, and even as a covel'ing for 
their graves. This is not the spe­
ci('s of cactus from w hich travelers 
are supposed to obtai n a supply of 
water, but  it is the  8111all cactus  
which contai ns a plent i ful  supply 
of sap. 

• • • 
Tapestry Weaving In A lDer1ea. 

J titutifit !mtritau. 
The vertical th reads of the warp are di vided by the 
fingers which keep one-half of them in advance of the 
rest, but those behind can be brought forward when­
ever required by llIeans of small cOI'ds, one of which is 
attached to each wat·p thread. The left hand is i ntro­
d uced between the two sets of threads, taking up as 
llIany as need be, and through t hese the " flute " con· 
tai n iug  the thread is passed frolll left to right. 'l'he 
thread w h e n  stretched is  p l ied with a round flute and 
is  then pressed back in the contrary direction through 
the space opened. By i ngenio llsly com b i n i n g  the 
woofs the colors are made to b lend perfectly and the 
effects prod uced are l i ke those of paintings.  

Where the COIOI' breaks off sudden ly and a new one 
is i ntrod uced right at i ts s ide, a sl it  is left in  the warp 
one side of w h ich is the edge of the fi n ished sect lul l  
and the other the prospecti ve edge i n  cou r�e of con ·  
struction. A large piece is  a s  fu l l  o f  these sl its a s  there 
are colors introd uced in the desi gn. After the piece 

'f here is a t ransp lanted industry 
in the vi l lage of Wi l l ialllsbridge on 
the B ronx, now a part of N ew York, 
fOI' here a little colony of French 
tapestry weavers have been work­
ing on hand looms for the last seven 
years. It is believed that i t  is the 
only colony of i ts kind in America. 
There are now t wenty·t w o  10011lS 
and sixty workmen and work women 
who are engaged in  making beauti­
ful tapestries for curtains, por­
t illres, borders, chair coverings, etc. 
Williams bridge was selected in order 
that the workmen would feel at 
home. The ateliers are on the 
B ronx Ri ver. and in the waters of 
this stream was d iscovered the same 
properties that IIIade the wat('rs of 
La Billvre so. i n valuahle to the 
Gobel i n  dyers. This was owing to 
the dissolved vegetable substances 
which the waters then contained, as 
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does the Bronx River now. For a 
long time, however, the Gobeli n  works have ceased to 
employ the Billvre water w h ich gradually becallle too 
impure and they have tried to supply by chemicals 
the qualities which this w ater once possessed. 

The looms before which the workmen set al'e of 
different size according to the piece being wrought. 
On some are made portillres which measure 24 feet in 
length, and other wall panels 30 or 40 feet long ; others 
are built for small pieces l i ke the back and seatb of 
chairs. According to The Evening Post, from which 
we glean our particulars, the skeleton threads OVer 
which the design is worked are either of linen or of 
wool. The fabric is worked on a chain of threads 
which are drawn either vertically or horizontally and 
around wh ich are woven the colored threads of silk or 
wool, making one body. · The colored cartoon is laid 
beneath the fretwork of the threads. The laying in  of 
the colored threads is  don� entirely by hand and the 
weaver follows line by liue the painting beneath . The 
right side of the fabric is placed toward the painting 
underneath, the reverse side being always upperm08t. 

A GIANT CACTUS NEAR PHOENIX, ARIZONA. 

has been taken off the loom it  i s  sent to the sewing 
room below. The pieces are stretched on frames made 
to fit them, and each slit is stitched .up and down as 
carpet.s are sewn wit.h colors and shades matching each 
particular sectio n ,  and afterward a stitch similar to the 
ol1e taken by the weaver is mad e along the line until 
al l trace of joining i s  concealed. This naturally re­
quires great skill .  The same needlewomen repair the 
priceless antiques which have been made at the 
Go belins i n  Paris. 

• •  I • •  

Birds Nesti ng o n  t h e  Sea-Shore. 

Many persons are u n<ler the im pression that shore­
nesting birds make no nest, but lay their eggs indis­
criminately alllong the shingle. This  Mr. Patten, i n  
the September n u mber of The Irish Naturalist, shows 
to be a cOlllplete misconception so far as the Little 
Tern is concerned. As a lllatt('r of fact, the bird ex­
cavates a conical pit in  the sand about two i nches deep. 
Immediately round the ,. crater " a narrow zone of 

sand is cleared from shingle ; and when completed and 
containing its full cl utch of two or three eggs, the 
deepest part of the nest is  filled with broken shells 
into which the eggs are wedged with their points 
downward. As the eggs at'e disproportiol1ately large 
i n  relation to the bird, it is manifest that the position 
in  which they are placed renders them most easi ly 
cov('red by the brooding hen.  It has been assumed 
that the " crater " is excavated by the hen-bird " breast· 
ing " the saud in the manner that sparrows dust them­
selves by the roadside, but the author is  of  opinion 
that the work is  done with the beak. 

• It • • • 

The I nternatio nal COlDlDerclal Congress. 

The lnternational COlll mercial Cou gress opened at 
the Philad('lphia National Export Exposition on Octo­
ber 13. Representati ves of trade and commerce from 
al l quarters of the world to the n u mber of nearly four 

hund red assem lJ led in the gr<!at 
Exposi tion bui ldi ng. Countries like 
Great Britai n and Germauy sent 
their best quali fied men and Japan 
was represt:nted by a score of duly 
qualified envoys. Many of the dele­
gates were appointed directly by 
their home governmen ts, and some 
of the countri('s showed their !lym· 
pathy with the objects of the Con­
gress by the presence of their di ·  
plomatic representatives. The cere­
monies i ncident to the formal in­
auguration were simple, but im pres­
sive. They consisted of a welcome 
from the Nat ional government by 
the first Secretary of State, Dr. 
David Hi l l ,  one on behalf of  t l : o  
city by Mayor Ash bridge and otltel' 
addresses were made by the Hon. 
George F. Edmunds, the Director­
General of the Exposition, and Dr. 
W. P. Wi lson. The addresses were 
interspersed by music by the band 
of the United States Marine Corps 
detailed for this duty by the Gov­
ernment. A receptio n  by the May­
or  to the delegates and visitors to 
the City Hall concluded the cel'e­
monies of the day. On the suc­
ceeding day the business sessions 
began in the Convention Hall on 
the secon d  floor of  the northern 
pavil ion of the Exposition bui ld­
ing. The Ex· Speaker of the House 
of Representatives, Hon. Thomas B. 
Reed, was made Chairman. Many 
add ress('s were made which proved 
to be most interesting. The val ue 
of the Congress to our commerce 
wil l  u ndoubtedly be very great. 

• • • 
The C u rrent SupplelDe nt. 

The current SUPPLEMENT, No. 
1243, has a num bel' of valuable lec­
t ures and papers. " The 'Val' i l l  
the Transvaal " gives a map of the 
territory and some interestin g  
views o f  President Kruger and his  
country. . .  The History of Hy­
bridization "  is by Dr. Maxwell 
Masters. Dr. R. H. Th urston's 
, .  Evol u t ion of 'feehnical Education 
on Economics, Pol itics and State­
craft " is contin ued in this number. 
.. The Comstock Lode " is  an article 
by L. P. Gratacap. .. Displacement 
of Fluids by Moving Bodies, " by 
M. F. Mithoff, is an i n teresting and 
i m portant study and the second 
installment is published i n  this  
issue. Dr. Horace T.  Brown's " Fix­
at.ion of Carbon by Plants " is con-

t in ued, as is also Sir Michael Foster's " The Progress 
of Science aud Its Results ."  

C o U lenhi. 
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RECENTLY PATENTED INVENTIONS. 

A gricult u ral ImpleDle r,.ts. 

PLOW. --WILLIlll M_ TILLER, Point Peter, Ga. The 
plow consists of a standard composed of a bar bent upon 
itself at its middle to form opposite arms separated to 
produce a slot. A cross-bar i. provided, bent at its celltral 

portion to conform with the standard and with an open­

ing for the bolt, which secures a longitudinally- slotted 

bar to the standard_ Drag-b�rs, provided with shovels, 

have at their front ends shoulders bearing iu f,,!nt of the 

cross-bar, and near these eDd. bolt-holes register with 

the longitudinal slot of  the cross-bar_ Uolts secure tbe 

drag- bar to the cross-bar ; and the cross-bar is in turn 

bolted to the standard. 

Elect rical A pparat u s. 

E LECTRIC METER. - , PAUL EIBIG, AnDenstr. 16, 
Berlin, German y .  This electric re.l{istering apparatus 
comprises a double-wOI king mechaDism with balance­
lever adjustment iD which the ststionary current.feed 
coils act upon two pairs of tension-coils mouDted on bal­
ance or double armed levers, and OSCillating constantly 
under the inOueDce of two clockworks, as in the case of 
ilorizontal pendulums. with a s:uall ampl i tude, tbe actiou 
of the current-feed coils heing such as ei ther to attract 
or to repel the two pairs of teDsioD coils.  The difference 
thus obtained i n  tbe operation of  the two clockworks 
serves 8S a means for measuring the amo unt of electrici­
ty used. 

VOL'r AND AM PERE METER. -JAMES D.  Ros�, 
Victoria, British Columbia. Canada. 'l'he present inven­
tion provides a novel volt and ampere meter which is 
not affected by heat or atmospheric changes. Tbe in­
strumeDt comprises two air. ti!lht c.vlinders or casings 
equal in capacity, with means for regu lating the initial 
pressure in the casin�. A resistance arraDged i D  one 
of the cylinders or casings i.  adapted for connection 
with an elec.tric conductor. The variations in pressn re 
caused by the passing of a current tbrongh the re­
sistaDce in one of the cylinders or casings controls aD 
iDdicator. 

BINDING-POST . .  - WILLIAM ROCHE, J'ersey City, 
N . •  J. The post comprises a core screw-threaded exte­
riorl y and slitted 10Dl{itudiDally from the end inward . 
l'he screw-thread extends inwardly beyond the inner 

end of the slot. A clamp or nut is constructed to screw on 
the core and has a funnel-shaped interior enlargement at 
one end of its bore. The slotted core is of service when 
it is desired to connect a wire with another which is al­
ready fastened at both ends, without detaching the 
fastened wire at either end. A clampiug-nut works on 
the screw-threaded core and holds the wire against 
twisting or slipping, with no danger of breaking it. 

E n:lneerl ng-Impro vements. 

ROTA RY ENGINE.·- WILLIAM ·F.  JAMES, Quintana, 
Tex. The engine has a casing acting as the cylinder 
or steam-space, and a disk mounted on a shaft and 
rotating within the cyli nder. The disk has a pro­
jccting piston llIling the steam space, and the casing has 
a hingin!! abntmeDt which drops down behind the piston 
and closes the steam space of ttle cylinder. A Ing at 
the upper end of the abu tment seat� upon the casing and 
i imitl; the in ward swing of the IIbntment. The abutment 
and casi ng have a registering plunger and a receiving. 
rccpss, forming a d8l!h-pot to cbeck the seating action . 

Mech a nical Devices. 

LOCKING OR UNLOCKING MEANS FOR EMER­
GENCY EXIT-DOOR$. ·-THOMAS E. HEWITT, 1 15 
Newington Causeway, London , S. E.,  England. The 
Invention provides a means for secu ring and releasing the 
emergency exit doors of public buildings, and has for 
it. object tu enable the duor to be bolted both at tbe top 
and bottom, and yet to be Instantly and automatical ly 
unfastened i n  case of emergency or panic, not only with­

out the application of pressure against the door or Its 
fastenlng�, but even without the exercise of volition on 
tbe part of the persons see kin/! to escape. 

FILLING· BOX FOR COTTON PRESSES.-OLE A. 
THORSEN and. JOHN E .  SHUTT, Ganado, Tex. Tbe 
OIliDg-chamber for forming the blUes before their ID­
sertion Into the press, has its sides and ends sep­
arable .  The sides are mounted on arms at one 
end . Pivots are provided at the outer ends of the 
arms; and links connect the arms near their pivots 
with the adjacent end section of the cbamber, where­
by the end section i s  moved outwardly by tbe swinging 
outward of the sides. By providing ball-bearings the 
.ides are swung with li ttle exertion .  The boxes are 
Ormly supported without using rollers or tracks. 

WASHI N G-M .\ CHINE. - JOHN W. FISHER, New 
Philadelphia, Ohio. The macbine belongs to that clas8 
in wLich a reservoir provided with a corrugated sur­
face, contains a rubber which swings over the -hottom 
to wash the clothes. On the hody portion of the wash­
ing-machine a cover is mounted with which hnks are 
pivotally conuected. A rubher i. pivotally connected 
with the cover; and a number of thc li nks are slotted to 
permit the rubber to be swung on a pivot or to be moved 
up and down .  

BOX-S E ALDIG MACIIINE. - - JOSEPH T. CnAw, 
Jersey City, N • •  J. 'rhe object of this i n vention is  to 
seal the flaps of paper boxes so that the SUI!'81' or other 
granulated mawrial cuntained in the boxes c�n not es · 
cape. The machine appl ies a sealing compou nd such as 
glue or gum to the top and bottom surfaceR of a seal­
iug strip or to a serieo of connccted stri ps capable of 
T e ldy separation . A casing is l ikewise provided, where· 
by one or more empt.y or filled boxes may be )'cceived 
nad beld and the sealing.stripe simultaneously apul ied 
to all the boxes at one end, flO that  all the boxes in 
the casmg at one end may be simu l taneouslv sealed . 
The IndividUal devices may be used eith<'l' sep�rately or 
collectively. 

SELF-W EIGHING SCA L E .-ALvA W. B. JOHN­
SON, Mount Vernon , Ill . The "cale is urovided wi th a 
scoop and with an elevator for removi ng the surpl us 
material from the scoop. A motor drives the elevator. 
and a solenoid controls the connection between the ele­
vator ami motor. A clutch is provlrled comprising a 
spring-pressed member contro\1erl h.v the solenoid and 
rotated by the motor. The other member of the c1utcb 
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is adapted to be engaged by the Sprinl'-pressed member 
and is geared with the elevator. As 800n as the current 
is shut off in the solenoid, the clutch disconnects the 
elevator and motor, 80 that the momentum of the motor 
will  not affect the elevator. The elevator will thus come 
to a standsti l l .  The load in the sccop is, consequently, 
not reduced beyond the true load. 

MACHINE FOR GRA NULATING TOBACCO.­
ARCHIBALD PICKEN, Roanoke, Va. This machine has 
a reciprocating cutter-head comprising a frame or car­
rier to which blades or cutters are secured, having their 
cutting edges stepped. Each step projects In advance of 
the preceding. A transverse cutter is l ikewise secured 
to the head. By the stepped construction, the tobacco 
is cut with three succe@sive cuts, and is not disarrau!!ed 
as in other machines in which the whole cut is made at 
once by a single blade . As tbe cntter-head rlescends, tbe 
transverse cutter cuts off the portionE of tobacco previous­
ly sl i tted by the upright cutter, thns securing the grllnu­
lation desired. 

Rail w a y - A  p p l lauces. 

CAR.-JAMES F. DUNN, Salt Lake City, Utah. The 
in vention provides a construction involving a timber· cap 
for protecting the ends of tbe draft-timb�rs i n  rai lway 
cars, by which means to prevent the tim be ... from being 
chafed and split, to whIch action they are especially 

lia ble during the use of the car. The invention also in­
volves a peculiar arranJl;ement of these caps with respect 
to the draft-timbers and sills of the car, so that 
an exceedingly durable and effective structure is at­
tained .  

FROG.- ABRAM V A N  BRUNT, Brooklyn. N e w  York 
city. Ordinarily when the pointe of frogs are broken, 
tbe whole frog must be removed and a new one inserted, 
wbich operalion involves much expe n se and incon­
venience. The present invention is designed to prolong 
tbe hfe of the frogs indeilnitely and em bodIes features 
of construction by wblch the points of the frogs and 
crossings are rendered removable from the maID portIons 
so that new poin ts may be suhstituted for old ones. 

DUST-GUARD FOR C A R-WINDOWS. - HuGH B. 
SHUTTS, Shawneetown, III. D ust-guards for car·win­
dows are usually made detachable and are not in posi­
tion except when put in use. The present device i� ill­
!.Pnded to be attached to tbe car-window at all times so 
tbat a pessenger may operate it whenever desired . 
The gnard is mounted at one side of a window -frame 
and sash to swing inward and outward. At one side of 
the frame and adjacent to the gnard a lever is fulcrumed 
connected by a link with the guard . The device is 
folded in ward by the enga!!:ement of the sash with the 
lever. 

AXLE LUBRICATOR, WIPER, AND DUST­
GUARD. - J A IIlEs S, PATTEN, Equitsble Building, Bal ti­
more, Md . The means for applying the lu bricator com­
prise rollers held i n  a frame pi voted transversely and 
centrally on a spring so as to allow due . .  play " of the 
rollers corresponding with the positions of the axle­
journal. Tbe means for wiping the jonroal and pre­
ventin!l the waste and escape of the lu bricant include 
side-bars or wipers arranged laterally over the rollers and 
supported by springs, and spring-supported combined 
dust-gnards and oil-baffies conforming with the reqnired 
position for best performance of their function. The 
entire apparatus is the ..,sult of long observation and 
practical experience with devices for lubricating car and 
locomoti ve axles. 

PEDESTAL BRACE- BOLT.-JAMES F. DUNN, Salt 
Lake City, Utah. The present invention provides au 
effective means for bracing the pedestal, w hich means 
may be readily removed in a dOWl!ward direction with­
ont interfering with the spring-rigging of the locomo­
tive. The pedestal jaws have slots formed in their 
lower ends and opening <lownward and terminatinl� at  
their outer ends in recesses. A bolt extends through t he 
@Iots. At each end of the bolt are means for drawmg 

the bolt into operative position, these means also serving 
to enter the receBSes i n  the pedestal-jaws to prevent the 
droppi ng of the bolt throngh the slots. 

Miscellaneou s  I nventions. 

PIPE-COUPLING.-ARTHUB B. HENRY, Ormsby, 
and TIMOTHY F. MULLIN, Bradford, Pa. Tbis pipe­
coupling for gases and liquids has Internally-threaded 
end sections and an intermediate smooth section. A n ­
nular grooves a t  the Inner ends of t h e  threaded se�tions 
receive packing-rings. Pipes screw into the threaded 
end sections of the sleeve and have their ends reduced 
to form annula� flanges for fitting into the packing-rings. 
Shoulders abut against and press the outer side edge s of 
the packing. rings. The coupling prevents leakage on 
expansion and contraction of the pipe and avoids injnry 
to the packing by the crosswise action of tbe fluid pass­
ing through the coupling. 

DR AINING ATTACHMENT FOR VESSELS. - Lu­
ClUS A. DOBLE, Huron , S. D .  The attachment is de­
signed to hold the cover on a kettle 80 as to permit the 
water in which the food has been cooked to be drained 
oJ!. Tbe attachment comprises clamping members for 
engaging over the upper edge o f  a vepsel, with which 
clamping members, brace mcmbers a:-e connected, ter­
mi nating in a handle. The clamping and brace mem­
bers have Interlocking loope adapted to be engaged by 
the bail of the vessel. A l ocking member is extended 
from the cl amping member. The device can be adjusted 
to vario us SI7.eS of vessels. 

WlCK RAISING OR LOWERING ATTACHMENT 
�'OR BURN ERS . .  - RoBERT W. McFABLAND, Paulton, 
Pa. The im'ention provides a wick raising and lowering 

device especially adapted for use upon lanterns and ca­
pable of being operated from the bottom of the lan l-om . 

The attachment comprises a wick-spind Ie provided with 

a pinion wb ich Is received by a section of a banger 

mounted to swing upon the burner and provided with a 

lockin g device. One end of a shaft is mounted in the 

han!!er, the other end being loosely monnted in the base 
of the l a D tern. A gear is carried by the shaft, adapted 
to en ga/!e tbe piniou of t.he wick-�pindle to raise and 
lower the wick. 

V H E ES E-CURD A ER ATOR.-CuARr.ES J. MOORE. 
Deer Creek, Minn. Tn warm weather it is a matter of 
considerable difficulty tf) cool cheese·curd to tbe proper 
temperatnre for pressing. It IS the purpose of this in-

vention to provide an apparatus whereby the curd may 
be rapidly cooled and al l poisonous gases removed. The 
apperatus in q uestion is an aerator comprising a rotating 
cylinder with a hopper at one end for the passage of tbe 
matelial. A tnbular shaft at one end of the cylinder is 
extended thron/!h the hopper and connected by a spider 
with the cylinder. Fingers on the shaft press the mate­
rial through openings in the bottom of the hopper. A 
fa n·sbaft. carrying a fan provides the necessary blast for 
the cool mg of the curd and removal of impurities. 

SACK-HO LDER. - ELI MONDEN. Rawlins, Wyo. The 
holder is designed to su pport sacks when receiving ore, 
grain , or any other material ,  and is composed of a frame 
open at one side, ou w hich frame sack-supportin/! bars 
are mounted to swli./! both btera lly and vertical ly. A 
hopper has swinging connection " ith one of the bals and 
acts to !!llidc the material into the sack. 

EYEG L A S S  G U A RD OR CLIP. - RoBERT KABus, 
Garretson's. Richmond, New York cit} . The guard or 

clip comprises a bracket-arm to which a .Ieeve is pivoted 
so that it  can be laterally adjusted thereon. In tbe 
sleeye a boJ y-plate is lonl{itudinally adj ustable . Tbe 
glaBSe. to which the attachment is applied can be ad­
juswd by the wearer to move the lenses up or down in a 
vertical plane or laterally to or from the eyes, 80 the 
guards or clips can be quickly adapted to any shape of 
·nose. 

COMBINATION-TOOL. - BENIAMINO I BELL), Brook­
lyn, New York cIty. This com bination-tool is used 
mainly for mechanical purposes and includes a two-part 
foldable rule, tbe members of which are recessed to re­
ceive a jointed knife-blade; an extensible, graduated 
measure that will form a square wheu partiall y  folded ; a 
weighing device baving a compre,;sible spring t.o indi­
cate degrees of weight on an extension-bar ; a foldable 
hook on the bar ; and a manicure-too l .  

METHOD O F  REFINING CU PRIC.SU LFATE SO­
LUTIONS.-OTTOKAR H OFFMAN, Argentine, Kan. By 
this new method, the crnde cupric sulfate solution is re­
fined, t.hereby dispensing witll tbe usual refiniug of the 
material. Any copper matte or sulfureted copper ore, 
rich or poor in copper, after roasting furnishes a suitable 
material. The method em ployed consists m flrst neo­
tralizing the solution. then beati ng it, adding cnpric 
oxid, and finally injecting air into the solution to pre­
cipitate the impurities. The crystals obtsined are purer 
and more permanent than those usually found in tbe 
market, becanse they contain no free aci d .  

RECKONER. - CHARLES TREGONING, Manbattan, 
New York city . By means of this device, various 
amounts may be added or subtracted and tbe sum total 
or difference obtained. The device is so constructed 
that any one of a number of multiplication-tables may be 
instantly bronght to view. The reckoner also 

'
contains 

one hundred or more addition-tables and one hundred or 
more subtracting-tables, and is partlculnrly adapted to 
Rssist children in mastering the rudiments of arithmetic. 

ATT ACHMENT FOR WATCH-LATHES. -CHARLES 

the uppermost section of the body and is provided with 
a smoke-outlet pipe. Sliding doors command draft-ori­
fices in the several sections of the body, and draft­
conductors in communication with the orifices are 
situated within the body and extend downwardly from 
the openinJl;s to cause the draft to p&ft8 down into 
the body of the burner and toward the base of the stomp. 

Designs. 

FOOTSTOOL. - FRANK L. UNDERWOOD, Vermont, 
III. The leading feature of the design consists of 8 top 
with a ridge flanked by horizontal portions. The foot­
stool is cbiefly orDamental. 

PLA TE OR SIMILAR ARTICLE.-EDWARD BOOTE, 
East Orange, N . J. The leading features of this deslJrn 
are to be found in a series of scroll-stems in circular 
order, festoons of foliage and Ooral sprays draped at the 
scroll-stems. and a circular panel in which are a cbain of 
flowers, buds, and branches of wild-rose. 

NOTE. -Copies of any of these patents will be furn­
ished by M uUl; & Vo. for ten cents each. Please state 
the Dame of the patentee, title of the invention, and du!e 
of tbis paper. 

NEW BOOKS, ETC. 

I N SECTS : THEIR STRUCTURE AND LIFE. 
A Primer of Entomology. By George 
H. Carpenter. London : J. M. Dent 
& Company. New York : The Mac­
mi llan Company. 1899. ·16mo. Pp. 
404. 183 i l lustrations. Pri ce $1 . 75. 

This is one of the best books on insects wbich we 
have seen. It Is handsomely printed and the illustra­
tions are most of them on a good scale. The diagrams 
are particnlarly helpful. It is a thoroughly scientiOc book 
on the subject and will be appreciated by all those who 
are interested in the snbject. 

FIRST ApP E N DIX. SIXTH EDITION O F  
D ANA'S M I N E RALOGY. By Ed ward 
S. Dana. Ne w York : Joh n Wiley & 
Sons. 1899. 8vo. Pp. 75. Price $1. 

This appendix contains ful l  descriptions of the species 
announced as new since the pUblication of the "System ." 
There are no fewer than 160 new names, and their place 
and general scheme of classification is shown in the list 
given in the Introduction. The arrangement is alpha­
betical, rendering an index uDnecessary. It is not nec­
essary to praise the splendid .. System " of tbe two 
Danas, and it IS the most authoritative work on tbe sub­
ject in the English language and possibly in any other 
language. 

N O RT H AMERICAN SLIME MOULDS. By 
Thomas H. McBride,  A . M  . •  Ph. D. 
New York : The Mac m i l lan Compan y. 
1899. 8vo. Pp. 231 . 18 plates. Price 
$2. 25 . 

ill. WILLIS, Browns, III .  The present invention pro- This book is an admirable example of the esteem i n  
"ides an attachment for watch-lathes b y  w h i c h  varions which scientiflc works are now held in tbe United States. 
elements of clocks and watches may be effectively held There was a time when a book of this kind would never 
by the lathe, the attachment taking the place of the have been accepted by any pu blishcr, owing to the fact 
nsual face-plate of the lathe. Tbe attachment includes a that tbe circulation wonld be so small. Now, however, 
disk provided with equidistant openiugs near i ts per- the demand for scientiOc l iteratu re has increased so that 
i pbery. Between the openings are radial slote. Clamp- the admirable book before ns can be plac.ed upon the 
ing-fingers are adapted to be secured to the disk by hav- market at a moderate price. The an thor has acquitted 
ing their fastening devices passed either through the h imself of a difficult task with great credit, and tlie 
opening or througb the @Iots, whereby provision is made publisbers are to be congratulated upon the production 
for securing a piece of work or a work·holder to the disk. of a handsome book. 

FLOUR S IFTER AND MIXER. - ANNIE D. SMITII, A West Orange, N. J. The invention provide. a Dew and 
i m proved flour sifter and mixer, which besides being of 
durab le construction, is arranged to permit a ready open­

C YCLOPEDIC R E V I E W  O F  C U RRENT 
HISTORY. Sp,co n d  Quarter. 1899. 
Boston : C urren t  H i story Company. 

ing up of the flour and a thorough and uniform incor­
poration of the baking-powder with the flour. A l l  lumps 
are broken o p and the mixture is gradnally forced through 
the meshes of the sieve in a finely-divided state. 

NUT-LOCK. - RlCHARD H. THOMSON, Osceola Mills, 
Penn. The lock comprises a nut havinJl; a pocket COID.­
mUUlcating with the bore of the nut. One wa ll of the 
pocket extends eccentrically to the bore. A roller is 
mounted in the pocket. A spring is  attached to the 
nut within the pocket and bears agaiust the outer 
side of the roller to throw the roller inwardly to­
ward the bolt. When the roller and the spring are 
removed from the pocket, the nut can be used in the 
same manner as nuts of ordinary construction. 

MAIL_POUCH. -·THOMAS H.  STOKES, Lincoln, Ill .  
The mail-pouch bas its back portion extended beyond 
the front a t  its mouth. A plate is  bent over the edges 
of tbe pxtended portiou of the back and is orificed 
to receive the staple. The rear sides of the plate 
has a card-Bocket at a poi nt downward from the 
orOce and opening at the side tbereof adjacent to the 
mouth. A staple is secnred to the front of the pouch 
adjacent to the moutb, w hereby the eo<tended back of 
the pouch may be folded down in front of the pouch to 
engage the staple, thus serving to hold the bag closed alld 
also to retain the card i n  the pocket. 

DEVI C E  FOR H O L D I N G  BLOTTERS. -JAMES M .  
R IX, Warner, N. I I .  The device can be attached to a 
dCf4k and is provided with a stand . The device is so 
constructed that a blotter pliably connected thc" ew ith , 
call be readily and conveniently carried to any pOTtion 

of the desk and automatical ly mtnrned to the device 
when released . The blottcr can be made to rJlllain on 

the desk or table as long as req uired w i thout discon­
necting 11 from the device, and can be exp(lscd at all  

ti m('s and quickl y  detached. 
CARPENTER'S SQU A R E .  - ROBERT H. M ILLER, 

Morristown, N. J .  The square h as two legs formed of 
scpara te pieces connected by a m ortise anJ ICnon. The 

tenon has a noteh iu  one ed ge at its baEe. and .the mor­
tise baF' a �oove in  its eege i l l  l i n e , w i th the notch. A 
locking-bar is monnted to sli'le in the i(l'oo\"� and engag<> 
the notch in the t�non . A pivoted block or-cnpies the 
groove beyond the loc kin!! bar. I1ml when lor!(itllll inal l y  

ex tended fills the remainder of  the groo\"('. The legs 
can rt'ad il y be separated and placed within a compara· 
tively small box or cb.,.t. 

STUM P-BURNER . . _ . •  JOHANN A .  O.  BREUEYEYER, 
Seattle, Wash . 'rhe stump- burner is  made in E"ctions 
superimposed the one on the other, to form a tapering 
body serving to inclose the stump. A hood is mounted on 

This publication occupies a unique fleld. It i8 really 
8 short annual cyclopedia, dealing with important cur­
rent events. The present issuc, for example, takes up 
wireless telegraphy, tbe Peace Congress, the Samoan 
difficulty, the Dreyfus affair, ete. There i. hardly any 
important event in the world's history not to be found 
cbronicled here . 

A TEXT B O O K OF P L A.NT DISEASES 
C AUSED BY C R Y PTOGAMIC P AKA­
SITES. By George Massf'e, F. L. S. 
London : D u c k w orth & Com pan \, . 
New York : The Macmillan Com pany. 
1 899. 16mo. Pp. 457. Price $1. 60. 

The aim of thiB book is to enable those directly oc­

cnpied in the cultivation of plants and with bnt a limited 
period of time available for study to determine the na­
ture of diseases caused by parasites of vegetsble origin, 
and to apply i n  the most ap\>roved manner those CIll'8-
tive and preventative methods which experience has 
shown to be most successful in combating the particular 
form of disease under consideration and finally to in­
clude in tbe daily routiDe of ",'lrk precautionary 
measures which, without being costly, frequently pre · 

vent a slight disease from aBSuming the proportions of 
an epidemic. 

M OD E R N  A M E RICAN SCHOOL B U I LD INGS. 
Bein<! a Treatise upon and Dp�igns 
for the Con�truction of School B uild­
ings. By W a rren R. Brig-g-s, F.·A. I .  A .  
Ne w York : Joh n Wiley & Son !' . 1899. 
8vo. Pp. 41 1 .  Price $4. 

The su bject is treated with rare a bi lity. Schoolhouses 
of all sizes and costs are dealt with and the work gives 
precisely the i nformation which is always sought by 
principals and school boards. MallY of tbe pro blems 
connected with the designing of schools are thought out, 

saving many costly and donbtful ex peri ments. Special 
attention is given to heating. ventilation and sanitary ar­
raDgements. It i. an admirable contribution to Ameri­
can architectural literature. We regret to note, however, 
u seriolls omission. there is no index. 

DIS C() U R SES ON METHO D S . By 
Dpscartf's. C h i cago : The 
Con rt Publ ish lng Com pany . 
1 6 1l1o. Pp. 87. Price 25 cents. 

Ren �  
Open 
1899. 

Descartes' classlcnl work has bepn translated in French 
and col lated with the Latin by John Veitch. LL.D. , and 
is an admirable edition for those who wish to know 
something concerning a work by a great philosopher and 
mathematician. 

© 1899 SCIENTIFIC AMERICAN, INC.



OCTOBER 28, 1 899. J t itutiflt �mtrita •• 
�u.inesuJ �np � er.on�L I rectious. It �be wi!"ell are properly arrauged tbe waves 

. I may be perceIved by a properly constructed apparatus at 
Th, charg, for insertion wnder this head is One Dollar " 

a long distanc� from tbeir source. 2. How is tbe record 
line fOT 'ach insertion ; about eiolLt words to a /i.... of the gramopbone made? A .. Tbe record of the gramo' 
d dvertiBem.,nts must be, recei1,ed Itt publication officr I �hone 18 at �rst tra�e� u�on ZlnC, and afterwards et.ched 
as '4r11l as Thursdall mo,"" i;na to app,.ar in the follow- Into the ZInC. '1 hI!! IS transferred to hard rubber 
ing week', issue. disks such as are llSed for the instrument. }<'rom the 

Marine Iron W'orks. ChlC8Q'O. eHtalollue free. 
u U.  8/' ¥-eta1 Polish . lndul.Ua.po l is. Sam ples free. 
Gasoline Brazing (i'orge. 1'urller Brass Works. Cbicago. 
Yankee N oLions. \-Vaterbury Bn rtOIl Co .• W aterb 'y . Ct. 
Hand le & Spoke Mchy. Ober Mfg. Co . . Cha"rin �·all .. . O. 
Hook and ll:ye Pateut for Sale. �'. J .  Rappo ld . grie . I'll. 
Machine Work of every description. . Jobbing and re-

pairing. 'l'be Garvin MaChine Co .• 14 1 Varick St .• N. Y. 
"'errRcnl.e Machine Co . . Bridgeton . N . . r . .  IJ . S. A. �'ull 

line of Presses, Dies, and other Sheet Metal Machinery. 
IT Machinery for R. R. contractors . mines. and quar. 

ries. for hoisting. pumping, crush iug, excavating. etc. , 
new or 2d·haud.- Wnte for l ist. WiHls �haw. Cbicago. 

'J' he celebrated " HOrDsby-Akroyd ' " Patent Safety OH 
ElHline is bui lt by the De La Verllne Refrilleratinll lIs ·  
ch llle Company. F'o<t of Kast 138th Street. New York. 

The best book for electncians ft.nd bellinners In elec. 
tricity is " Experimental Science." by Geo. M. Hopkins . 
By mail . $4. Munn &; Co . . publishers. a6l Broadway, N. Y .  

"' R � K  FACTORY t> ITES 
To be Dtmated for Manufacturing Purposes 

at· .Erie, Pa. 
One hundred acres, very desirable location, all raj !. ·  

roads, free to factory employing one thousand men. 
Also ten otber smaller locations. al l central with flood 
railroad facili ties. Correspondence and inspection so· 
I icited. Address Douglas Benson, Secretary Board of 
'I'rade. Erie. Pa. 

"T" Send for new B.nd complete cataJo2ue of Scient.tfJc 
and other Books for sale by MUlln & Co . .  il61 Broadway, 
New York.. }Tee on application. 

HINTS TO CORRE!!PONDEN'fS. 
Name. and A ddre •• mUl!l. accompanv all letter. or no attention will be paid thereto. 'fills is for oUJ information and not for publication. 
R e ference. to former articles or answers shonld give date of paper and P8l!'e or number of question. 
I nq " I  riel! not 8Jll!wered in reasonable time should be repeated : corresponden'" \\'ill bear in miud that some answers require not a little researcb, ana, th�ngh y;e endeavor to reply to all either by lettel or m this department. each must take his turn. 
Bu yer. wishmg to purchase any article not advertised 

in our colnmns will be furnished with addresses of houses manufacturing or carryin!!' the same. 
S pecial \V rlt t e n  I n forrn a t l o n  on matters 01 personal rather than general interest cannot be 

expected without remuneration. 
SclentH l c  A merlcan S u p p l e ment. referred 

to may be had at the omce. Pnce 10 cents each. 
Boo� . referred to promptly supplied on . receipt 01 pnce. IlIl:::-k�

.O�el��:d.examination shonld be distinctl} 

(7738) A. M. D .  asks: 1. In the electro .. 
lysis of water abont what per Ctlnt of the energy of the 
current i. IOIOt in prodncing beat In the solntion , A. 
The heat developed in any circnlt by the p8I!t1alre of an 
electric current throngh that circuit is expressed by 
Joule's law 

Hcat=O'24 C·Rt. 
in which C is the number of amperes, R is the nnmber 
of ohms, and t is the time in second.. The heat is found 
in calories. 'fhis equation i. derived from the fact proved 
by experiment that one am!lCre ' flowing through a con­
ductor having a resistance of one ohm will develop in 
that. condllctor 0'24 calories for each second it flows. It. 
makes no difference whether the current is decomposing 
water or doing any other work. Tbe heat prodnced is 
the same. 'l'his is the 10Rt energy of an electric cnrrent. 
2. How does the heat developed by burning the oxygen 
Ilnd h�'drogen combined, compare with tbe oriltinal 
ene'gy of the current. 1 A. The doctrine of the conserva­
tion of enerey requires thai·the heat produced by recom' 
bining the oxygen and hydrogen into water shan exactly 
eqllal tbe energy in any other form which may be re­
qllired to decompose the same quantity of water into its 
!:onstituen!. ol<ygen and hydrogen again. ThIs heat has 
no connection with the heat of tbe first query. 

(7739) W. P. ask s : 1 h ave a 4·obm tele­
graph instrument. What number of wire (hy A. W. G.) 
and how much must be used to wind it for 20 obm� 1 
To chunge your 4 ohm sounder to make it bave 20 ohmp, 
YOIl can unwind the wire on it at present and get 4 times 
as mllcb of the same size to be put on together wilh that 
which was on the sounder before. If you know the num­
ber of the wire now on the sounder you can find from a 
wire table the length needed to make 16 ohms. This is 
the quantity you need to add to tbe sounder. 

(7740) A. B. T, asks how the slit js cut 
in the nibs of 1\ steel pen. A. The slit in steel pens II cut 
in a shear press with very sharp cutters. 

(7741) A. B. S. ask s : 1. W ill .small 
band_power dynamo, as described in .. Expert_lal 
Science," furnish power enongh for spark, to ignite _ 
io gRS engine ? A. The hand-power dynamo will glye • 
spark which will ignite gas. It will probably serve your 
purpose if driven at a high speed. Webave recentlylld' 
vertiJ!ecl ll dynamo especially designed for this work. I. 
Wh.t i. a jump spark ?  A. A jump spark is a spark 
prodllced by tbe breaking of an electric circuit, aOO 
which jnmps between two me·tallic points. 3. Is it nec­
essary to have iron jar for caustic potash cell as de­scribed in "Experimental Science "1  A. 'fhe iron jar ill 
one of the electrodes in the potash cell. If yon use • 
J!'lass cell you will require lin iron plate in the liquid as an 
electrode. Since an old iron pot will answer every pnr­
pose It is the cheapest method or putting up the battery. 

(7742) S. C. asks : 1. How is electricity 
transmitted through the air as 18 thus done by the wireless 
telegraphy ! A. The waves prOduced by an Impulse of 
eIectricItJ through . wire, lIJ.otl.from the wire In all di-

zinc disks a large number of impressions may be taken. 
3: Of what are tbe diapbr"ll'ms of talking machlUes 
made? A. The dIaphragms of talking machines are 
made of thin glaes, celluloid or iron. 

(7743) H. W. C. writes : I have a small 
range boiler, galvamzed iron, whicb I use for oxygen tank 
for lantern use. Now the tank is badly corroded in.ide 
and I wish to know what kind of paint or varnish would be 
suitable to use that the gas or any dampness carried over 
from wash bottle, wonld not affect. A. If your oXyl[Cn 
tank is badly corroded, you sbonld not use it, since it is 
in danger of bnrsting under pressure. Aspbalt "arnish 
is the best substance to use to coat the mside of such a 
tank as a preventative of rust but we do not think it 
would be safe to use paint or varnish of any kind on the 
inner surface of the tank. The better way is to dry 
the oxygen before it enters the tank, since oxygeh in 
presence of water will rust iron or steel very rapidiy . II' 
the .gas were passed through calcium chloride after it 
leaves the wash bottle it w�uld enter the tank dry . 

TO INVENTORS 
A n experience of Hfty years. and the preparation of more than one hundred thOU8UlId upplications ��� f:;�n���tp����:'�'!t �b�iha�o��i'nb��t�� ��ridl �g��::�� unequaled facilities t'or procurIng patents everywhere 

A synopsis of the patent laws of the United States and 
all foreign countries may be had on appltcation , and per. sons contemplatinll the secnrmll of pat.ents. eitber at home or abroad. are invited to write to th is office for 
pl1ces. which are low. in accordance With the times and 
our extensive facilities for conducting the business 
Addres. MUNN & CO . •  omce SmENTIFIC AMERICAN ' 
631 Broadwav. New York. ' 
INDEX OF INVENTIONS 

For which Letters Patent of the 

United States were Issued 

for the Week Ending 

OCTOBER 11 ,  1899, 
A N I>  E A C H  B E A R I N O  T H A T  D A T E. 

LSee note at end of li.t about copIes of t hese patents. I 
Alarm. See Boiler alarm. !::�::::U�� �f��'�l� ... �i�ercgfe�: apparatus 635.236 

for the. A. BargiglI . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  635,11� 
Ammunition, carrier for sma.Il arms Hxed. T. C. 

Orndor1f . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 635.14. 
Antiseptic device for sound transmitter mouth· 

pieces, G. W. Van AlstIne . . . . . . . . . . . . . . . . . . . . . . .  635,209 Ax or similar too l .  J. W. Rellon . . . . . . . . . . . . . . .. . . . .  635.18:; 
Axle aud ax le box. Well. & Morrill. . . . . . . . . . . . . . . . 635.066 
Axle box, car. W. S. G. Baker . . . . . . . . . . . . . . . . . . . . . . .  63f.975 
Backstay turninll device. R. C. Schemmel . . . . . . . . .  635.193 
B"" tyinll( device. H. T. Knight. . . . . . . . . . . . . . . . . . . . . 635.257 Ball makinj! machine. R. H. White . . . . . . . . . . . . . . . .  635.21. 
Barrel. J. � .  V ogt. . . . . . . . .. . .  . . . . . . . . .  . . . . . . •  .. . . . .  • . .  635.212 
Rearing. ball. G. Millen. . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  898 
�:�:i·n

d:��cg�::;o��:�i�f. ::'�k�n:,c8.0B��a..co·tis: : : :  915 
Bicycle. �'. P. Bemis .. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 
Bicycle, S. G. Goss .. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 
Bicycie drtving I(ear. �'. C. Harding . . . . . . . . . . . . . . . .  63f 
Bicycie Ilearing. G. A. Stiles . . . . . . . • . • . • • • • • • • • • • • • • .  635 Bicycle grip. B. F. Taylor . . . . . . . . . . . . . . . . . . . . . . . . . . . .  63;;. 
�:���:: ��ddr.;.�. i.SR��� ·. : : : : : : : : : : : : : : : : : : :: : : . : :  �:�A ::�1���' :g�ldfn����:b�: c�·n���lt1�: 'X: n:oi:'.: �:� 
Blast furnace. M. M. Suppes . . . . . . . . . . . . . . . . . . . . . . . . 635,157 
���f;�IDKetIT��1:�lglarine· i,oi(';r: ' "WiLter 'tube 635,:US 

boiler. Botler alarm. automatic. D. H. Hynds . . . . . . . . . . . . .  635.016 Bol t, J. G. Baker . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. . . . . . .  635,031 
3gg�: �a��:f�!�����tT�: 1 .... �: .. :����.�·: : :·: : : : : : : : : :  .�:m Boot or .hoe top .supporter. G. C. Bemi .. . . . . . . . . . .  635.o;� 
Boulder depre.sor. J.  L. Towner . . . . . . . . . . . . . . . . . 63f.921 Box. See Axle box. Feed box. Journal box. 

Tooth powder box. 
Brake. See W III/(on brake. . Breathing tube. C. Carro l l . . . . . . . . . . . . . . . . . . . . . . . . . .  635,23'l 
Brick In burning, device for recording shrinkage 

tn. A. J. ('oh l  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 635.023 
Broom holder or rack. H.. L. Edwards . . . . . . . . . . . . . .  634-1883 Brush head case or cover, tooth, H. G. McClos· 

key . .  . . . .  . . . . . . .  . . . . .  . . .  . . . . . . . .. . .  . .  . . . . . . . . . . . . . .  63f.!J06' 
Buckle. wire. J. C. Hyde . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 6.%,167 
Bundle discharll(ing mecbamsm, J . .... Steward .. . .  63f.00f 
Burial casket. lowerinjil device. M. J. CameroD . . . .  �.876 
Burner. See Gas burner. 
Button and necktie holder. collar. H. Willis . . . . . .  6:U,931 
Cali per gage, G. M. Van Valkenburll . . . . . . . . . . . . . . . CalIper •. J. H. Smith . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 

g:�e���· �����r:p�c,B1q.w�.eBaiimey·er: : : : : : : : : : : 634 Camera shutter. W. H. W,tham . . . . . . . . . . . . . . . . . . . .  6:�.97� 
g:�;g3�It'"ol!te�: �.

it;
O
t>'b��·';I·I : : :  : : : : : : : : : .  : : : : : : :  �:�!� 

Car couplinll. C. D. Whitinll . . . . . . . . . . . . . . . . . . . . . . . . .  1>%.115 
g:�.dd°ri',';;:r;z�: �: gj.�:�!��: : : : : : : : : : : : : : : : : . : : : .  �:g:r� Carburetinll apparatus. means for regulating 

level of l iqUId In. A. J.  Van Vrie.iand . . . . . . . . .. .  635.210 
Carpet fastener. J. �'. Van Wickel, Jr . . . . . . . . . . . . . .  635.211 
8:��:l3:e 8�g:rl���iL��?I?:· ftg; !ia�I��' paper:' ii 634.888 

J. Hurd . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  635.072 Case. See EJilg case. Pocket case. Refrigerator case. Show case. Ca.h carrier. 1<:. St lverburll . . . . . . . . . . . . . . . . . . . . . . . . . .  635. 153 Casting aluminum al loys . W. A. McA dams, 
CastiulI( chilled roll., method of a�;t�uf.f'f�' f!35.OM 
Chafr. 1118�e

aft';jCki'ng' c·h .. ij.: · . . . . . . . . . . . . . . . . . . . . . . . . . 635.255 
Chopper. See Cott.on chopper. 
gmefu��g:ii�O�1

e
8��vey: : : : : : : · : : : : : : : : : : : :  �:m Cbarn, B. Dallin . . . . . . . . .  . . . . . . . . . . . . . . . . . . . . . . . . . . .  6.%,239 
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c�I::'�il P�l����r�' T�"t,"en ciean"r: '  . . . . . 63i),018 
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Coal_, ores. etc .. centrifugal washing for. P. 
.II.arice . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 6.'14.1*17 

g-=e �r.tt.ll1"ck�r.�: .... a .•• e��: . : '''. : : : . : : '  . .  : '. : :  '. : :  �:m Coin holder and carrier. Henry & Herrmann . . . . . .  fi:�">.04'> 
g��':t':'.::e����I�";::: fi.�.��.':'t:iy: : : : : : : : : : : : : : : : : :  �:� 
g�����npo��!�V��W.· f?: :c��:���·.·: : : : . : : : :  � : .' �:lW �� ���:�: � .. 1ra

��lr;,·r: : : ·. : : : : : : : ·. : : : . : : : : : : : : : : :  �:� Cotton cbopper and harrow. combined. G. W. & 

Co'a-:'in�: T:l�oCa': coo'piirig: "  Thiii c,;ii.;ilng: . .  · · ·  635,2(X'> 
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CUrrent mutor. W. Turner . . . . . . . . . . . . . . . . . . . . . . . . . .  635.� 
g:���or� �r�::'��f::;,:: ' Veg"iiLbie' cutter: · · · · 635,081 

c:�tft�o�i'�:-��slf'g����ii: : : : : : : : : · : : : : : : : : :  �:� 
De. rloI< .nd 8llcavator, G. W. King . . . . . . . . . . . . . . . .  6.'1.'>.048 c.e:� t= �g;t

k
h�d d�g��tr�' "  . . . . . . • . . . . . . . . . . . .  63f.917 

Cl::I::!���::���rA1ts�·ut�������·.·.·.·:::.·.·.··.·. �� 
Dl"",lay device. D. B. Hart . . . . . . . . . . . . . . . . . . . . . . . . . . 635.278 1 Dlrt��I�e��. ��d

: .��
I
: �.t�.: .��.������. ��:. ?��: 635.200 Dock construction ... V. Windett . . . . . . • . . . • . • • . • . • .  , .  636,068 Door obeck, C. T. ralnter • . • • • • • • • • • . • . • • • • • • • • • . • . . .  63f,950 

ORD I N A R Y  RATES. 
laMide Paae, elliCb insertion. - ,� cents a line 
Back Page. eacb Insertion. - - $ 1 .00 a l i ne 

JIr' For som.e cLasses of Actveriisement¥. Spec'wl /J,nd 
H'i{1her 'ratf,tt are required. 

The >J.bove are ehargeH per agate line-about ei�ht wordl'i per line. 'rhis notice ShO .... 8 the wldtb of the l ine. 
ft"���e��� �� �1�t�a'ih�erllt:��a�� tin

a
l g�e��:'��: 

ment. as the letter �re8S. Advertisements must be �g�T�: t��p���I� t¥:� f3?:'';.''in':: wee':.'"iTs �u��ursllay 

WO�tPoa��!I!�e���S 
time and money by nsing our 

• _1' .... t .... ",III .... PowerPlacnllterg 
,D!:!!L. FOR CATALOG UES-

A -Wood-working Machinery. B-Lathes, etc. 
SEDCA PALLS JIIPG. COMPAlI"'r. 

6 9 6  Waler St .• Seneca Fal l s ,  N .  Y .  

AMERICAN PATENT!:!. - AN INTER-
efi'ttll� ano valuable table Rhowtngthe number of uatents 
���t��etg�I��e�ot�Se s����n�P8gw�bt;h rfe����� 
31. 1894. Contained In SCIENTIFIC AMERICA N SU P­
PL.r:MENT, No. 1 11112. Price 10 cents. To be had at thIS omce and frow all new.dealers. 

. P O W E R  & F O O T  I S H A P ER S . P L A N E R S  D R I L LS 
� AT H E S. �:,f��M��P f�Tt;,IJtul��tr 
SEBASTIAN LATHE C O  120 C U LVERT 5T C IN C INNAT I .  O. 

NEVERSLip B B It D . 
TRAD' MARk. ar t rtSSlng � It glve. a smootb. pliable and adhe.ive 

surface, and saves Belts. Power and ��eJ'fto M6':-�..:rYan�el��r B!l�s� Gox of 12 Bars, "1.00 . • ent on Trial. 

Ot Wbltt � Baglty eO.t 
Wormttr, maSS., u. S. H. 

Presses for 
Sub=Press Work. 

Five .Izes. Snb.Presse. and 
Tools to order. 

r:r Send for O(rcula .... 
BLAKE & JOHNSON, 

P. O. Box 7. WATERBURY, CONN. 

Water Emery 
Tool Grinder 
PI�i� ���rr�.fSio n�u V�l;�t wl�g 
water. Always ready �r use. Sim­ple.t ID c�nstrnctlon, '' 'OSt eIDcient In operatIOn. 

r:r Send for cataloque and prices. 
W. F. & J NO. BARNES CO. 

1 999 Ruby St. ,  Rockfo rd, I I I .  

ONLY MACH INE  USING 
FLAT, SIGNED,  
INDESTRUCTI BLE 
RECORDS. 

Our Oreat Admlr.1 writes : 
" Certainly the most entertaining and Interesting ot instruments. Nothln� III 

the sound reproducers of to-d&y so mar­
velous as this wond�rful discovery. 

-ADMIRAL SCHLEY. 

Designer of the " Columbia, "  AmerI­
ca's Cnp Defender, writes: 

.. The Gram-o-phone Is t be best repro­
duclna' machine extant. . . . A never falling source of pleasure. 

-HERRESHQ}'F MANUFACTURING CO. 

SENT ON APPROVAL 
to SUBSCRIBE�5 to 

SCIENTIFIC AMERICAN. 
On receipt of .,.00, simply as evidence of good faith, we �� s�� t��r.����������,t��C�r:��rl.:k��J:Rf�ct:. stru�-tlble 5Iklent records (total 121.001. your own or our 
selection. wltb the privi lege of U hours' examination. 
when tbe baJance may be paid your express company, or 
returned and your money refunded . 

Special Concession on To subscrlhers to S(,I-
Installment Basis. ��:�� ��::I�fIr \�� 

a short time, be sold on tlldnstaUmenl'Plan for IIU.OO; 
".00 caoh, 13.00 a month for Ove montlis : records, as wanted, 50 .  cents each. Money refunded, less e.xpreSM ��:�.I���������nt i. not satl8factory and i. re-

roB SALE EVERYWHERE. 

National Gram-o-phone Corpuration, 
Broadway and 1 8th Street, New York. 

BRANCHES . 
BOSTON. 1'1'8 Tremont Street. 
P ROVI))EN ClE, . . 467 W ""tlllln.ter Street. 
PHILA))ELPHIA, . 18 N on" 'Nlnth Street. 
CHICAGO, • . 181 State Street. 
CLEVELAND, • . . . Clolonl.l A...,...re. 
CINClINNATI, 81 ADd a. w .... t FIR .. t!ltr�t. 

SUERMAN i::li! B:u�s.:;!r:."""'" ClaL, 

g�:�:rn�in':chy.':'��·:'j,: 'W: 'Biiie;,: : :  : : : :  : : : : : :  : :  : : :  :m::� Dr�d"lllg machinery. lUx & Oonahoo .. . . . . . . . . . . . .  635,270 8����,i�il�: �·�W.eli��':n·er: : : : : : : · :  : : : : : : : : : :  : : : : : : :  �:� 
g���ng

br��'
i�· (!urru�hU1'i.;j,i..l;ti-· ·;,; · · ii;;Ji;'i"iianii: 6a4,916 

EducaLlor.al appl iance, A. Perry . . . . . . . . . . . . . 
635 IC.s: �:�:;ll 

Eltll( case. knockdown . �'. g. Renick . . . . . . . . . . . . . . . .  6.'1.).186 .l:£lastic or resihent wheel for vehicles. '1\ Lee . . . . 634-,800 
Electric heater. Ill. E. Hold . . . . . . . . . . . . . . . .  635 131 to 635 133 
�jlectric meter. E. 'I'hornson . . . . . . . . . . . . . . . . .  : . . . . . . .  635:159 �lect..ric motor for driving motor carriages. wl�ches . etc . •  H. W. Headland . . . . . . . . . . . . . . . . .  6M,!l71l 
I�:�t�i� ��i��:.r��g�l:il�g�Al���n�i" .. KUbiersc·ti: �,OO;; 
Ele�lric'ai�y iiiunlinata'<i 'devices', 'mec'haiiism 'for: 

635.lStI 
J. S. RIChardson et aJ . .  . . . . . . . . . . . . . . . . . . . . . . . . . . 63f.912 

Electrician'. tool. J. N. Baggett . . . . . . . . . . . . . . . . . . . .  63f,862 
Elevator. See Hay elevator. 
Elevator safet.y appliance. S. B. Trap . . . . . . . . . . . . . .  63f.966 �::� �:��: �a�·o��H��o,;�oe: : : : : : : : : : : : : : : : : : : : : : : :  �'!l;\� 
EllJline. See E�pansion en.zille. 

' 
EUJline vaporizer. gas. W. Hay .. . . . . . . . . . . . . . . . . . . . . 635.166 
El1lline stopping system. steam. PurInton &; Rey· 
Kn;e��ct;·ia;.teiier: 'C: 'p:sciiaciiDiiLri: : : : : : :  : : : : : : : : : �:� 
Envelop macbine. J. West . . . . . . . . . . . . . . . . . . . . . . . . . . 635.213 
Excavator. G. W. Kinll . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  635.047 
Excelsi�>r cutting macbine. J. A. Manning . . . . . . . .  63f,89f> 
E,:xpanslOn en�il1e. rotary. G. L. Van Gint . . . . . . . .  e35,24b 
Ii asteners for �Joves. etc .. die for shapin� and 

attacbing .ocket members of. W. S. Richard· 
Fas��riinii device 'or'ciasp: c: A: ·pier·ce. : : : · : : . : : : :  �·AW 
�·aucet. measuring. J. J. Kennelly . . . . . . . . . . . . . . . . . .  635'256 

��:��O,:;
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.��:.�: .���.���� . .. : :  .. . . . . .  \§n� 

t:eed trough. W. H. Well.teed . . . . . . . . . . . . . . . . .  : : : : :  63f:927 
eed water apparatus. J. 8. Carter . . . . . . . . . . . . . . . . .  635 �  

Feed water beater, H. Ji'eUellbaum . . . . . . . . . . . . . . . .  63(:884: 
Feed water regulator. automatic, �'. M. Chappell 635 126 
File, invoice. E. Cross . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  : 635:237 
�m:�·a�p�;.���V;�ii:: i,oew : : : : : : : : : : : : : : : : : : : : : : : :  �'lm 
�'Ilter, water. C. Salzberller. . . . . . . . . . . . . . . . . . . . .  635'190 
Firearm. recoil operated, Roth & Krnka . . . . . : : : : :  6.3f:9Ia 
�'ire escape. ·E. M. Christ . . . . . . . . . . . . . . . . . . . . . . . . . . .  6.% 235 
"'Ire e.cape and sca1Yold holder. C. E. Kly . . . . . . . . . .  635:038 
:::�?as

f
g����!�
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�� �e/��r��st�r��coj;ir(� I i i'lig' mec'h� 6&,956 
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�:���[n,iirfa�VN��I.l�. M: "jlyer:: : : . : : : : :  : :  : : :  �:� FomentatioJls. press for preparing, M. J.  Smith . . 635.200 
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�.�?�� . . ��: .�. B. 635 229 

Ful ling mil l . A. S. H08klns . . . . . . . . . . . . . . . . . . . . :
.
:::. 63f'943 

::����!�
r sJ� Nia:Cf���:��: " . . . . . . . . . . . . . . . . . • . . .  634:900 Furnace for annealing. bakmg. etc., W. E. 

Fur����d���'er8ii�;g ' 'vaiv'e: ' regenerative: ' i:i: ·rr: 635,025 
Gall��wS'�� caiip;'r �ii�;': ' ' ' ' ' ' ' ' ' ' ' ' ' ' ' ' ' ' � . . . . . . 63f,907 

Game. fia!!,. H. W. Woodhead . . . . . . . . . . . . . . . . . . . . . . .  635.1 16 
Game. parlor. R. PIke . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 635.059 Gas burner. incandescent. B. Barg . . . . . . . . . . . . . . . . . 634.863 Gas generating apparatus. acetylene. C. M. Kemp 63f,945 
Gas generator, acetylene, O. Boettcher . . . . . . . . . . . 634 &;9 
Gas Ilenerator. acetylene. S. J. Taylor . . . . . . . . . . . . . �029 
Ga. llenerat.or. acet.ylene, F. S. Wood . . . . . . . . . . . . . . 635.086 
Ga. Iil(hter. electric. G. O. Lentschat . . . . . . . . . . . . .  6.%.140 
Gas mach ine. acetJiene. L. E. Corwin . . . . . . . . . . . . . 634,879 
Gaaolene fixture. . H. Peden . . . . . . . . . . . . . . . . . . . . . .  630,180 
Gate. See lllnd gate. Waste gate. 
Gate. E. K Hanken. . . . . . . . . . . . . . . . . . . . . . .  . • . . . .  . . 635 044 
Gear casing. M. '1\ Reeves et a l .  . . . . . . . � . . . . . .  : . : . : 635'O'M Gears. swinging shelf for. J. "'Iather_ . . . . . . . . . . . . .  635;013 
Ge����tor. See Gas generator. St�rm genera-
Gin saw Jll.1mmer. I .  C. Shrader . . . . . . . . . : . . . . . . . . . . . .  635.063 
GJass cutt ing machine. C. E. Manning . . .  ; . . . . . . . .  635,265 
Glass manufacturing apparatus. George & Shortie . . . . . . : . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  635.041 
�Iove, M. A. PerlIn sky . . . . . . . . . . . . . . . . . . . . . . . . . . .

.
. . 635,269 Gold or sliver ores. treating. J. Smith . . . . . . . . . . . . . 635 19\! 

(iovernin.z mecbanism for internal com bustion ' 
engines. G. L. Woodworth . . . . . . . . . . . . . . . . . . . . . .  63f.973 Gra�n cleaner, T. M. 8ales • . . . . . . . . . . . . • . . . . . • . . . . . . .  635,223 

a�:��l��
a
�:r,;,�r <& 5rs��� : : : : : : : : : : : : : : : : : : : : : : : : : : :  �:� 

Grass cutter. C. Kieser . . . . . . . . . . . . . . . . . . . . . . • . . . . . . . .  634.9(6 
Grate. R .. Hol I  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  63f.886 
g��r�it��c�e ��[:!t�e·rit� ·von· 'Kret8C'hmar ' & .635,

1« 
Vollmer . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 635.102 

Hammock and elevator. J. C. Lassiter . . . . . . . . . . . . .  635.261 
Handkerchief holder . .... W. Bostrom . . . . . . . . . . . . . .  635,121 Hanger de.vice for supporting hoarding or plank_ Ha:�fs�I���nb�':gi"r:":: f: J.r��w�p. : :  : : : : : : : :  : : : : :  �:� 
Harrow seeding attachment. disk, Rogers '" 
Ha������lii ·i88iei;i��:j·.· C: 'Ttintitciiti: : � :  . . . . .  : . 
1I:�:::t:�: �:�W:-J:' :��':;bii: : : : : : : : : : : : : :  : : : : : : :  
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Hat raok and advertlslnll( device. locking B Ji' 
Childre .. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  : . .  : . .  : 635,089 

Il:;�:�:::,t
c
��t;,jd�n��:.��.�·:::::: ::: : :: : • .  :: : : :l:m 

Hay carrier .top, W. Louden.
.
. . . .  . . . . . . . . . . . . . . . .  6a4,\148 Imt���v���r idec�ii�'b���c:,:: 'Feed water 'b"iiier: 635,110 

Tank heater. HCat.ln� system , air, H. J,. Goodwin . . . . . . . . . . .  ' "  635.1)42. 
Heel. 8 oe. B. Rum.ey . . . . . . . . . . . . . . . . . . . . . . : . .  63f;WS 
Hoisting machine. etc . . IJortable and tran8form � 

able. W. D. Weir . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  63f,!l2.-

Ilg�se!ohro�·e�icte ���::!�u��.ilieni: · W. · E . . C .. j.: 635,24: 
Hy.Tr��!j.b·cin oii ·i,iirniiig· .. p·pariiiu.·. ·j :  ·S: 'iiuil : : :  �;� 
l���\!d�s����c�o�ie�: �ia�t�ra����f�i ·aiirable. A: 635,165 

Ind��r�r: ' 's,,''; 'Haws;'r indicator. ' Speed' indica; 63f
,
984 

tor. 
In.uIDator. E. T. Johnson . . . . . . . . . . . . . . . . . . . . . . . . . . . 63f,982 Insulated handle for electrical apparatus. J. J .  

J ac� a�:e ' i.ii'i.iiidack: · . . . . . . . . . . . . . . . . . . . . . . . . . . . 635,006 
Jar closer or opener. L. Look . ., . . . . . . . . . . . . . . . . . . . .  635.049 
J oint. See RaIl joint. . Te legraph wire joint. 

. 
.J ournal box. E. D. Bronner . . . . . . . . . . . . . . .  : . . . . . . . . . 635,123 
��rie. 8��e

D
�h�:p�I\�knife. 

Label aIDxinll macbme. J. & D. D. A. Outcalt. . . . .  6.%,108 Lamp . electriC incandescent, W. J. Phelps . . . . . . 6I!."> 058 
Lnmp, street, D. S. Rice . . . . . . . . . . . . . . . . . . . . . . . . . . .  : . :  :11'7 t:�f f��l

��ots �r �g���� iicij�·8tab·le: G: C: Be·mi8.� .m 
I�astinll machine. A. W. Eaton .. . . . . . . . . . . . . . . . . . . . . 
Lathe for turninll balls. C. A. HIrth . . . . . . . . . . . . . . . .  63f,98f ��ri!��ePsl:.?ve�: f: 1:a:��eVi'ne: : :  : : . : : : : : : :  : : : : : : : :  '. �:� 
l:���r�i��c�r;�s:re�x�gr· 'electric' 'circuits:" ii:' C · ro5,l05 

Wirt . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . :. 63f,932 
�:���������·p�·e�� �::t:t�:':ing' fr;;me: \v: ·sa.bei : :  �,� 
I .ubricaLor. See Pistoll iubricntor. ' 
Magneto·electric machine. E. B. Cutten . . . . . . . . . . .  635.276 Marb�e, manufacture of art ificial . J. E. Summers 635.005 
Markmg sheep. etc. , apPAratus for. Renner & 
Ma�g

y
ti'��'iDiicbine: '�- : X:Miir.liiili: : : : :  : : : : : : : : : : :  �:rf:l 

Measuring and cutting e-oods from rolls, mach ine for. �'. H. Bascom . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 635.087 
Measuring 8pp8r8t.u�.  E. Smreker . . . . . . . . . . . . . . . . . .  635,154 
MeaSUnDjiit: instrument . elect.rical. IG. Thomson . . .  631,965 
Merer. See �lectric meter J�iquid meter. . 
Mill. See Crushln" and II(rindin" mill. F'ulllng 

mill . Stamp m i l l . 
M iniu.z machine. E. H. Mills . . . . . . . . . . . . • . . . . . . . . . .  635,174 Mop head. C. M. W,lliams . . . . . . . . . . . . . . . . . . . . . . . . . . .  635,216 Mot.or. See Current motor. ElectriC motor. Ro· 

t.ury steam motor. Turbine motor. 
Mucl lalle holder. C. W. 'I'uylor . . . . . . . . . . . . . . . . . . . . .  635.204 Music leaf turninll apparatus. W. J. Pitt . . . . . . . . . . 63f,� 
MUSical instrument. I. H. Sapp . . . . . . . . . . . . . . . . . . . . . 1;!.'>.I!l2 
Musical instruments. self playing attachment 
Naif�.i �ich�;�WB� ·v: peilrOd·.: : : : : : : : : :  : : . : : : : : : : .  �:m 
�r�:J

t
�
e
h����\!:�[.: gor����

k
: : : : : : :  : : : : : : : : : : : : : : : : : : :m::�i; 

Nut lock. W. P. Fink . . . . . . . . . . . . . . . . . . . . . . . . . . .
.

. . . 6:i.">.040 
8�!����:fi��'V)��),�Vee������I.����::: : : : : : : : : : : : : : : :  .�:� 
�:��r dt?�\!':�ti'r��. �n�:s':,�,s& ·Mori.ou·. : :  : : : : : : .  �:&lii �:g:� ::'u��i�fr.:l',�';'i.���'p!���u�aJ.sW�i£e: : : : : : : : :  �� 
Parlnll and coring machine. W. H. Boutell (re· 
Pa�:�:kcemeni·c;;ricr(;t.;: 'j:ii: ·ADiie8 . : : : : : : : :  a:U:m 
�g�:;�:�;.:ti.�!)J:m��:: : : : : : : : : : : : · : : : : : : : : : : : : : :  �;m Photochromoscope or photochromoscope camera, 
Ple� �. J::;'s •. constructiiig: . ii: 'c: 'w: 'weyiie: : : :  �:� 
��io�'I�b:t�tor:A: ·wliiteiii.:: : . : : : :  : . : :  : . : :  : : : : : : :  �it¥ 

(Continued 00 page 186,) 
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ftaft�"G Your OCctJpation 
Yon can QlJlllif,. 

,"ourself for Q better position 
and a successful career 

W ithout Loss of 
Present Salary 

We gua.rantee to make you & Mechanical or Architectural Dra.fts-maD, Commercial Correspondent, Stenographer or Book-keeper, etc. 
The terms of payment are within ,.our reach. no matter how small yonrsalary. 
Write and state the subject you wish to study, and let Us advise yon. 
n. late ........... CorrHpoad ... e 8eJa.�'" 

Box 942.&na_ Po .. 11. 8 • •  

IGNITION OF GAS or GASOLINE 
ENGINES 

�i
v
�� R���

e
s�

s
�':,k�'for¥���� 

13 1�.. Speed, 1400 R .... M. Type S 
for statIOnary work ' wehrbt 47 Ibs ., speed 1,400 R. P. M., height 10 
incbes. No spark co11 required with 
either. Srnd 2c. stamp jlYr illus. cat­
alogue. E LBR IDG E ELECTRICAL 
M FG . C O . ,  E l b r14lg e .  N .  Y . . U .  S .  A .  

If 

BUY 
WESTCOTT'S 
St r o n g e s  t 

Grip, Great. 
est . Capacity 
and Dural>il­

(tV. Cheap and Accurate. 

Westcott Chuck Co., Oueida, N. Y . . U. S. A .  
Ask ilYr catalogue in Eugh.sh. French Spanish or German. 

FIRST PRI ZE AT COLUMBL4.N EXPOSITIUN, 1893. 

Oueen Transits and levels 
H igh G rade I nstr u m e nts with the Latest I m p rovements.  
100 page Eu- . '  240 page Math­
g l n e e rl n g  I THE QUEEN I ematical Cata-Catalogue on J o g  u e on ap-
application. plication. 
E N G I N EERS' A N D  DRAFTSMEN 'S  S U PPLIES. 

QU EEN & GO Optical and Scientifl" -, Inslrulnent Works, 
59 Fifth Ave ., N�w York. 1 0 1 0  Chest n ut St . •  Phi la .  

lRMSTIllfiG'S P I P E  TH R EA D I N G  
-AND -

CUTTIN G·OFF MACH I N ES 
Both Hand and Power. 

Sizes I to 6 inches. 
Water. Gas. and Steam Fit. 

ters' Tools. HinlZed Pipe Vises. 
Pipe Cutters. Stocks and Dies 
'IlhIiversalty acknowledged to be 
THE BEST. urSrndjorcataloa. 

TH E ARMSTRONG M F G .  CO. 
Bridlreport. Conn. 

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

;��,!��£����tuA�gi�:����8����: 
&nee Companies and business men gen· 
erally. Rook marker and paper clip. 
Does not mutilate the paper. Can be 
¥l'o

e
'l,�

e
t'i.�{�11:li �:,'o��!fI�:;: 1���n

2
e�. 

and noilon dealers. or by mail oa receipt 
of price. Sample card. bt mail, tree. Man· io1 .... ct(f:.� �o.S�vl��:a:ld���Y. 
THE ELECTRIC HEATER. -A VALU-
able �!l.pert with working dra.wing� of various forms of 
�r:JJg

t
���

l 
f��

a
�tr:t �fc��:�� :1�f��l�:t�����

n
�cV"��: 

TIFIC AMERICAN SUPPLEM "NT 1 1 1 2 . Price 10 cents. 
For sale,by Munn &; Co. and all newsdealers. 
•••••••••••••••••••••••••••• 
: I N S I DE M IC R O M E T E R .  : 
• For close + • internal • 
. �:�� . • Reads in thonsandtbs. Cal'acity 2� In. to 10 In., +. • ... Ith live rods. Price $2.00. � Is Jr • • Dr Catalogue of FlWl , ()()  ee. 

• THE STARRET·T co. Atho l  MASS • •. + L.S. " . Bo% 13, . U. S. A. + 
... � ....................... . 

fOR SPORTSMEN 

A Marvelous Machine ! 
Watch tbe wonderful work �':.d �lp�ufntlfe�a�L�:�� 

Threads nipples of all sizes . 
So 8'Wiv('led that it can be 

t��Z��:a�Vl�����
t
b
O
etfoC]��: 

ed or closed while mac�lne 
is In motion. Ser.d jlYr Cata­
logue. THE MERRELL 
MFG. CO'

I 
:JOl Curtis. s Street, To edo, Ohio. 

formulas, SCIENTIFIC AMERICAN SU PPLEMENT I J �3. 
�!1.���� c'l!':,�d f�:'�sM'�"at�10�'!,�n &; Co. and all news_ 

I ,ieutifi, �meritJI. OCTOBER 28, 18<J9. 
Planisphere. E. A. 0_ . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 835,268 
Planter and fertilizer distributer. seed. G. W. 

�'ender . . . . . . . . . . . . . . . . . . . . . . .  ' "  . . . . . . .  , . . . . . . . . . . .  635.004 TIME'S V1tLUE 
Planter. cbeck row. A. Greer .. . . . . . . . . . . . . . . . . . . . . . . 605.134 
Planter. cotton seed. Sayre & Litt l e  . . . . . . . 0 • • • • • • • •  63��n4 
Planter. potato. \V. O�Nei l l . o  . . . . . . . . . . . . . . . . . . . . . . . 63;),057 

Cannot be measured by dollars. Time lost Can never 
be regained. The 

Plastic materials, press for forming articles from. 
W. E. Saunders . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 6:15.{l!6 

Plow. A. J. Gunter . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  fia5.247 
Pocket case. G. Rebma.nn . . . . . . . . . . . . . . . . . . . . . . . . . . .  634.959 

Ruby Jeweled Elgin Watch 
Poke. animal. E. P. Hoard . . . . . . . . . : . . . . . . . . . . . . . . . .  634.S!lO 
Pole strahrhtener. T. H. McCauley . . . . . . . . . . .  0 • • • • •  634.905 
Popcorn mould-ing machine. 11'. Kennedy . . . . . . . . . .  635.137 
Popcorn moulding machine. J. McEwen . . . . . . . . . . .  ti35.05.S 

has for over a thi rd of a century been the 
recognized leader for accuracy, endurance and 
truthful time telling. 

Post hole digger. C. L. Monroe . . . . . . . . . . . . .  , . . . . . . . .  t);{4.902 The World 's Standard. Pot. See Coffee pot. 1'en or coffee pot. 
Press. C. C. �mall . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 6:15.196 
PJ'ess. Sumner & Webber . . . . . . . . . . . . . . . . . . . . . . . . . . . 63.IJ,US,'l 
Printing fi l m  holiler, F. Hank . . . . . . . . . . . . . . . . . . . . . . . 634.977 

fe�:f:r�nj;:�y!��:�. �l�jgi�:'����· a,�
e
a�.�li� 

the word uEI"ln" engraved on the work�-fuJ J7 
guaranteed. Our new booklet. fr� to all who write. PJ'opel ler blade. �crew, .1 . Glover . . . . . . . . . . . . " . .  , t);-W-,88.1l 

Propel l i ng vessels, etc .. means for. B. Brown . . . .  ti35.oa.::t ,. ......... ..;..__ wil l interest you. 
Pn l verizer. \Y. M.  Wheildon . . . . . . . . . . .  " . . . . . . . . . . 635. 1 14 
Pu lverizer feed ing device. W. M. Wbeildon _ . . .  6:).5. 112 
Pulverizer feedmg device. W. M. W het ldon. . . . .  t)3.'1. 1 1:i 
Pump and motor. combined, N. A. Christensen t);{.Ij,280 

National Watch Co., Elgin, IlJ. 
Pump cut-off', automatic. C. O. LanJle . . . . . . . . . . . . . ti35.2!,s 
Push button� A. C. �l eier. . . . . .  . . . . .  . . . . . . . . . . . . . . . 63.1.172 
Push button and Ure alarm, combination , Guth-

rie & Underwood . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  f�)4.940 
Puzzle. W. �'. Homman . . . . . . . . . . . . . . . . . . .  0 . . . . . . . . . 6&...251 
Rack. See Hat rack. 
Rack .  C. E. Perry . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 634.008 
Rail jOint. G. A. Weber . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 634Jr24 
Railway. electric. 1.,1. n. Howard . . . . . . . . . . . . . . . . . . . 635,2,)2 
Ral lway spike. J. R. Kunzelman . . . . . . . . . . . . . . . . . . . .  634,98& 
Railway switch tong-ue rail. �\1artin & Price-Wil-

l iaIlls . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 635.02J 
Ral lway tie. A. Dixon . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 634.&'2 
RaHway track bumper. M. L. Mardis _ . . . . . . . . . .  ' . . . 634,896 
Rake. See Pea rake. 
Reamer, under. M. Hall . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 634.941 
Recorder. See Time recorder. 
Refrbwrator case. G. L. Benson . . . . . . . . . . . . . . . . . . . .  6a4.868 
Register. See Faucet register. Telephone call 

register. 
Regulator. See Feed water regulator. 
Reversing mechanism. S. Lmmn . . . . . . . . . . . . . . . . . . . . 6.'i5.07:l 
Rock dril l ing apparatus. Scott & Goodsir . . . . . . . . . .  f)..'tj.271 
Rocking chair. spring, A. H. Ordway . . . . . . . . . . . . . . . 635.1'j'H 
Roller. See Land rol ler. Shade rol ler. 
Rotary s;teum motor or engine. A .  "'·ah le . . . . . . . . . .  6.')4.96V 
Rubber from vulcanized rubber wnste. reclaim' 

ing. A. H. Marks . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  6!15.Hl 
Sand screen or strainer for flu id!' . P. Muel ler . . . . . 634.H53 
Sausages, etc . •  machine for 8liCIIlg German. W. 

A. Van Merkel . . . . . . . . . . .  . . . . . . . . . . . . . . . . . . . . . . . .  635.22;j 
Saw attachment. edging or ripping. E .  C. Mer· 

shon . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  fia5. W7 

This b"ate Wind, Steam, or Hor�e Power. 
We oifel' the W E H�T � IC :1� actual horse power 

GAS E N G I N E  
'tt.o. It,p 10  per cent discount for c�llh. Bui l t 
interchangeable p l a n  Built of bnt material. 

}Iade in lote of 1 \ 1\1 tberefore we can make the price. 
Boxed tor shipmen t . weigh t  I'IOU Ibe . Made lor Gas 
or Gasoline. Also Horizontal En�ne • •  4 to SU b. p. 

WEBSTER MFG. CO .. 
1 0 '4 West l �th St .. ChicRll"o. 

Gas or Gasoline Engine. put it on your work and it 
It does not fulDl 1 our 
claims and satisfy 
you that there is no 
better eOJrine on tbe 
market, send i t  baCk 
without expense to 
yon. Our electric & 
tube igniters are un ... 
surpassed . Our self 
contained engines are most convenient. Free iUus. cata. 
O l d s  Gaso l i n e  Engine Works, Box 41S, LanS i ng , M ich . 

Screen. See Sand screen. 
Screw cuttin" tool. E. H. Will iams . . . . . . . . . . . . . . . . . 6!l5.2,2 " WOLVER I NE " G A S  AN D G A S O L I N E  Screw machine attachment. Sandstrom & Bom-

mer . . . . . . . . . . . . . . . . . . . . . .  0 . . . . . . . . . . . . . . . . . . . . . . . . . . 635, ]47 
Seat. See Stool seat. 
Sewing machine folding seat . G. Hamlin . . . . . . . . . . 634.£:89 
Sewing macnine hemstitch. J.  Walker . . . . . . . . . . . . . 634,970 

I Sew
t�
n
; . .  ���.���� . . ��

i
.I���.� . �����: . �' . . � . .  �'. ����� H.14.B30 

Sewing machine shuttles, bobbin base retainer 
for. J. Dieh l .  . . . . . . . . . . .  , . . . . . . . . . . . . . . . . . . . . . . . . . r.'l5. lfl2 

Shade cord tbzhtener. window. E. F. Meagber . . . .  6H;J. 1Ot.i 
Shade rol ler. S. J .  Edmiston . . . . . . . . . . . . . . . . . . . . . . . . .  635.0<0 

�g��\��.����[e,::��I�l��.1>ar���
n
.� •. �: .�. :�:I.�� . ��:�� 

Shoe valve, ventI lat.ed. J. E. Kennedy . . . . . . . . . . . . .  6.%. 101 
Show case. combination. Sanger & Shumate . . . . . .  &%.191 
Show or display card or label. (T.  Henckel . . . . . . . . . 63.J.ft!.l8 
Sig-n, IJ luminated. Sul l ivan & O'Connor . . . . . . . . . . . .  6.%.202 
Signaling circuits, means for testing, H. C .  Bundy . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  f.35.010 
Singletree. J. M. McMan us . . . . . . . . . . . . . . . . . . . . . . . . . .  634.\l!12 
SlIlJZletree attachment, W.  F. Mooney.  0 0 . . . . . . . . .  Ho'M.952 
Skylight. H. J. Murat . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . ' 6!�,,052 
Sleeve or cutf protector. D. L. Sterling . . . . . . . .  ' . . . . r':{.I).I5f.i 
Sleigh. H. P. Jensen .................................. 63.,.25-1 
Slicing machine. W. H. BouteJl . . . . . . . . . . . . . . . . . . . .  6.'14.8�O 
Smoking tube. J.  M. Eder . . . . . . . . . . . . . . . . . . . . . . . . . . . . 6!15.240 
Soa
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Soldering can bodies. mechani�m for, J...t. Dyer. . .  t�)5.0fn 
Role. shoe. W. B. Arnold . . . . . . . . . . , .  . . . . . . . . . . . . . . . . 6.'I5,I1S 
Sound recording and reproducing machine. E. R. 

J ohnson . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  , f,.')4,944 
Speed indicator. H. W. Buck . . . . . . . . . . . . . . . . . . . . . . . .  6!;'1.��37 

WALTHAM W ATCH TOOL CO. ,  

Spriugfield, Mass. 
THE IMPROVED 

Sprayer. D. B. Smitb . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. 634.962 We are the oldest bui lders and 
�g����}:�·h':ad�w�W��iiiej.: : : : : : : : : : : : : : : : : : : : : : : :  �t:� Ft��\�

e
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MAR I N E  E N G I N E  

Square. draughtsmen's. W .  W. Macfarren . . . . . . . .  635,059 less space and weighs less for its Stall chain fastening. R. Irving . . . . . . . . . . . . . . . . . . . . . 6.1&. 136 power than any. eDJZ:ine Stamp affixing device. C. S. Sundst.rom . . . .  0 • • • • • •  • 6.%.20.'1 made, Can be used wber-8tamp and recorder. ticket. C. Nigro . . . . . . . . . . . . . . . .. 3;,).178 ever power iq required. Stamp mil l . W. H. Lloyd . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 6!l4.8!l4 Either stationary or rna-Steam �enerator. C. H. Kenney . . . . . . . . . . . . . . . . . . . . . 635.019 rine. No fire. no beat. no Steam generator. internal combustion. A. A .  smoke. N o  licensed engin ... Fessler . . . . . . . . . . . . . . . . . . .. . . . . . . . . . . . . . . . . . . . . . . . . . . 635.09£1 eer required. Send ,for cat. 
����mz\�':r.· c7,oii·n�:e��y beaii"i! 'Ilq'u ids:' �iicb'i;;;; 

6.%.138 
S_I_N_T_Z_G_A_S_E_N_G_I_N_E_C_O� . .:., _G_r_a_nd_R_a'p�i_d_S ,:.-M_ic_h_.-'-,_U_._S_.;. . for, J. C. Mil ler . . . . . . . . : . . . . . . . . . . . . . . . . . . . . . . . . . . .  6.)4.950 

Stir���str�.
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or
: .? .. �: . ��.��: 635.280 ELECTRIC AUTOMOBILES. Stitch separating and indenting machine, J.  B. 

Hadaway . . . . . . . . . . . . . . . .  . . . . . . . . . . . . . . . . . . . . . . . .  6.10.010 
Stone divider. artificial, B. F. Gregory . . . . . . . . . . . . .. 6.%.096 
Stone dressing machine. T. A. Currie . . . . . . . . . . . .  o.  6.14.938 
Stool seat. G. H. Chance . . . . . . . . . . . . . . . . . . . . . . . . . . .  63.>,234 
Stop mechanism. D. Mil ls . . . . . . . . . . . . . . . . . . . . . . . . . . .. &%.267 
St.oP. safety. J. BagJZaley . . . . . . . . . . . . . . . . . . . . . . . . . . .  1)35.222 
Stoves. etc .• removable grate for cooking. A .  K .  

BeckwIth . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  634.867 
Straw self feeder and band cutter. Huber & MIl-

ler. . . . . . . . . . . . . . . . .  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  fia5.09!l 
Street sweeper. E . •  J. Smith . . . . . . . . . . . . . . . . . . . . . . . . . . 634.96.1 
Strip cutting machine. G. A. EnsiJZn . . . . . . . . . . . . . . .. 6.%.241 
�ulfid ores. treating- refractory. F. El Jershausen .. 635.093 
Surgical bandages. machine for makinll and wind-

In". P. C. West . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  6.%.100 
Swaging tool. I.  W. Price . . . . . . . . . . . . . . . . . . . . . . . . . . .  6:14.909 
Swing. W. S. Young . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 6.14.934 
Switch operatinJZ mecbanism, F. C. Anderson . . . .  634.9:l5 
Awitch signaling device. J!;earon & Bradley . . . . . . . .  &%.130 
SwitchmJZ apparatus. A. T. Brown . . . . . . . . . . . . . . . . . . 634 ,871 
Table. See Bil liard and dining toble. 
Table l eg fasten in". W .  H. Merritt . . . . . . . . . . . . . . . .  6.14.989 
Tank beater. J .  H. Benney . . . . . . . . . . . . . . . . . . . . . . . . . . H3.S,224 
Tea or coffee pot. A. J. A very . . . . . . . . . . . . . . . . . . . . . . . 6.14.Rfll 
'reJellraph wire joint. T. D. Wilkmson . . . . . . . . . . . . - 635,007 
Telephone antiseptic and germicide attachment. 

A. E. Woolf . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . fl34.�:;3 
Telephonic apparatus. G. L. Anders . . . . . . . . . .  0 • • •  , . &�1j,008 
'I'elephone cal l reglster. J. Shannon . . . . . . . . . . . . . . . . 635I H15 
Telephone directory. automatic. J. B. Neueu-

dorff. . . . .  . . . .  . . . .  . . . .  . . . . . .  . .  . . . . . . . .  . . . .  . .  . . . .  . . . .  634.994 1 
Tellurian. R. Mowery . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  6.'15.175 
Theatrical appliance. J. R. Grismer . . . . . . . . . . . . . . .  fiH5.043 
'I'hermostat, G. F. Richardson . . . . . . . . . . .  , . . . . . . . . . .  634.911 
Thil l couplillg. T. E. Piper . . . . . . . . . . . . . . . . . . . . . . . . . . fia5. 183 
'I'ie. See Hailway tie. 
Time cheCk. H. Kinl< . . .. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . fl.14.983 
Time recorder. workman's. \V. H. \Vitbam . . . . . . . .  634.971 

TOR P E DO BOATS , 
LOCO M OTIV E S ,  

E L ECT R I C  
RA I L W A YS ,  
from $3.:J0 up. 

DYNAMOS, 
M OTORS, 

GAS ENGINES. 

lIT Srnd jlYr 
CatalO{lUt B. 

THE CARLISLE &' FINCH CO., Sixth St . , C i nCinnat i ,  O . 

Powerful,  ResponSive. Durable and Efficienl .  

R E E V E S " 
Variab le Speed Gaunter Shaft 
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kinds of experimenf:l machInery, Printing 
Presses, Motor Carriages, Ironworking Tools. 
Woodworkin� Macbinery. or any and all ma ... 
chines requiring a chan�e of speed or feed. 

rr Send jor hami.smne!v illustrated 
Catalogue " S. A." free. 

R E EVES P U L L E Y  CO .. C o l u m b u s .  I n d . ,  U .  S. A. 

COBURN ;:;�L�� TRACK 
Parlor, Barn and 

Fire Door Hangers 
All Styles. 

Latest Improv�ments. 
nr Send for Book. 

Coburn Tro l ley T rack Mfg . Co . 
H o lyoke, Mass.  

ACETYLENE APPARATUS 
Acetylene number o f  the SCJENTIFIC A M ERrcA :" Sup­PLKM�NT. describioJl:. with fu]] illustrations, the most �����;;:�:rA� o�c���:���

e ti:� Fa�r;�:��a��gRa:���� The �as as made for and used by the microscopist and student ; its use in the m agic lantern. rJ'he new French table lamp making its own acety Jene. Contained in SCIENTIFIC AMERICAN SUPPLEMENT. No. 10:J'. Price 10 cents prepaid b y  mai l . For other numerous 
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e��b6:�;J�:�:,f:�lt�r�� ��:n� address. MUNN & Co . . 361 Broadway New York. 

and Bicycle& is obtni n·  
ed by using the 

N EW 
" RIVETT " 
PATENT G R I N DERS.  

Fa; AN�Ul��W��Ca�&���L 
a�t:�&g 

BRIGHTON, BOSTON, MASS. 
Makers of tht> Cele brated " Rivett " 

Precision Lathes. 

V8u USE  GR I NDSTONES P 
If so. we can supp iy you. A I J  Size!! 
mounted and un tDounted, alway! kept in stOCk. R9member, we make a 
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The CLEVELAND STONE CO. 
2d Floor. W i l s h i re .  C l eveland, O. 

ROCK DRI LLS 
AIR COMPRESSORS 

S I M PLEST. MOST E F F I C I E N T  and D U RABLE.  (RAND DR I LL CO.] 
Send JOT Catalogue. 1 0 0 Broadway. New Y o r k .  

THE FORBES 
PATENT DIE STOCKS. 

No. 30 Hand Machine. 

Two and three inch pipe Can be tb readed by a boy using only one band on a crank. 
nr Srnd flYr illustrated catalO{lUt 

C U R T IS & C U R T I S ,  
Ranlle l4 to  2" R .  &; L .  6 Garden St.,  Bridgeport, C o n n .  

Hold Your Scarr� 

1'ire inflating apparatus. bicycle. Ray & Paine . . . . 634.958 
'fire. pneumatic, B F. 'I'aylor . . . . . . . . " . . . . . . . . . . . . . .  634.B20 

���:s.
w
t!:��f�gt���;;��e'l���?���· ii.' Beiisley: : : : :  �:� 'rHE TIN PLATE INDUSTRY IN THE SENSITIVE LABOR A.TORY BALANCE. 

By N. Monroe HopkinH. This U built-up " laboratory 
'robacco cutting machine. Levy & Himoff . . . . . . . . . H3.1j.263 
Tobacco granulating machine. N. P. Perkins . . . . 0 635.()'j6 
1'ongue supporting device. C. A. Baker . . . . . . . . . . . 6.'l4,974 
1'001 . corn bmatlon. G. S. A d a m s  . . . . . . . . . . . . . . . . . . . .  &15,220 
Tooth powder box, I. Haw ley . . . . . . .  , . . . . . . . . . .  0 . . . . 635.135 
Top. aerial . A. L. Platt . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  634.9'.16 
Top Rnd mechanism for spinning flame. J. L. 

Kornick . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . fia5.020 

United State!'l.-:\ n intereAtinli paper. showioJl the ex­
tr:lordinary development of t he tm plate industry in 
t hIS cuunt ry . and the 8eri nu� competi t ion into wh ich it 
is now enterioR' with the Bl'i t i sh indust.ry. With 18 iI lus­
tratiOO!1l. Conta ined in SCU;N'l'I FIC A M ERICAN S U PPLE­
M E NT. Nos. 1 0 1 ft , l O·..!O, 1 0 2 1 .  1 0�� and 1 0�3. 
Price 10 cent s each. or 50 cent8 for the series. 1'0 bA had 
at this office nnd from al l  newsdealers. 
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by any amateur s�i11ed in the use of tools, alJd it wiU 
work 8S well 8S a $125 balance. 'l'he article is accom­
panied by detailed working drawings showing various 
stages Of the work. 'l'his article is contained in SCIEN­
TU'IC AMERICAN SUPPLEMENT. No. 1 1 84 • .  Prlce 10 
cents. For sale by MUNN &; Co . • 361 Broadway, New 
York City, or any bookseller or newsdealer. �g� �:[,�"I.
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Traction wheel. C. Grosee1ose . . . . . . . . . . . . . . . . . . . . . . . 6.%,246 P R I N T  
�:��n'ey s:�e�\���\���·G. H. Lester . . . . . . . . . . . . . . . .  635,262 Y O U  R 1'roll�h. See f4�eed trough.  0 Tru ck. C. A. Buck . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  fl.%.007 W N Truck, car. W. S. G. Baker . . . . . . . . . . . . . . . . . . . . . . . . . . . M4.Wi6 

C Truck. car. J,. A. Hoerr . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 6.14.8!l1 AR OS, etc. '!'ruck, car, G. W. Scott . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 6.15.]51 $5 PRESS Circulal ' or  �man Newspaper Preas 
����{. �..:p.°h".!p�I��I�i< �.;te�ilkmokiriiitiitie: . . . . . . 635.274 818. Ty/c e s e t t i n g  easy. Money 
'rube cleaner. W. 8. Ell iott . . . . . . . . . . . . . . . . . . . . . . . . . . f!-��.1
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.:::::::�:��� m�� I PlannI'ng tne Jew Bome Upholstering machine. H. C . .  I ones . . . . . . . . . . . . . . . .  6.%.04-6 1 Vrr���t�;!���:C:�:t.�;)��.r� .. ��.I ���.�.:.:.:.:.:.:.:. :. :.: �:� . 
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635,2H I Anyone contemplating the building of a new home will Dnd the 
Val�::�'i:�ti\�hib;.oiiie: Liink�n· & diltter: : : : : : : : : :  ���:l� 'Bui ld ing Ed ition of the Scientific Am erican Valve for R'fl �olene engmes. 01 1 .  A. Wlllton . . . . . . . 6.%.21R 
Valve mech"niRm. air ,!rake. E. G. Shortt . . . . . . . . .  6.14.!l6O 1 of peculiar and absorbing interest. This beantlful publication is Valve . •  "fety. F. Schreldt .  . . . . . . . . . . . . . . . . . . .  835.149. fSlS.150 issued mor,thly. and contains practical articles aM sngllestions Valve. slide. C. C. El<bert . . . . . . . . . . . . . . . . . . . . . . . . . . . . t;;�>.0!12 1 on modem house building. together with a serle'. of splendid Veg�table cutter. G. W. Cook . . . . . . . . . . . . . . . . . . . . . . . fl3.>.1�1 plates. showing peropect.!ve views and 1I00r plans of tbe moot up-Veb!cle bo.d�. F. Menzer . . . . . . . . . . . . . . . . . . . . . . . . . . . . . �'i5,l j3 I to-c1ate moc1ern dwellinJZs, estimated c08t, etc, A sI "lJZle is,!m� of Veh�cle c1rIVIng- liZ'ear, motor. L. Mathieu . . . . . . . . . . . �'i5.171 ; this bandsome periodical is often worth the year's JU!>scrlptlon VehIc le rUnnlnll l<ellr. C. A. McNaul<bton . . . . . . . . . . 634.993 I price to the intending builder. Write to-d.ay and send 20 cents for Vehicle wbeel. R. "- Bretb . . . . . . . . . . . . . . . . . . . . . . . . . fia5.228 1 a single COpy. or IJ2.00 for annnal subscription. Veil fastener. ��·�·�·ii?i· · · ·

·
· · ·  . . 634,8'l8 ' IUNN .. CO., PllbUebere, 36 1 B .... dway, New York. 

© 1899 SCIENTIFIC AMERICAN, INC.
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H E N R Y  C A R E Y  BAI R D  &. CO. 
I N DUST R I A L  PUBLISHERS.  BOOKS E L L E R S  6. I M PORTERS 

8 1 0  Wal nut St . ,  Ph i lade l p h i a .  Pa • •  U .  S .  A .  
or Our New and Revised (Jata!ogue of PracUcal and ���fn�\{'; ���. �!t:fci;u�:
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the WvrJd who will furnish bis address. 

C A N  I BECO M E  A N  

ELECTR I C I A N ? 
Yes. you c .. n. We teach ELECTRICAL 
ENGINEERING at your bome by mail 
at a cost within the reach of anyone. No 
matter where you live. if you can resa aod 
Write, we guarantee to teach you thorough-�: �.r{s��;���
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the coun r;y.:. We teach also ltJeclianical 
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to study. �e Electrical Engineer 
a 'd _ � + • n�. • • • .  � Institute of J �. _ ",, ' _".c." ...... �_ Correspond-� .., 111_ W !Y- ..... m=o:;;- e.nce Instrnc. 

'-to. , .. -f 'l.w;ru .... ':"'£"'C' 1IWii;. sA. � ...... _ lIon. . if .. ;;r.: •• , ,,,_= � ]20·122 LIberty St . . 
� o. e._;..... Dept.A, New York 

Roper's New Engineer's Handy·Book 
f o r  STEAM E N G I N E E R S  a n d  E L E C T R I C I A N S .  

Thoroughly revised, rewritten and much enl8r�ed by 
EDWIN I:t. KELLBR. M.E . •  and ( 'LA YTON W. PIKE. B.S., 
Ex-Presidpnt of the Electrical Section of the b'ranklin 
Institute. Emoracin;;r all the recent imnrovements in 
the Steam F.ngine and giving fnlJ instructions for the 

CARE and MANAG E M E NT of an E LECTR I CA L P L A N T .  
Nearly OO lJ  pages. ;':;2:') illustrations. over 7 00  main Bub· 
��'ic�d ;�e�
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an engineer. 
Full leatber. gHt edges, pocketbook s!yle, $3.�0. 

DAVID McKAY, Publisher, 
Stmd for Circular. 1022 Market St., Philadelphia, l'a. 

" Am e rica n - H u n n i n gs "  
T E L E P H O N E S .  

Transmitters. Mapneto Bells and Tele­
phone Switchboards. Over 200,000 of 
our telephones in 8ucceEsfui opel·ation. 
�r�e��� ':t�e

an
l�;'!rhY o�
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single line or metallic circuit and number of 
telephones to be used on one line. � Send for cata!ogue "S . .d . "  

A M E R I CAN E L E C T R I C  T E L E P H O N E  C O  • •  1 7 3 South Canal S t  • •  Ch icago. I I I .  

Buy Telephones 
THAT ARE GOO D··NOT " C H EAP T H I N GS . "  

The  difference in cost is l ittle. We �uarantee 
our apparatus and guarantee our eustomers 
against IOSB b" patent suits. OUi' guaran· 

tep and instruraents are both good. 
WESTERN  TELEPHONE C O N S T R U C T I O N  C O .  

2 5 0·2 5 4  S o u t h  C l i nton 51 . .  Chicago . 
Largest Manufacturers of Telephones 
exclusively in the United States. 

J U ST P U B L IS H E D. 

Mechanical Movements 
POWER S ,  D EVICES A N D  APPLIANCES.  

By GARDNER D. H ISCOX, M. E.  

Author of .. Ga., Gasoline and Oil Engines." 

Large 8vo. 402 Pages. 
with Descriptive Text. 

J649 Illustrations, 
PRICE, $3.00. 

A dictionary of Mechanical Movements. Powers, DE"-
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mechanical movements. devices .. and appliance8. ('over· 
In.!it nearly the whole range of toe practICal and ioven· 
tive field. for the usc of Mechanics, Inventors. F.ngineers. 
Urau�htsmen. and all others interested in sny way in 
Mechanics. 

-SEC'l·IONS.-
1. lllechanical Powers.-Wel"hts. Revolution of 
2. T:��:.ii�1,!:;:
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tion Gear. Rpur, Bevel. and Screw Gear, etc. 3. Measurement of Power.-8peed. Pressure. 
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Iilngines. Valves and Valve Gear. Parallel Motion 
Hear, Governors and Enstine Devices, Rotary 
Engines. O�wi l l qting Engines. 

a. Steam Appliances. - Injectors, Steam Pumps. 
6. Mc..����

n
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a
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a
���·gines. 

- V" alve Gear snd Appliances. Connecting Rods 
anrl Heads. 7'. Hydraulic Power and Devices. Water 
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Ejectors, Water Rams. Meter8. Indicators, Pres­
sure Regulators. Valves, Pipe Joints. Filters, etc. 8. Air Power Appliances. - Wind Mills, Bel· 
lows, Blowers. Air Vompressors, Compressed .\ir 

9. E��i
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tors, Motors. 'VirlDg, Controlling and Measur. 
ing, Lighting. ElectriC Furnaces. Fans, Search 
Ljght and �lectric Appliances. 1 0. NaviJration and Roads. - Vessels. Sails, Rope 
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1 1 .  G!��f�e;;!�c�s
O
��lPl���:'· Spir"I, Elliptical. t��� ���y�r�:f a���I:ri�\�":T�ar��.
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son's " Paradox. 12. Motion and Devices Controlliug Motion. 
-Ratchets and Pawls. Cams, Cranks. lntennit­
tent and Stop Motions, \-Vipers. Volute Cams • 
Variable C'ranks, Universal Sbaft Coupllngs. 
Gyroscope. etc. 13.  Horological. - Clock and Watch M0vements 
and Devices. 

1 4. �����Jin;: ��f�:�fDg��
e
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Excavating. and Dredg\ng. 
1�. Mill and:Factory Appliances.-Han"ers. Shaft 

Bearings. Ball Beari�s. Steps. Couplings. Uni-�":::�, ag�o�
le

¥���s, °s���
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Machlne@, Textile �Pliances, etc. 1 6. Cgr:!�U��iJ»npn:�ultn�e,fi�k��xtHto�:.
st

�re Driving, DumpinJl Cars. Stone Gri ps, Derricks, 
���::ls��u���r�n 

S
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Roof and Bridge 
1 7'. Draughting Devices. - Parall el Rules. Curve 

Delineators, Trammels, Enlpsograp�s. Panto. 
I S. �s��\":��ous De'Vices. - Animal Power, 
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Acetylene Generators. Gasoline Mante1 Lamps, 
Fire Arms, etc. 

•• ' Copies prepaid to any address on receipt of price. 
lIT Send for De8cripUve Otrcular. 

M U N N  &. CO. , P u bl ishers, 
SCIENTIFIC AMERICAN OFFICE, 

361 BROADWAY�  N EW YORK. 

Velocipede or bicycle lamps. su pport for brackets 
or holders for. ]i'. L. \\'hite . . . . . . . . . . . . . . . . . . . . .  6.15,067 

Votinll machine, J. lloma . . . . . . . . . . . . . . . . . . . . . . . . . . . .  �').!.2!:1 �:��� ��:��. ii. ��I'(�:��: : : : :  : : . : : : : :  : : . : : : : : : : : :  : : :  �:� 
Wall8, floors: ceil ings, etc .. construction of, A .  

Matrai . . .  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  . . . . . . . . . .  6.14,H86 
�::gp��I���il��

r
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WaRhillg' machine. H. A. Schoreg�e . . . . . . . . . . . . . 6:i5.0tll 
�::��

n
:a��������ig: ���11.1��aYior·.· .

. : . .. : .... : .. .. ...... �:� 
Watchcase. H. If. Steinmeyer . . . . . . . . . . . . . . . . . . . . . . . 6.'U.919 
Watertube boiler, :\1. P. Boss . . . . . . . . . . . . . . . . . . . . . . . 634.nR 
Water wheel. turbine. W. \V. 'ryler . . . . . . . . . . . . . . .  634.967 
\Veav in� apparatus. fabriC. 1£. Smith . . . . . . . . . . . . . . . ti:-i.I).l98 
Welding machine. socket. A. G. Heinle . . . . . . . . . . .  6a5.UB7 
"'�heel. See Elastic or resi lient wbeel. 'rraetion 

wheel. Trol ley wheel. Vehicle wheel. Water 
wheel . 

\V heel with traction rim. C. M. Dissosway . . . . . . . .  6:15. 128 
Wh ip  support, P. V. Stump . . . . . . . . . . . . . . . . . . . . . . . . . .  ti3.),2U1 

� rr��1h�\�1� �nal�h��.
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Wood pavements, elastic fil l ing for. '1'. K. Muir . .  ti35.17u 
'Vr� "per for glass chimneys. bottles. etc . • (' . Ii'. 
W r�l�Yl.t�: 'M: Tijto�.·::::::: ·:::::: ·::::::::::::::::: �:M� 
Wringing or pressing out l iquids. device for. G .  

Monnig . . . . . . . . . . . . .  . .  . . . . . . . . . . . . . . . . . . . . . . . . . . . ..  634,9()I 

DESIGNS. 
Atomizer body. D. B. Smith . . . . . . . . . . . . . . . . . . . . . . . . 31 ,678 
Automobile body. W. H. Atwood . . . . . . . . . . . . . . . . . . . .  3U911 

:��?t�
t
���.Sj.��s�:�r·.·.·. ·:. ·. ·. ·.·.·.·.·.·. ·. ·. ·. ·  .

.
.
.
.
. : ..... .. .. .. .. .. .. .. .. .. : �t� 

Book back. C. W. Hufschmidt . . . . . . . . . . . . . . . . . . . . . .. 31.674 
Buckle frame. W. Downing . . . . . . . . . . . . . . . . . . . . . . . . . . . :U .67H 
Cabinet. G. W. Thompson . . . . . . . . . . . . . . . . . . . . . . . . . . . .  :;] . 695 
Chafillg dish stand . . J .  P. Steppe . . . . . . . . . . . . . . . . . . . . . 31 .66ti 
( ,hafln� dish watel' pall . J. P. Steppe . . . . . . . . . . . . . . .  31.667 
Cbair, folding'. '1'. Adams . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 31 .1;98 
Cycle seat po�t. V{. PearL . . . . . . . . . . . . . . . . . . . . . . . . . . . . ::n.fiR!l 
Dial face. C. W. Pank . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . :11.f)72 
Dol l .  D. C. Bouton . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 31,m3 
Drum. heating, F. S. Weller . . . . . . . . . . . . . . . . . . . . . . . . . .  3U i91 
Fence. wire, J.  H. Srofe . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 3U)87 
Fi le. Jetter or bi l l .  Wilson & Brownl ie . . . . . . . . . . . . . aI ,li71 
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G lass. sbeet . C. C. Hartung . . . . . . . . . . . . . . . . . . . . . . . . . . 31 .7()() 
Bose clamp member. �.,. n. Johnston . . . . . . .  . . . .  :n.tl&., 
M(:r�tl:���.
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Nipple. nursing .. R. }4-:;. Pickthal l . .  . . . . . . . . . . . . . .  3Ui77 
Oven drum. �'. �. WeHer . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 3t .H!12 
Pen, G. Mal pass. . . . . . . . . . . . . . . . . . .  . .  . . . . . . . . .  3I.1;&;, 3I .tK;!l 
Penholder. G. Uberbeck . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  31.670 
Pil low top. R. Astarita . . . . . . . . . . . . . . . . . . . . . . . .  3 1 . 7(r.l. 3I .70il 
Rail jOint plate. S. Crouse . . . . . . . . . . . . . . . . . . . . . . . . . . . .  :n.ti8t.i 
nubber beel beel plate. Ayres & F·oster. . . . . .  . . .  31 .701 
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St.ove or range. H. W. Beattie . . . . . . . . . . . . . . . . . . . . . . . . 3I ,fiH4 
Stoves or ranges. upper shelf sect ion for. l l .  'V . 

Reattie . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  _ . . . . . . :n .fi9:l 
Table, If. Stewart . . . . . . . . . . .  . . . . . . . . . . . . . . . . . . . . . . . . . :l l .HOO 
'rypewrltin� machine ribbon spool .  E. J . .Manning 3Ui7;'i 
"'·ashinll block. G. W. Didway . . . . . . . . . . . . . . . . . . . . . .  31 ,ti82 
Wbeel . vehicle. E. C. Pbil l ips . . . . . . . . . :n.t<l3, 31,684 

TRADE MARKS. 
Ale. Robinson Brewing Company . . . . . . . . . . . . . . . . . .  ::m •• ,)!l4 
Ale and porter. Robinson Brewing Company . . . . . .  33.595 
Animal wasb. F. O. L. Walpole . . . . . . . . . . . . . . . . . . . . . . 33.586 
Boots. shoes. gaiters. and slippers, Monarch Shoe 
Cat�ri�'Jt.nli .

. spuiiler : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : :  ��:�&+ 
Corsets. \Vorcester Corset Company . . . . . . . . . . . . .  3:�.5j3 
Detergent compuund for laundry purposes. M. E .  

Butler. . . . .  . .  . . .  . .  . . .  . . . . . . . . . . . . . . . . . . . . . .  . . . . . . . 3.1.fm 
Food for domestic use. cp.real. li'arwell & Rhines . . 3.'1.a�) 
Harmonicas, mouth. Ji'. Scribner . . .  . . . . . . . . . . . . . .  &'1.56..'\ 

neat.est, most attract .. 
and timely novelty yet 

�l)tten up in cOllnection 
with celebration to the 
Great A d m i r a l .  Smal l 

Searchlight .  Press the plates and tllu�i­
nate the Admiral's picture. By remOVlnJl 
��';�i v:�1 s:r����b��:a���\��l�l���t ��� 
��C.

ca
¥;i�� :t���. stf:%�ll�.1���

e
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e .. ,l,'i� 
ROcHF:. lnventor. 42 Vesey St., N .  Y .  City. 

D'AMO U R  & L lTTLEDALE MACH INE CO. 1 3 0  W O R T H S T  . .  N E. W Y O R K .  
ltlacbinery, 'l'ools. Patterns, lliodeis. 

FA S T E R  THAN S H O R T H A N D !  
One Stroke Pri nts a Word . 

No more il le:;,tible notes. 
You can become a �teno­
Jrrapher at home in 
six weeks with. 
out a teacher. 

Good 
fo� 

��J,�����[����!l':rT!!��W�· "- � Tht' ori,!!l Il a l  and o n l y  genII l i l t'  seamit'ss cupper 
tloats 1 1 1 :\111:'.  l"t'nd for No. � Catalogut' )<'ree. 

II E IW I' I.E" }' LOA.T W O R KS, ' 
"",, prlnu:tlcld,_M_B_"_"_. ------

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

. PATENTS 
TRADE M A R K S  

D E S I G N S  
COPYRIG HTS &. C .  

Anyone sending a s l{etch and deSCri ption may 
quickly as.certain our opinion free wl Iet.het: an 
invention IS probably patentable. CommUll lca· 
tions strictI v confidential. Handbook Oil Patents 
sent free. Oldest agency for securing- patents: Patents taken through MUllll & Co. receive 
special notice. without charge. il l the 

Sti¢ntifit Jlm¢ritan. 
A handsomely i l l ustrated week ly . Largest cir. 
culatIOn of anl' scientific journal. Terms. $8 a 
year ; four moilths. $1. Sold by all newsdealers. 

MUNN & CO . 3S 1 Broadway. New York 
Branch Office. fi25 F St . . Washington. D. C. 

TURB INES �:S�ttEFw�
c
LI&

r
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." 
SpringfiefiI, OhJO, U. S. A .  

I CE MACHINES, Corliss En.rines.l.Brewers' 
and Bottlers' Machinery. THE VILTER 
M�·G. CO .. 1:!99 Clinton Street. Milwaukee. Wis .  

Ij1 r'fli(liUNlERNS WANTED C:DEmAifr n AI] �HARBACH & CO.80S filbert St.Phiia.fI. 
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C. Forsaith Macbine Co • •  Mancbester, N. H. 

�*t��� TYPE. W H EELS. MODELl LEXPERIMENTAL WORK.IMALLw.cH'lmr 
NOVELTIES . ETCw Naw ':DJ3I' 3TENCIL waRKS laD NASSAU 8! N.T. 

FOR STEREOPTICONS AND SL IDES 
Moving Picture Machines and Films. write Wil liams, 
Brown & Earle. 920 Chestnut St., Phlladelphl8, Pa. 

G R I N D I N G  M I LLS F O R  A L L  P U R POSES. 
BOEardus Patent Uni_ versal Eccentric !Ifil l. Address J. S. & G. F. SIMP. SON, 2S Rodnev Street, Brooklyn, N. Y. 

N O V ELTIES & PATENTED .  ART ICLES 
Manufactured b y  Contract. Punching Dies. Special M a" 
cbinery. E. Konll!'slow & Bro., 1818eneca St .. Cleveland .O. 

Expe r imental & Mode l  Work 
Cir. d: ad,>ice free. Wm. Gardam & Soo.4i).;';1 Rose St . •  N. Y .  

GAS ��v GASOLINE ENGINES  
WAT E. R  M O T O R-SI 

B AC K U S  WAT E. R  M O T O R  co N E.WA R K  N J U S A 

VOLN EY W. MASON & C O . ,  

Friction Pu l l eys, C lutches & Elevators 
PROV I D E N C E  R. I .  

�1���tr�1�e!I:���03i·S�
i
:!c�a���W�ll: ·E;lt·oil . ·.��·�:� � �:� H I G H G R A D E  

Liquors. certain named malt. Chri�tiall Feieen· � 
span . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  33.59.1 iil 

Lumber. certain named, G. Bell & SOilS . . . . . . . . . . . . . 33.645 
Lumber, certain named. L. E. Moore & Company . . 3t'J.611 Q 

Buffing and Pol ishing Wheels 
Malt extract H. Bartels . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  33.5112 ; 
Meats. cured, John Murrel l & Company . . . . . .  33,598, 3:-t59!f � 
Metal, antifriction and Babbit.t. Findlay & Battle .  :1:1.608 v. Musical instruments, automatical ly operated. 

for man ufact u rers 01 Hardware. Bicycles,  Brass. Stoves, 
S i lverware. Jewe l ers and Plating Trades and others. 

American Automusic Cumpany . . . . . . . . . . . . . . . . .. 3.1.561) 
Oversbirts, E. Rosenfeld & Company . . . . . . . . . . . . . . .  &1,504 
Paper and envelops. writinll. G. B. Hurd & Com· 

pan y . . .  . . .  . .  . .  . .  . .  . .  . . . .  . . .  . .  . .  . .  . . .  . . . . . . . . . . . . . . . .  :l:I,582 
Paper ba�8. certain named, S. Nusbaum . . . . . . . . . . . . 33.t>st'J 
Powdered or pulverized materia l .  dry, " r . M. New. 

ton . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  aa.f'JOi 
Prints. art, Curtis & Cameron . . . . . . . . . . . . . . . . .  33.b79. :1.'1,580 
Remedy. hair, Newbro »ru� Company . . . . . . . . . . . . . . :1.1.587 
lUngs. A. A. Cai l le . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  3.3.587 
Rubber boots. Goodyear Rubber Company . . . . . . . . . 33.57i> 
Shoes. men's. G. L. �now . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  3B,576 
Skates. metal ice. Avery Stamping Company . . . . . .  3.'1,6O'J 
Soap, I .. . J. Maloney . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 33.002 
Soap, laundry. N. K. Fairbank Compauy . . .  33,tlW to 3:l,605 
Sweat pads, E. L. McClain . . . . . . . . . . . . . . . . . . . . . . . . . . .  33.610 
Tablets, certain sugar coated. C. II'. Ross . . . . . . . . . . . .  3."1.584 
Tablets. writing, U. E. St. John  . . . . . . . . . . . . . . . . . . . . . .  33,581 
Tobacco. scrap. Bendixen Tobacco Company . . . . . . 33.606 
Tonic. nerve and nutritive, George A. Newman & 

Company . . . . . . . . . . . . . .  . . . . . . . . . . . . . . . . . . . . . . . . . . .. 33,588 
Umbrel las, parasols . canes. and their parts, FoIl· 

mer, Clogg & Company . . .  . . . . . . .  . .  . . . " . . . . 33.570 
Vehicies, automobile. Waltham Manufacturing 

Compally . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  33.612. &1,fil3 

��:l���:'a��������:s�::����Wa'i����8et1o�� 
33.566 

pany . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  33,564 
Waxes and OIls, certain named. Vacuum Oil Com· 

pany . . . .  . .  . . . .  . . . .  . . . .  . .  . .  . .  . .  . . . . . . . . . . . . . . . . .  &3.600 
Whips. carriage. Pomeroy & Van DeuseD . . . .  _ . . . . .  aa,6U 
Wbisky. Jobn Dewar & SOliS . . . . . . . . . . . . . . . . 33,58\1 to &1.5ll! 
Yarns, Sacbs Brotbers & Company . . . . . . . . . . . . . . . . . . 33,57M 

LABELS . 

" Capsule B]uin�." for bluing:. F. J. Godoy: . . . . . . . . . . 7,177 . . ]i"ormopilol ," for hair toniC. Lincoln Chemical Com pany . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  7,178 • •  R. 1I" s  HHir Renewer." for a hair renewer, f4'erril l  & Company . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 7.179 
.. Natural Red Raspberries." for canned goods, 

United States Printing Company . . . . . . . . . . . . . . . . .  7.171 . . Natural Strawberries." for canned goods. United 
States Printin� Company . . . . . . . . . . . . . . . . . . . . . . . . . .  7.172 " Natural Whole Apricots," for canned goods. 
United States Printing Company . . . . . . . . . . . . . .  7,170 

• •  Natnral White Cherries." for canned goods, 
Uni ted States PJ'int.mg Company . . . . . . . . . . . . . . . . .  7.173 

: : �h��o�r;!:��
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Bi�Jow & Main Company . . . . . . . . . . . . . . . . . . . . . . . . . .  7,182 
" Premium Brand Salmon," for fish. Oregon Can. 

nin� CompHny . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  7,174-
. . Puritan Tomatoetol ." for canned �oods. Knowlps. Lombard Company . .  . . . . .  . . . . . . .  . .  . . . . . . . . . . . . .  7.169 
H The Merchant." for cigars. H. \Vuersten . . . . . . . . . .  7,181 
. . Vin D'Ecorces." for a tonic. F. L. ])ay . . . . . . . . . . . . . 7,180 
. . \V hite ��oam." for flour. }{oberts Brothers . . . . . . . . 7,175 

PRIN rs. 
1 0  Anheuser.Busch,'· for beer. Gray IAtho$lraph Com. 

pany . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  175 
• •  New York Gone Wild ." for harmonicRs. F. Strauss ]73 
. . NSi:res 'I;rI���J'g '6a�
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A prin t�d eop�' of the specification and drawin� of 
any patent in the fore�oing list. or any patent in print 
issued smce 186H. will be furnished from thlS office for 
10 cents. In ordering Dlease state the name and number 
of the patent desired, and remit to Munn k Co . . 361 
Broadway. New York. SpeCial rates wil l  be !liven where 
a large num ber of copies aTe desired at one time. 

DIV I N E  BROS.  CO . ,  92 Oneida St. ,  Utica, N .  Y.  

Th Farmer who 18 interested In Ag. e riculturaJPursuits forProfit and 
Progre8s should 8ubscribe for 

.,.,..... ........ . · AG RI -
IT WILL A I D  ANY C U L G O O D  FARME� -
AN D  MAKE HIM TU RA L M O N EY. E PI TO M I ST. 
It is for the busy,practlcal.worklng farmer; of America. 

II is their paper and claims their support. 

OUR LITERARY AIM ���::'''e��:;;'��r..'':J����� densed and readable form. the most timely and valua. ble essays, Buggestions and records of experience which appear in the world of a>:ricultursJ literature; besides giVing, editorially, sound. practical, timely ad­
vice on all subjects pertaining to their business. 

Regular subscriptIon price 50 cents: 35 cents when 
paid in advance. Circulation 200.000 copies montbly 
penetratmg every State and Territory In the U. R. and 
Canada. Sample copy FREE. Agents wanted. Write. 
AGRICULTURAL EPITOMIST. INDIANAPOLIS. I N DIANA. 

_ __ ___ . __ ___ ......c. _____ _ 

MACH INERY WANTED 
Wanted. - Second· handed wood, iron and br&8S work­
ing machinery. first-class condition at very low-price, 
c&8h .  Can use complete factory outflts. Itemize and 
describe machinery for saJe. �ving condition. age. 
name and address of manufacturer, 8tt8chmentt�. etc., 
and 10west price at which each machine wiJl be flo1d 
Address, .. Machinery," P. O. Box 628. Chicago, I I I .  

D. L . H O L D E N  
1 3 3 6  B t A c H  S t  PH I LADELPH IA  PA 

RSEGEALED ICE MACH I NES 
) [ £  fl R ., T  PA G E  5 I ( N l l r l \,.  A M E R I C Af .. 5 ( , 1  2 1 3 9 '1  4. M.!-l!�fe��nt�!en ��d

d
ec�!���!S - operation. lIT Stmd for Catalogue. 

.. M. M .  Mayer E l ec.  Co • •  2367 2d Av .• New York 

MANUFACTURE OF BICYCLES. - A  
very comprehensive article giving tp.e detiJ.ils of con-�������� ofc�;;r�ln��

r
\ri

f
s��:'i,�;:�

C
!{�ER��!';. ���: PLEMENT. No. 1108. Price 10 cents. To be had at this 

RE VERSING STEAM TURBINE .-P AR- �fIIce and from all newsdealers. 
son's recently perfected turbine for boats. Illustrations 
snowing details. Contained in SCIENTIF IC AMERJCAN 
f6\��ltiEC�.':.;rd r,.�'J !i��.;w,:;r��re��.c

ents. by mall. from 

�TELEs c O P E � ' c c c c • C A T A L O G U E  
W, & D .  M O  G [ yo 

. B A Y O N N E  C I T Y N J 

Im" 7 JEWELED 

YOU CAN MAKE. $ I OO .A W E E. K ' 
OWN YO UR  OWN SHOW, C O M P L E T E.  O UTm-$ I O O  

L IFE M O TI O N  FI L M S  &. MA CH I N E S GREAT PAS S I O N  PLAY ", ') 0 0 O T H E R  S U B J E C T S  I L L U 5 T R.  C A ' ,A I... O G ;,..> E. S  ""' R � E.  
L UB IN. LARG£ 5 T  MFR PHILAO£L PHIA P A lf� Acetylene Burners. 

A new burner forSTEREOPTICONS. 
Highest C. P. posslhle. 

, State L i n e  Talc C o , .  Chattanooga. Tenn.  

S 3 a Day Sure !�l�=�fh� absolutely sure; W6 
furnish the work and teach you free ; you work in 

the locality where you l i ve. Send us your address and we wiD 
(>xplain the business fully ; remember we guar&n\ee a clear pro-��yf.lt3 i°1:��7�tl;U;Qr��b�!�tel) s,�e'��O:T.n .. Cu. 

PALMER Stationary 
and Marine Gasoline En-
�n,:;o�

nd �
���:.

e8,���� 
In��e�e.r· for cataJO!r. 
MIA NUS. CONN. 

ve���r���r:naJ':��ntt�en;::�e��70�s
e 
�:�8��

e
:h �t!

h
:o��: I Stock Sizes U to 22 foot. Iloinll list, provided they are 8imple, at a cost of f'O each. I If complicated the coot will be a little more. For full 

����f -;:,= =,,&� . .:: ::=� New PrIeM 1 1 80 and up. Send lor CatalotUI, 
Sate. Reliable and fnlly guaranteed. 

PIERCE ENGINE CO., 1 7  N. 1 7th Street, Racllll, WI .. 
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For Town or 

Country Driving 
011 2'000 or bad 
�o��s

h USafe!l 1t;:� 
best modern ve­
hiCle is the 
W I NTON 

MOTOR 
. PHAETON 

�i mple. �ate. �ure 
and speedy. Ele­
gant. 10 appear ... anee. ecunomical 

Price $1 ,000. No Aaents. !�g����t���n�� 
ed in drivinl:!. Speed regulated aT wi l l .  Hydro-carbon 
system. IF" W .. ite at 0'1I.Ce jOf" 1l/ustrat,ed CatalQflUe. 

T H E  W I NTON M O T O R  CARRIAGE CO . ,  Cleveland, O h i o .  

Kodaks 
do away with cumber­

s o m e  p l at e - ho l d e r s ,  

heavy, fragile glass plates, 

and bothersome dark­

slides. 

Just turn a Key-
All Kodaks use our light-proof film cartridges 

(whicb weigh but ounces, wbere plate. weigh 
pounds) and can be loaded in daylight. Seven 
styles use either pb'tes or films. 

Kodaks, $5.00 to $35.00. 
EASTMAN KODAK CO. 

Catalogues free-at the 
dealer $ or by 11UIil. Rochester, N. Y, 

evert! 
U N IV E R S A L  S P ECIALTY CO M PA N Y ,  1�3 Chamhers Street. New York. 

Bristol 's Patent Steel Belt Lacing.  
i',!'d

e ::fles!rf��ta��n 
Jo'astenln!( for all kinds �ie.y ��l���fr. Sam· 

The Bristol Co,  
Waterbury COUD. 

Cb¢ EdiSOn £onc¢rt 
PbonOgrapb 

Mr. Edison bas 
perfected the 
Phonograph . 

This 

It perfectly Is the 

rg�
r
� Instru. 

voice, J UST ment. 
AS LOUD, ��:��U8t tit * 
as sweet. 

br��Ii�y�i��SsaW:��el'n��n.:l't��iC U�:!th 
"y��

e
��gg ��:�1 ���:�8. 6�:\;e

t����\�
n 
o:.st��e:lt���8 ��:�: ��:ru"!':°?t I:'�V�[�t3't��� !�����'i,!�h�

e
�����

i
-

The hl!(best type of talkln� machine ever before pro­
duoed bears no comparison with tbe EdLon Concert 
P�fi'�b".l:�;'ty'f!'s

e 
J'r�t��!lr�gIis, including the Edi­

son Gem, price 8".�O. 
tbt edison Pbonograpb eompany, 

Race Street " Arcade, Cincinnati , 0., U. S. A. 

i , itutifit �mtri'Ju. 
I N D I S P E N S A B L E  

Every man who gives care to b is apparel, irrespective of the size 
Qt hiS wardrobe, will find the 

" PRACTICAL" TROUSERS HANGER AND PRESS 
an absolutely indispensable device. It saves time, patience and 
clothing, doubles the capacity of the clothes' press and renders eva--��:�f�r S������:;:lIbg�t�i£X)b�tWe8). It tells what v'ller 3,000 
weU-known men th ink ot our device. which. since it was Ihtroduced 
seven years ago bIUJ universally satisfied tbe most exacting. 

G UARAN T E E  OFFER ! - You may ret u r n  the goods any t i m e  
with i n  60  days a t  o u r  expense if y o u  a r e  n o t  complelely  sat· 
isfied, and we w i l l  i m med iate ly refund the  fu l l  p u rchase price 

�t��:�����::!l1 r�c��:'ci',u��ri:.a��i� �':t�i�i� �«::: th��l;e���: 
Tt'qmrementB. Single hangers, 700. Single rods. 25c. For 11 will send one trousers hang­
er and one rod, prepaid, and afterward. when wJ).nt�d, the balance of the $5 set, for $4. 
PRACTICAL N O V E L T Y  CO . ,  430 Walnut  St . ,  P H I LAOELPH IA.  PA. 

First Cost Only Cost. 
No Laundry Bills if you wear the 

" P TRADE MARK D " 
E C A M O I  

A L U M I N U M  PA I N T .  

OCTOBER 28, 1 899. 

WOO DWO R K I N g  MACH I N E RY .� 
For Planing Mills, Carpenters, 
Builders, }lumtture. Chair. Vehicle. 
Wheel and Spoke Makers. etc. WIN DSOR 

Collars and Cuffs. 
A little Supollo or Soap 

will clean tbem witbout in­
jurlnll the goods. ]<'ree i l lus­
trated catalogue to any ad­
dress. Trade l'whwk 

IT Correspondence Solic-it,ed. 
'\I�::ist aw.!!�'::�f� °b�:��\�g::'tile�

O�k:. ���e (t;tos:�� l \lustrated 312-page Catalogue free 

�a�,.t��rK���!tor��r:�:: Je��:\v�f�lli�bin���cifs� to manufacturers and foremen. 
namos. Motors. Apparatus, Arc Lamps, 8ockets, Arack. T H E  E C A N  CO. 
ets. Cars. StatIOns, General DecoratIOn, etc. Sample 3 2 7  to 347  West Front St reet, 
bottle, by mall, for 25 cents. , C INCINNATI ,  OHIO. 

The "WI N DSO R "  Goods 
THE AMERICAN PEGA M O I O  CO., 339 B'way, New York. I . -----

HOW TO MAKE AN ELECTRICAL 
Water Proof . . . . Coliars. (''ulls, Sbirt �'ronts 

and Neckties. IF" We want agents everywhere. 
T H E  W I N DSOR C O LLAR & C U F F  C O . ,  W i ndsor, Conn.  

PIERCE W E L L  E N C I N E E R I N C  CO. 
186 Liberty Street, New Y ork, 

• Manufacturers of Mft.Chint:ry for 
WATER, O I L  and G AS WELLS.  

Mineral Prospecting. Test BOri
�

S, 10 to 5,000 feet deep. 
��

e
l;r

e
:ft:j�����'::r��rri:;� �:!te

r
�t�t

n
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Fa rm e rs 
ate appreCiating the 

Charter Gasoline Engine, 
8tatlonaries. Portables, 

and Tractions. 
PROOF. by addressing 

Cha t G E ·  Co Box 1 48 r er as ngme • STER L I N G ,  iLL. 

Swiftest, StroQJest 
Saves Most and Lasts Longest 

W Y CKOFF, SEAMANS & BENEDICT, 
3:11 Broadway, New York. 

VEEDER RAT H CET COUNTER 

Furnace for Amateur·. lJse.-'l'he utilization of 110 VOlt 
electric circuttR for small furnace work. By N. Monroe 
Hopkins. This valuable article is accompanied by tJe­
tailed working drawings on 8 large scale, and the fur­
nal1e can be mnde by any amateur who is versed In the use of tools. 'l'his article is contained in SCIENTIFJC ;!E:J�t; it'b';i."Lrg:t��Rr�rJal��;, §r;

e
Y��k

c
�W;: 

or by any bookseller or newsdealer. 

g ,Use Taper- S leeve Pu l leys 
� The Best in the World. Solid. Web Iron-Center Hardwood Dyna-

� ��h�'t\�\�.YS/:f�:1�:_�wr�� 
::; Pulley .. , for connectin!(and dls-
.. glne��

n
l:i.C;��f �'\:'.JWgg,8���; oS '. (}enerator. and Machinery of all 

� ldnds without slacking speed of motive 
'" power. State your requirements and 

write JOf" cataloaue .. S." 
THE TAPER-SLEEVE PULLEY WORKS,  Erie,  Pa •• U .S.A. 

PRATT ' S  PATENT POSITIVE DR IVE  
DRILL CHUCKS. 41 
I mpossible for Drills to .lip wben . . . .. lll.l . . beld by them. Send 2 cent stamp : ,-,.,: for Illustrated Catalogue. ' 
T H E  PRATT C H U C K  C O . ,  Frankfort, N.  Y.,  U. S. A .  

PATENT PROTECTION 
- IN -

This counter is ot the same size a8 our regular <Jclometer tor bicycles, which it Cuba gI0!'i!1"'=�':P�':."ich�r��:���s::: .. :;�'),':f�: o��e�h:n�g�orhe:'i:'al� �����t� , ���'!� piace of the star wheel, Is clamped a small operating lever, the arrangement being I Porto Rico, 
such that each complete oscillation of tbe lever moves the right band Index ring 
one figure. The transmitting mechanism between each Index ring is such that 
tbe rings are mecbanlcally locked and cannot get out of position by jarrlDll. nor 
can the record be tampered with except by taking tbe macbine apart. Tbe 
counter will register up t<r99,OO9, when the next stroke will set all tbe fI!(ures to ��[ea�bi7��:�e::!�f.; ��� ���n���t�� ��t �� :�r.t'h�� ���r�� 
��inMc"h.:��I�����e�:fl';'t���������b':r

e
O��re"c:!��¥�:��lln'f:'n:t!,� 

�r�E�
o
:ri'r"i�e ���1r� :1:��I�fl:gt�c�o':-r��: Y�s������

r
��:.:;.g8:f��l!�

es
. 

AND TOE 

Philippines. 
Owners of United States Patents. Trade Marks, 

T )(  E V E E D E R M F G • C O . I Prints and Labels may procure protection in the Co· 
Makers ofo(Jountinll Machines, Cyclometers for Bicycles, and fine Castings. HARTF ORD, CONN .. U. S. A. 

lonlal possessions of the United States by ell'ectlng 
__________________________________________ . registration In these countries. 

Deisch's Foot Power DUNLOP Get our BOOk· i Tbe expense is very slillht and the protect!, n nco 
1\! let oj any qulred by such registration should be secured with. 

E M E R Y  W H E E L  D ETACHABLE dealer or oj us out delay. 
K N I FE SHARPENER and TOOL G R I N D E R  TIRES AM��fcAN 

I �'or terms and full information, address 

D U N LOP I 
TIR E CO. , 

2,000 revolutions or 3,500 feet per minute. 
A bandy macblne for BICycle Repair can be had on any 

wel l-k nown b icyc l e  
They cost t h e  
m a k e r  m o r e ,  a n d  
the r i d e r  less. 

M U N N &. c o .  :t�:P�:f:�fi�i :�gCiiie�f�e:��i�i 
emery whee] , 6x1 in. 

Machine 8ent on t:Lpproval to respon­
sible parties. 

Bellev i l l e ,  N. J .  The Repair Outfit. Ch icago , I I I .  
Or 

PATENT SOI,ICITO�S, 

36 1 B ROADWAY.  
17' Send jor Circ'Ula .. and Prices. THE BICY CLE : ITS iNFLUENCE IN 

625 F STREET, 
WASHINGTON ,  D .  C. 

N EW YORK 
BUFFALO E M E R Y  W H E E L  CO. ,  

N o .  I ,  Lock St. ,  Buffalo, N . Y .  
Healtb and Disease.-By G .  M.  Hammond. M.D. A val­u'lbl e  and interesl inll paper in which the subject is ex­
haustively treated from tbe following standpoints : 1. 
Tb. use of the cycle br persons In healtb. 2. The use of �:i��b�h,! ��:��������

e
�·o.cfnw��

ed
�::c�C\�

N
c�:li 

J ESSO P 'S S T E E LTHe\'�\RV 
: O R  T O O L S ,  S AW S E TC. RUB- W'!! .J E S SOP '" S O N S  t.:� 91 J O H N  ST. NEW YORK-ber 1'1 re::5..-A paper read betore the Carriage Builders' Natiom,f ConvenUon, Philadelphia. October, 1894:, sbow­

iDll" tbEf advantfWle to be derived from the use of ball 
bearin�s anu pneumatic tires In road vebicles. Con­
tained in SC I ENTIFIC AMERICAN SUPPLEMENT, No. 
99'.!. Price 10 cents. To be had at this office and from 
ail newsdealers. 

To be had at this office and from all newsdealers. 

Scalos All varieties al lowest prtces. Rest H.a.Uroad 
Ir�\t&l'':.s��o:rt?�I��I':CI��

les 
g'a��:' 

Sewing Macblnes. Bicycies, Touls. ::t. Save 
Money. Lists Free. CH I (·AGO ;SCALE Co .• Chicago. III. 

PRINTING 

A GOO D O R D E R  

INKS 

The o l d  adage, " the p roof o f  the pudding is in t h e  eating," always proves true i n  

regard t o  the G riffi n Mi lls. T hose w ho know t h e m  best like them most, a s  the 

following order indicates. 

LE H I C H  P O R T LA N D  C E M E N T  CO. 
M a n ufactu rers of H igh C rade Portla n d  Cement. 

BRADLEY PULVERIZER Co.,  92 State St. ,  Boston, Mass. ALLENTOWN, PA. ,  July 17,  18qq. 
G ENTLEMEN : Replying to yours of the 14th i nst. inquiring as to the satisfaction your Griffin Mills are givi u �  us, would say 

that our Company, having recently decided to build a new plant, we have been looking closely into tbe work i n g  an d operating 
01 otber kinds of mills for pulverizing cement clinker and lime rock, and bave concluded, after thorougb exam ination . that we 
will equip our new works with 2� Griffin Mills. Tbis, in addition to our present plant. will give us 52 of your mills in use. This 

sbould be sufficient evidence that we are well pleased with tbe Griffi n Mills. Yours truly, 

(Signed) CHAS. A. M ATCHAM, Superintendent. 

We will be pleased to furnish intending buyers with full in­
formation regarding the worklnll qualities of tbese Mills 
for pulverizing all varieties of refractory substances . . . . 

T H E B R A D LE Y  P U LV E R I Z E R  CO., Boston, M ass. 
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