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l.-Iron Pier and Shed at La Booa, at the Inshore End of Maritime Section of Panama Oanal 
on the Pacific. 

[$3.00 A YEAR. 
WEEKL"r ... 

2.-View Looking Through Interior of La Boca ...... 
Shed. Length, 991 %' Feet. 

a.-Bohio-Site of Locks and Dam. Ohagrel River in the Foreground. Locks 
will be Built in the Rock Out Beyond the River. 

4.-Great Oulebra Out, .34 Miles from Atlantic. Dotted Line Shows Original 
Surface o( Mountain. 

5.-0ompleted Oanal, 10 Miles from its Atlantic Entrance. Oanal is Excavated to Width Shown (or 16 Miles, or up to Bohio. 

THE NEW PANAMA CANAL-PRESENT CONDITION OF THE WORK.-lSee page 7.:1.)  
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THE NEW PANAMA CANAL. 

All the world is pretty well agreed that·a shi p canal 
ought to be built somewhel'e across the neck of land 
which unites :-roJ'th and South Amel'ica, All the world 
is also a;:reed that ollly one callal �hould be built, 
The poiuts upon which it IS not agreed are as to where 
it. should be built. by whom amI at what cost. 

The Ullited States Sell ate has cut the Gordian knot 
at a stl'Oke by declarillg that It should be built at 
Nicaragua, by the United States government, and 
.. for a cost not to exceed $115,000,000." 

Olle of the most distinguished and repl'esentative 
bodies of engineers that ever gathered to disc uss an en­
gilleel'iug problem of international import.ance, after 
examining' the results of a four years' su rvey by 150 ell­
gineers. has recently stated that the waterway should 
be cut thJ'(Jllg-h at Panama, whel'e it finds a canal al­
rpady two·filth, completed, and that the cost of its 
cOlupletioll \db be $102,000,000, 

'l'hrt>e succcssi \·e estImates, based u pon preliminary 
Slll'\'eY8 of the Nicara�ua route. have been offered to 
the public, In 1895 the ellgineer of a private company 
(the ;'IIaritillle Canal COlllpany) reported that the canal 
could be built for $69, t!9il. 6GO, 'fhen a go\'ernrllent 
COllllllission of engineers (the Ludlow Commission), at 
about the sallie time, after exallliuing the route, said 
it would cost at least $133,472,893 to do the work; but 
stated tbat the many ullsolved problems could only be 
determined after a cOlllplete sun'ey by a competent 
staff of engilleel·�. 'l'hereupou til(' go\'ermuent dis­
patched an adllliral, a college pl'Ofessol', and an engi· 
neer to make a 11101'1' detailed examination. In its fran 
tic haste to know the truth, amI bE'fore the COIl)­
ruiss.ion had had tlllle to arrange its data and draw 
its final conclusions, the Senate demanded a state­
ment of the cost, At a heal'ing befol'e a cOllllllittee of 
the Senate the college professor stated that he thought 
the thing could be done for" inside of $90 000,000:" the 
gallant adllliral, .. speakin/! as anybody 011 the street 
lIIig'Rt. speak, thull).(ht that tbe cruJal could be put 
througlffor $125,000,000;" while the engineel' thonght 
it could be built" fora maxillJulll ofabou t  $140.0LJO,000." 
The preliminary report of the 'Valker COlllmission, re­
cently handed to the President. states that the cost 
will be between $123,000.000 and $140,000,000. 'fhe Sell' 
ate, without waiting to learn the very facts which it 
had disp!ltched its commission to ascertain, lumped the 
three guesses above mentioned together, divided the 
result by three. and authorized the construction of 
$115,000,000 worth of ship canal! 

Now, without dwelling upon the precipitancy, 01' 
shall we rather say the ab,;urdity, of such legblation, we 
ask whether it would not be wise, before au thorizing 
the construction of a new canal. to ascel'taill whether 
there is any probable competitor in tile field, For we 
take it that if it were once proved to the people of the 
United States that another canal was within llreasura­
ble distance of completion, they would never counte­
nance for a moment the folly of consir'ucting a second 
in its close proximity, 

With a view to giving publicity to the facts re­
garding this vital and fundamental question, we de­
vote a considerab e part of this week's issue to a 
statement and illustration of the exact condition 
of the Panama Canal. Our ilIustra.tions are repro­
ductions of photogl'aphs taken within the past few 
months along the route of t�e canal. The plan, 
profile, and cross sections are drawn from plans flll'­
lIished by one of the American mem bel's of the In­
temational Commission of Engineers, and the facts 
are taken from the recent report of the cOll1mission, or 
were COIl""unicated to us verbally by varions members 
of the cOlllmission, American and foreign, 

In pl'esenting the data we wish to give it onr fullest 
indorsement as being an exact., un biased statemE'nt of 
faets; and we do this, not because we have the slight­
est interest in the Panama 8cheme as against any other, 
but because we are satisfied that the ability. experi· 
�uce, and high professional character of the g-entlemen 
of the Iuternational Commission are such as to place 
their findings upon any engineering question of this 
kind beyond the faintest suspicion of incompetence or 
partiality. 

J titutifit jmttitlU. 
If expert testimony counts for anything, the unani­

mous report of a corllluission which includes the chief 
eugiueer of the Croton Dalll and the chief engineers of 
the Manchester and of the Kiel cauals, in favor of the 
coustruction of the Panama scheme. should set at rest 
all doubts of the feasibility of the plans as now drawn 
u p, and lay forever the ghosts of floods, fr'aud and fe· 
vel'S, which have haunted this enterprise evel' since 
the days of De Lesseps' catastrophe. 

The Panama Canal then is feasible, and the cost and 
time of its coustructioll ar'e accurately known. Two· 
fifths of the actual excavation is completed, a plant 
that cost ori;dnally' $30,000,000 is scattered along the 
route, engilleering surveys of the most thorough char­
acter are completed, the working plans for every struc­
ture big or little are cOllJpleted, and the specifications 
drawn up; and a company composed of representatives 
of the leading' financial institutions of France with 
$J:3.000.000 of paid-u p  capital stands ready to concen­
tmte a maximum force of labor u pon the work with a 
view to its energetic completion. 

Finally, in respect of the all-important qu estion of 
control. it will dou b tless surprise many of the public 
to know that by the ar·ticles of a treaty concluded iu 
1848 between this countr'Y and New Granada (which 
is now the United States of Colombia) this country, 
in return for special privileges, .. guarantees" (to quote 
the tr'eatyj " ... the perfect neutrality of the isthmus 
with a view that free tr'ausit from one to the other sea 
lIIay not be interrupted, . . . and the United States 
also guarantee, in the same manner, the rights of SO\'­
ereignty and property which New Granada has and 
possesses over the said territory." 

These rights are of the very essence of sovereignty, 
and, in accordance with their' stipulations, this cQuntr'Y 
has already had occasion to land its forces to protect 
the pl'opel'ty of the Panallla Railroad, 

Aftel' cousideratiou of t he facts as above set forth, 
the question will naturally slI!;gest itself whether, if it 
is desil'able for the govemlllent to participate in the 
construction of a canal (which we very lIIuch ques­
tion), it would not be advisable for it to take such 
steps as will give it a strong representation in the di­
rectorate of a company whose property it is by treaty 
pledged to protect, Should the question be answered 
in the affirlllative, the next and IIIOSt obvious l1Iove 
would be the appointment of an expert comlllission to 
be given all the time it needs to look carefully into 
both the Nicaragua and Panama schemes, and report 
which, all things considered, has the most featul'es to 
commend it Jo the support of the United States, 

In a future art.icle we shall present the available data 
regarding the Nicaragua scheme. Our first attention 
has been given to Panama because we believe that any 
discussion that ignores or belittles the older enterpri8e 
is WOj'iQ than misleading. 

.. .... . 

PROF. DEWAR'S EXPERIMENT WITH LIQUID 

HYDROGEN. 

It is now about eight montlls since hydrogen has 
been liquefiefl in the laboratory, and 011 January 20 
Prof, Dewar gave an interE'sting lecture on the subject 
at the Royal Institute, His experiments were most 
intel'esting', and a description of them has been cabled 
to 'l'he New York Sun, A little ball, cooled and ex· 
posed to the ail', was first covered with a coating of 
solid air, It then began to drop liquid arr, A piece 
of cotton wool soaked in it appeared to be magnetic, 
but the liquid itself Prof. Dewar is satisfied is not 
magnetic. 'fhis phenomenon must, therefor'e, be due 
to the cotton wool being immediately filled with solid 
oxygen, which is highly magnetic. He explained how 
vac uums of high tenuity were easily obtained by im­
mersing a closed tube in liquid hydrogen, The air in 
the t ube was. immediately solidified, and if the tube 
was so arranged that the portion combining the ac:!u­
mulation of solid air could be sealed up, the other pal·t 
would have, according to the calculations of Sir William 
Crookes, a pressure amounting to only one ten-mil­
lionth of an atmosphere, With vac u u ll1 vessels for use 
wi�h liquefied hydl'Ogen it is, therefore, not necessary 
to p ump out the air. It is only needful to put liquid 
hydrogen in a dou ble walled vessel and it may itself 
make a vac u ulU by solidifying the air between the two 
walls, 

... � . 

COPYRIGHT OF PHOTOGRAPHS. 

An amendment has been proposed to the copyright 
law in the interest of photographers, which will enable 
them to prosecut.e the alleged infringement of their 
copyright at any time after pUblication, It also gives 
the photographer the full amount of the penalty of 
the violation of the law instead of dividing the amount 
with the government, as is now provided by law. 
Even the present law has been used by unscrupulous 
persons in the photographic business for levying black· 
mail, and these operations have been highly successful. 
The amendments proposed will enable them to carry 
ou their designs with still more success, as they will 
not be obliged to divide with the government. It will 
be readily seen that this new amendment might reo 
suit in great hardship to the publisher; thus a photo­
graph might be brought to the newspaper, which had 
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been remount.ed, cutting out the copyright notice, or 
it Ilia)" lIut have been copyrighted at the time of pub­
lication. The ownel' of the copyright sees the viola­
tiOIl, and attel' waiting two or three years sues the 
newslJaper pu blisher, the photographer saying that 
the newspaper p ublished a copy of his copyrighted 
picture, 'l'his may 01' may not be the case, but in the 
Illeantillle it is more than likely that the newspaper 
editor will have lost all il'at'e of the photograph from 
whieh the cut was made and Ire is practically without 
IIleans of proper defense, In lIJallY cases innocent in­
fringers have had to pay $5,000 for using a photog'I'ap\r 
the value of which was not $5, The law should be 
amended so as to briug' damages within reason, and 
endeavor should be made to make them in some de­
gree commensurate with the act.ual damage which the 
photographer has suffered. Photography is a COlllmon 
art, and no photographer was ever yet damaged any­
thing like $5,000 for even a very flagrant infringement 
of his rights. 

THE FOURTH 

... -.'. 

ANNUAL CYCLE 

EXHIBITION. 

AND AUTOMOBILE 

More prominence has been given to horseless vehicles, 
or automobiles as they are called, in this exhibition 
than in previous years, and natlll'ally they form one of 
the chief attractions to visitors. 

The exhibition was held in the Madison Square Gar­
<ien, in this city, from January 21 to January 28, 1899, 
the main floor being divided in sections for the various 
exhibits of lllany different manufacturers of bicycles 
and accessories, 

We shaH refer briefly to the exhibits of automobiles. 
Near the main entrance slightly to the left stood an 
electric runabout styled the .. Orient," and manufac­
tnred in Waltham, Mass, Its bright red running gear 
contrasted well with the black body, The framework 
for holding the body and motor is built of weldless 
steel tu bing, and the front axle support is swiveled to 
allow for unevenness of roads, there being attached 
also steering rods which operate the two front wheels 
in combination with a center lever located in front of 
the driving seat. The raising of the lever, we will say, 
turns the wheels to the left, the lowering of it steers to 
the right, A foot lever conn!'cted underneath rear­
ward, by diverging wire ropes to brake bands located 
near the hubs of the rear wheels. operates the brake .. 
A three-kilowatt motor attached to the frame und!'r­
neath gears into a special spur differential gear, there­
by equally dist ributing the power on the wheels 
whet.her going straight or around a curve, The COli' 
troller lever for switching 011 the electric current iH ou 
the outside of the carriage, left side. The chloride ac­
cUlIlulator battery is located ill the rear compartment 
and has an efficiency of 1,800 ampere hours or a dis­
charge which will propel the vehicle for twenty-five 
miles on a level l'Oad . 

Near by this exhibit. on the left.. were three 
electric vehicles by the Riker Electric COlli pan)', one 
of which was a new covel'E'd phaeton, light in ('onstruc­
tion and tasteful in d('sign, In this vehicle a special 
steering gear is provided working the hubs of the front 
wheels, and connected to a vertical steering rod which 
rises to the level of the seat and is ther'e hinged to lie 
horizontally, with a·handle on the end for steering with 
the left hand, Projecting upward between the cush­
ions in the center is the controller lever operated by the 
right hand for switching on the battery, The 1IJ0tor at 
the rear gears into a large gear wheel, keyed to the rear 
axle, and the latter is ingeniously constru cted to com­
pensate for different rates of speed of the two rear 
wheels. The 'Villard storage batt!'ry is employed on ac­
count of its COlli pact ness and efficiency, Anothel' vehi­
cle was a covered delivery wagon of unique design, 
The vehicle is very attractive and easily operated. 

The third exhibit of electric vehicles was that of the 
Pope Manufacturing Company, of Hartford, Conn., at 
the further end of the hall. These vehicles appear to be 
more solid and substantial than those of other makes, 
Three st.yles wel'e shown, a top-covered two·seated 
doctor's vehicle, a four-seated trap, and a covered de­
livery wagon of solid proportions, all equipped with 
the usual controller lever and brake device, 'fhe motor 
is well incased at the rear, motion being conveyed 
therefrom to the wheels in an effective manner, 

It was said these vehicles would make a distance of 
thirty-five llIiles on one charging of the battery on a 
hard level road. Each carriage is equipped with the 
chloride storage battery, 

Near by, in the same section, was on exhibition by 
this company a novel motor merchandise vehicle, 
propelled by a gasoline motor, The carrying boxes are 
supported on each side of the main cent.ral frame, 
there being one steering wheel in front and two drh'­
ing wheels at the rear. The gasoline motor is located 
at the right hand side, about ten inches above the 
ground. and gears into a driving shaft running across 
the rear of the llIachine, The motor cylinder jacket is 
provided with flanges for cooling by air currents. 

Attached to the main shaft is a chain connected with 
a separate foot·driven sprocket wheel. A seat is pro. 
vided conveniently for the operator', who, to start the 
machine, works the foot pedals. The forward motiol1 
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of the vehicle pumps the gasoline and air mixture into 
the motor. The electric igniter then explodes the mix­
ture in the cylinder and the machine travels by its own 
power, the operator at the same time, by means of a 
lever, disconnects the foot crank and steers the forward 
wheel by the usual cycle handle bar. It travels at ten 
miles an hour and under, and is said to be an excellent 
hi l l  climber. 

Another new gasoline· propelled vehicle. on the south 
side of the room, was the Tinkham tricycle, for one per­
SOil. It is provided with a small, dou ble cycle motor, hav­
ing the usual mixing chamber. The water for cooling 
the cylinder is in a tank the width of the machine locat­
ed over the motor between the two rear wheels, form­
i ng a cover for it. A hand lever on the left throws in 
or out a clutch which connects the driving shaft to a 
pedal crank conveniently operated by the feet l ike a 
bicycle. To start the-machine, the driving shaft, when 
clutched to the pedal crank clutch, is rotated by the 
movement of the feet, the clutch is then disconnected 
by the hand level' and the feet raised and supported on 
two rests. The speed is regulated by pressure on a 
smal l lever attached to the steering handle bar, which 
cuts off the supply of air to the mixture. The electric 
sparking-is produced by a smal l  stOl'age battery which 
is  kept charged by a small dynamo geared to the shaft. 
A muffler is pro'l"ided at the rear to soften the sound of 
the exhaust. It has a speed of 15 m iles an hour. 

A third and most attractive looking gasol ine motor 
carriage designed to carry two persons was called the 
.. Hertel ," made in Greenfield, Mass. The striking 
feature was its l ightness and compactness and method 
of applying the power to the wheels. Beneath the seat 
is carried the supply of gasoline, water tank, and stor­
age sparlting battery, kept charged by a smal l dyna­
mo geared to the main driving shaft. Thel'e are two 
cyl inders placed horizontal ly, which operate the main 
shaft. One lever in the center near the seat brings to 
bear a countershaft in contact with the main shaft, and 
the driving pulleys on each end of the countershaft on 
the outside impinge by friction on special concentric 
rai ls secured to the inside of the rear whee:s. Pushing 
the lever forward brings the pulleys in contact with 
the wheels and sets the vehicle in motion ; drawing 
the lever backward puts on the brake and at the same 
time removes the driving gear from the wheels. The 
engine is also started by a back and forth movement of 
the same lever. By another lever the two front wheels 
are steered. The weight of the vehicle is 500 pounds. 
Its manipUlation is said to be so simple that a lady 
can operate it without difficulty. 

The wheels of all these vehicles are fitted with heavy 
pneumatic tires of large dimensions. 

In the line of cycles, perhaps the most prominent 
i m provement is the introduction of various chainless 
gears. The Pope Manufacturing Company have per­
fected their bevel gear _driving mechanism during the 
past year in such a way as to make a smoother run­
ning wheel and prevent undue friction. 

The Grand Rapids Cycle Company exhibit also a 
plai n bevel gear bicycle called the "Clipper," well 
bu i lt and light weight. 

J ,ieutifi, �Uleri,au. 
of the novelties in the exhibition. As a whole it was 
particularly interesting, especially in the progress 
shown in automobiles. 

••••• 
THE VERDICT IN THE TANK COLLAPSE CASE. 

Coroner Zucca and a j ury concluded, on January 24, 
an inquest in the case of the eight lDen who were 
killed by the collapse on December 13 of the large 
tank of the Consolidated Cas Company at First 
Avenue and 23d Street, which we have already il lus­
trated. After taking expert testimony the j ury re­
turned a verdict that the deceased came to their deaths 
by asphyxia and by drowning, and that the construc­
tion and materials of the tank were in accordance with 
the plans and specifications, and that the workman­
ship was of good character. The j ury recommended 
that in view of the fact that neither the design nor 
the construction of such gas-holder tanks is under the 
supervision of any city department, all  such work in 
future should be subjected to proper municipal super­
vision and control. 

. '.' . 
THE HEAVENS IN FEBRUARY. 

BY GARRETT P. SERVISS. 

In this month the great winter constellations which 
center about Orion gradually shift their places to the 
western half of the sky, whi le less brilliant star com­
panies, led by Leo and Virgo, occupy the east. At 10 
o'clock P. M. , in the midd le of February, the Milky 
Way arches the sky in a nearly north and south line. 
The Great Dipper is high in the northeast and Cas­
siopeia low in the northwest. 

Early in the evening Orion is on the meridian, and 
advantage should be taken of his favorable position 
for study of the beautiful star Betelgeuse, in the im­
aginary giant's right shoulder. This star is remarka­
ble both fOJ' its color, a rich topaz, and for its irregular 
variability. Ordinari ly Betelgeuse is about twice as 
bright as Aldebaran, the leading star of Taurus, but, 
according to an estimate recently made at the Cape of 
Good Hope Observatory, it is, this winter, but slightly 
superior to Aldebaran. It may lose yet more of its 
light, and attentive observatton may result  in the dis­
covery of some law governing its variability. That a 
sun of such pres umably enormous magnitUde as Be­
telgeuse possesses should lose, for a time, one-half its 
radiant power is a phenomenon calculated to arrest 
attentioll and excite wonder. Together with observa­
tions on its brightn,,!!s as compared with Adelbaran 
and with itll white neighbor Rigel in Orion's foot, the 
color of Betelgeuse should also be carefully watched. 
There is here an opportunity for amateur astronomers 
possessed of normal color vision to add something of 
value to the stock of astronomical knowledge. 'l'he 
colored stars present a fascinating but dimcult 
problem, and a careful record of their hues, arranged 
on a simple chromatic scale, would be highly inter­
esting and might prove highly important. 

A hint of what can be done is conveyed by the fact 
that Betelgeuse and Aldebaran, although both are 
sometimes called red stars, have by no m eans the sallle 
color tone, while Antares, another red star, presents a 
still different tint. In the Sager gear is shown a combination of a pe-

culiar shaped bevel spur with a roller gear on the axle THE PLANETS. 
of the driving wheel, designed to reduce the usual fric- Mercury is a morning star, moving in the course of 
tion of a bevel gear. the month from Sagittarius across - Capricornus into 

Still another form is the Bullis gear, in which minia- Aquarius. But it is too near the sun for observation. 
ture rol lers on projecting spurs take the phice of the Venus is also a morning star, and conspicuous for 
usual spurs of a bevel gear and mesh into each other two -or three hours before sun rise. She reaches her 
at an angle like a bevel gear. greatest western elongation on February 10. She is 

A novelty in the chainless line was tandem chainless in the constellation Sagittarius. 
b;cycles, located at the east end of the hall. Mars remains the most striking stellar object in the 

The usual sprocket pedal wheel had gear teeth on e vening sky. He crosses the meridian about 10 o'clock 
its peri phery which geared into a run-around ring of in "the middle of the month. He is in the constellation 
large d iameter, travel ing on bal l-bearings over a sta- Gemini, south of the twin stars Castor and Poll ux, and 
tionary ring supported on the frame of the bicycle, greatly outdoes them in brightness. His brilliancy di­
and geared on the opposite side into a second toothed minishes, however, all through February, as the dis­
pedal wheel. This in turn geared on a second large tance between him and the earth is widening at the 
run-around rine: and that into a gear wheel on the end rate of several hundred thousand miles in a day. 
of the axle of the rear wheel. The power is thus trans- Jupiter, in Libra, is an evening star, rising before 
mitted through the medium of these gears and rUJ:\- midnight, and in the course of a few weeks will take 
al'ounds di rectly  to the rear wheel. the place of Mars as the planetary cynosure. Recent 

In the line of accessories and minor improvements studies of his cloud belts indicate that the giant pIa­
there were on exbibition four or fiye different styles net continues to be the scene of stupendous surface 
of acet.ylene lamps, unique devices for quickly adjust- changes, which probably affect only the vapors that 
ing the heigh t of the seat on the seat post, notably envelop his globe, but which give rise to a wonderful 
t hat of the .. Tribune " bicycle, novel contrivances for and beautiful spectacle in the telesco�e. 
rin ging a bell from bicycle wheel, and a curious ad- Saturn is a morning star, rising several hours before 
justment of the bicycle pedals which could be im- daybreak, in the constellatioll Ophiuchus, near the 
mediately detached from the sprocket wheel by a place where the new star of 1604 appeared. Recent ob­
sl ight back pressure, desirable in coasting. Numerous servations of Saturn by Monsieur Antoniadi show that 
exhibits of adj ustable handle bars were to be seen. the ball of the planet does not lie exactly in the center 
On the" eleveland " bicycle we noticed a new simple of the rings, but appears shifted slightly toward the 
bi-speed gear arrangement operated by a rod running west. The explanation of this singular appearance is 
up to the seat, which permitted the rider, when in obscure. Antoniadi's drawings of the planet, made 
Illotion, to quickly change the gear from low to high within a few months past, also show very plainly the 
speed or vice versa. 'l'here seemed to be a desire on series of light and dark belts parallel with the equator, 
the part of man ufacturers to supply the public with and the tendency of the outer ring, near the extremi­
the chain or chainless machines as it might select. In ties of the larger axis, to break up into cloud-like 
the Orient cycle exhi bit we noticed a six-seated rac- masses. This appearance Illay arise from tidal waves, 
ing bicycle which had a main sprocket w heel twelve or waves of condensation and rarefaction running 
inches in diameter. through the masses of minute satellites that compose 

In another issue we shall give illustrations of some the ring. 

Uranus is a morning star in Ophiuchus, five degrees 
almost directly north of Antares. 

Neptune is an evening star in Taurus. 
THE MOON • 

February opens with a waning moon, the satell i te 
reaching last quarter on the 3d. New moon occurs on thE; 
10th, first quarter on the 17th and full moon on the 25th. 

There will be a minimum of the variable star Algol 
ten minutes before � o'clock on the night of February 8. 
There are no conspicuous meteor showers in February. 

... I. 
PHILIPPINE ARCHITECTURE. 

According to Prof. Dean C. Worcester, the houses 
rest on four or more heavy tim bers which are firJilly 
set in the ground, The floor is raised some five OJ' 
ten feet from the ground. The frallle is of bamboo 
tied together with rattan and nails are not used. The 
sides and roof are usnally of palm, and the forlller may 
be made by splitting gl'een bamboo, bi nding the halves 
fiat and then sewing them together. If palms are scarce, 
the roof may be thatched with long grass. The floor 
is usually made of bamboo strips with the convex 
side up. They are tied firmly in place in such a way 
that wide cracks are left between thelli. The hOllses 
are entered by ladders; in some cases there is only  one 
room, and the cooking is done over an open fire built 
on a heap of earth in one corner, and as the opening 
for the exit of the smoke is inadequate, the room is 
sometimes rendered almost u ninhabitable. In the be�­
tel' classes of dwellings the house is divided into seveJ'al 
rooms, and there is a place partitioned off for cooking . 
There are windows which are provided with swinging 
shades. Prof. Worcester states that native dwellings 
which are properly arranged have m uch to recom­
mend them. The ventilation is perfect and the air is 
kept much cooler than in a tightly cloAed building. 
The construction is so light that if they are thrown 
down by an earthquake or blown down by a typhoon 
no one is injured, as the m aterial is too light to do any 
damage. The richer natives sometimes build houses 
of boards with galvanized iron roofs and limestone 
foundations, but they are very much more expensive 
and are pronounced decidedly less comfortable than 
the more humble dwellings which we have described. 

...... 
WINE STORED UNDERGROUND. 

An experiment in handling red wine was tried last 
year at the Italian-S wiss colony's vineyard, situated at 
Asti, in the State of California. The grapes handled 
by the colony were far in excess of the cooperage facili­
ties it possessed, and some means had to be devised to 
care for the surplus. Among the different plans sug­
gested was that of building a concrete cistern, and 
this idea was finally adopted. An excavation was th'st 
made in a rocky hillside in the rear of the establish­
ment. N ext walls of concrete 2 feet in thickness were 
put in, and the floor and top were added to in an 
equally substantial manner, the latter being supported 
by fifteen steel girders. Then the entire surface was 
covered with a lining of pure cement, and finally this 
was glazed to the impermeability of glass. The whole 
cistern was buried beneath 3 feet of earth, the object 
of all these- precautions being to preserve the wine at a 
uniform temperature. This cement tank is 104 feet 
long, 34 feet wide, and 24 feet high, and is capable of 
holding 500,000 gal lons. The wine was kept in this 
reservoir for four months or more, and the experiment 
is said to have been entirely successful. It was then 
drawn off by gravitation into wooden tanks, in which 
it will be allowed to mature previous to being placed 
in barrels for shipment. There are said to be several 
advantages derived from treating the wine in this lIIan­
nero One is that it can be maintained at a cool, even 
temperature ; another is the equal blending of such a 
large quantity of wine at one time, and a third is the 
great saving in insurance, which is expected to repay 
the cost of the construction of the tank in five years. 

••••• 
OUR IlIIPORT TRADE FOR 1898. 

The import record of the calendar year 1898 is as re­
markable as that relating to its exports, but for oppo­
site reasons. The total imports of the year are less 
than t.hose of any calendar year in more than a decade, 
while the exports of the year are the largest on record. 
The imports fall more than $100,000,000 below those of 
1897 and nearly $50,000,000 below those of the years of 
great depression, 1896 and 1894, on which occasions the 
imports were phenomenally light. That the importa­
tions in the early part of the year 1898 should have 
been light was not surprising, because of the heavy im 
port.s in certain l ines prior to the enactment of the tariff 
law of 1897 ; but that they should continue light dur­
ing the entire year in the face of the large home de­
mand, which prosperous business conditions would 
naturally create, has pro\1'ed surprising to those follow­
ing closely the commercial developments of the year. 
T he importation of a full year's supply of wool, sugar, 
and ot.her articles of that class just prior to the enact­
ment of the Dingley law natural ly had a marked effect 
in reducing the imports in the closing months of the 
calendar year 1897 ; but that the imports of the closing 
months of 1898 should remain as low as those of 1897 is 
a. matter of very considerable surprise. 

© 1899 SCIENTIFIC AMERICAN, INC.



68 
A WATER·FEEDING DEVICE FOR GRINDING. 

WHEELS. 

There has recently been patented by George J. Rid­
ley, of Auburn, N. Y., a novel method of feeding water 
to grinding-wheels, whereby many objections hitherto 
encountered are overcome. 

The grinding-wheel itself is mounted in the usual 

RIDLEY'S GRINDING-WHEEL. 

manner. Below the. grinding- wheel, but not in con­
tact therewith, a water-feeding disk is mounted and 
partial ly submerged in a reservoir containing water. 
The disk and grinding-whee l are driven by a belt run­
ning over pulleys on the wheel and disk shafts. 

T he emery-wheel is covered by a hood, so that no 
water can be scattered about while the wheel is in 
opel'ation. 'l'he  hood extends down and covers the 
feed disk. A slide IS mounted in guides so that it may 
be inserted between the emery- wheel and the feed­
disk. 

When the grinding-wheel is rotated, the feed-disk 
is also rotated, and the water which is lifted from 
the reservoi r will be thrown by centrifugal force 
against the gl·inding-wheel. The amount of water thus 
8npplied to the wheel may be regulated by moving the 
s l i t le in or out. 

In this device the feed-wheel is not in contact with 

J ,ieutifi, �meri,au. 
the grinding-wheel, but is rotated thereby, with the 
result that the grinding- wheel is wet only when in use 
and that the connection between the w heel and disk is 
not disturbed by nneven wear. 

• ••• 
A NEW WAY OF CONSTRUCTING DRAWBRIDGES. 

In drawbridges of the swinging and revolving type, 
as at present constructed, considerable time is lost by 
the slowness of operation of the draws. In order to 
overcome this objection, William L. Sampson, of Ocean 
Grove, N. J., has constructed a drawbridge which con­
sists primarily of movable cantilever spans haVing in­
clines, and aprons adapted to be engaged by th� in­
clines and swung into an angular position. 

Of the accompanying i l lustrations, Fig. 1 is a side 
elevation of the bridge, showing the draw closed ; Fig. 
2 is a simi lar view, showing the draw open ; Fig. 3 is 
an enlarged section of the adjacent ends of the spans 
locked together ; and Fig. 4 is an enlarged transverse 
section of the base of the span locked to the abutment. 

The cantilever spans of the bridge are constructed 
to travel toward and from each other on foundations 
extending above the water-level. In order to impart 
this movement to the spans, a rope or chain, passing 
through a tunnel or conduit in the bed of the river, is 
connected with the ends of the spans and with a drum 
on shore driven by suitable mac.hinery. 

When the spans are in closed position, their two 
inner ends abut against each other, and the outer or 
shore ends abut on the anrons ; and since the aprons 
are in tnrn hinged to the abutments, a continuous 
bridge is formed from shore to shore. The aprons at 
their under sides are provided with wheel!! normally 
resting on tracks and adapted to travel up the inclines 
of the spans. An engineer stationed in a power-house 
on shore can readily move the spans from the abut­
ments to close the waterway or toward the abutments 
to open the waterway, in which latter position the 
aprons will be raised. 

In order to lock the spans securely in place when 
the waterway is closed, and to prevent all lateral 
movement, the outer trusses are provided with heels 
extending upon the floois of the opposite spans as 
shown in Fig. 3. Locking bolts engage the heels and 
the floors of the spans, and a second set of bolts con. 
nected with the first-named bolts engage registering 
recesses in the timber of adjacent trusses. The bolts 
are controlled by the engineer through the medi um of 
ropes. 

The inner ends of the spans are also adapted to be 
locked in place when the.bridge is closed, and for this 
purpose, the device shown in Fig. 4 has been 
devised. The arrangement consists of movable bars 
on the base of each span, each bar being provided 
with pin ties. Fixed eyes on the side walls of the 
abutments are adapted to be engaged by the pin tIes. 
By mearis of a rope and operating lever the engineer 
can simultaneously move the bars in order to shift the 
pintles in and out of locking engagement with the 
eyes. 

The special advantages of this bridge are the simpli­
city of its construction and the time saved in opening 
and closing the draws. Not only is the invention appli­
cable to bridges, but to viaducts and crossings as well. 

L FEBRUARY 4, 1899. 
AN IMPROVED STEAM·BOILER. 

In the accompanying i llustration we present a novel 
steam-boiler in which an in ner and outer shell are pro­
vided, the inner shell being open at the bottom and 
designed to collect the steam, and the space between 
the inner and outer shells being filled with water. 
When heat is applied to the outer cylinder, the bottom­
less inner shell will be fil led with stearn : the air will  be 
exhausted; the space between the cylinders will be 
filled with water ; and the exterior surface of the outer 
shell will be enveloped by flame 01' heat. The steam 
generated within the interior cylinder maintains by 
its pressure a thin layer of water on the bottom, the 

STAUBER'S STEAM-BOILER. 

interior cylinder acting somewhat like an inverted bell­
jar. When the fire decreases in intensity, the interior 
cylinder becomes partly filled with water ; when the 
heat is at its maximulll temperature. the water is forced 
out of the interior cylinder. The inventor of this boi ler, 
Benjamin T. Stauber, of Jewell City, Kan.,  claims for 
his invention cheapness of construction, a saving of 
fuel, and ability to raise steam rapidly and to make 
large reductions of steam without blowing off. By 
the addition of an air  supply pipe, air  can be heated 
in the interior shell, and supplied in the usual 
manner. 

.. .... 

A New Power Scheme .. or Niagara. 

New York and Buffalo men have organized a com­
pany for the purpose of developing the great power 
of the whirlpool rapids by means of a canal which shall 
be built h�side or beneath the tracks of the gorge 
road. This canal will be 530 feet long and 100 feet 
wide. It will  be capable of furnishing 35,000 horse 
power at the whirlpool under 45 feet head. It is 
thought that the cost will be about $2,000,000. 

ttl .. , ' v 

.�'. . 

"", 1 ' • • 

"'. . : � .' 

SIDE ELEVATIONS OF SAMPSON'S BRIDGE, SHOWING THE DRAW CLOSED AND OPEN. 
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FEBRUARY 4, 1899.] 
THE HOADLEY -KNIGHT COMPRESSED AIR MOTOR. 

In our last issue we gave some account of the devel­
opment of compressed air traction on the streets of New 
York city, and drew attention to the fact that experi­

J tientifit �meritan. 69 
sure cylinders 8 inches, and the common stroke is 6 the seats in the car. From these it is led by a com­
inches. The crankshaft carries a 9-inch pinion which bined throttle and reducing valve, at a pressure of 320 
meshes into a 23-inch gear-wheel on the axle of the cal'. pounds to the square inch, to a coil which is located 
The hot water t.ank is placed transversely to the truck within the hot water tank, in which the water is under 

mental and prac­
tical work in this 
d i r e cti o n  had 
bee. done with 
two motors, one 
k n o w n  a s  the 
Ha r d i e  motor 
llUving been run 
on several c a r s  
on the One Hun­
dl'en and Twenty­
fift h S t r e e t  
l i n e  o f  t h e  
Third A v e n  u e  
S t r e e t  Railway 
C o m  p a n y, and 
the other. built 
un(ler the Hoad­
ley - Knight pat-

COMPOUND, COMPRESSED AIR MOTOR TRUCK, AS USED ON STREET RAILWAYS. 

a pressure of be· 
tween 225 and 300 
p o  u n d s to the 
square inch. In 
passing through 
the coil the tem­
perature of the 
air is raised to an 
e x t  e n t which 
grea:tly increases 
its capacity. On 
its way from the 
coil to the high 
pressure cylinder 
a s p r a y  of hot 
water is thrown 
into the now heat­
ed air, in which 

ents, having shown good results in operating several 
cars on the Lenox Avenue branch of the Metropolitan 
Street Railway Company's system. In the Hardie 
Illotor compressed air is used in a single, two-cylinder, 

and between the cylinders, as shown in the engraving 
of the complete truck. The supply of compressed ail', 
stored at 2,400 pounds pressure, is carried in a set of 
cylindrical steel reservoirs, which are placed heneath 

.it is immediately 
converted into vapor. The combined steam and com­
pressed air then enter the high pressure cylinder, The 
high pressure exhaust is heated by passing it through 
the hot water coil, and before the reheated air enters 
the low pressure cylinders, another spray of hot 
water is injected into it. The temperature of the air as 
it issues from the low pressure exhaust is sufficient to 
prevent any trouble from freezing and choking up the 
exhaust passages. 

The power is controlled by a single lever at either 
end of the cal'. When it is thrown over in one direc­
tion, the car is propelled at a speed corresponding to 
the distance through which the lever is moved. Whet 
the lever is reversed, the car is stopped, and a furth(': 
movement in the reverse direction will reverse the 
motors. With regard to efficiency, it may be said that, 
in the diagrams showing the work of compression and 
expansion, the area of the compression cards is 2 '015 
square inches, and the area of the cards of both high 
and low pressure cylinders is 1'227 square inches: from 
which it is seen the compound compressed air motor 
shows an efficiency of 60'9. It has been found that, 
owin� to certain losses not shown in the diagl'ams, as a 

matter of fact, about 35 per cent of the indicated power 
of the compressors is delivered on the axle of the car 
in driving the motor. Fifty per cent of this economy 
is estimated to be due to the reheater and careful tests 
have shown that the cost of reheating is about one­
fifth the cost of compressing the air. It requires th irty 
to forty pounds of free air to drive a nine-ton twenty­
four foot car, and the cost of compressing and reheating 
the air and of the maintenance of the motor works out 
as 2'9 cents per car mile. 

AUTOMOBILE CARRIAGE DRIVE. BY COMPRESSED AIR MOTOR. 

In view of the large amount of publicity which has 
been given during the last few weeks to the financial 
affairs of the motor company and what is known as 
the auto-truck company, the pu blic would naturally be 
led to suppose that the auto-truck was in successful 
service on the streets of our large cities. This is not the 
case. The only actual compressed air auto-truck in ex­
istence as far as we have been able to learn is the crude 
yard truck shown in the accompan ying engravin�. 

high-pressure engine. It is carried in steel reservoirs, 
located under the seats of the car, and on its way from 
the reservoir to the motor the air is heated by passing 
it through a tank of hot water, stored under a pres­
sure of several hundred pounds to the square inch. 

The Hoad ley-Knight m otor differs from the Hardie 
type chiefly in the methods of heating the air and in the 
fact that the motor is on the compound system.  The su­
perior results obtained with the Hoadley type have led to 
a combination of two companies into the new American 
Air Power Company, which controls all the patents of 
both systems, and is now act ively engaged in building 
and supplying the Hoadley-Knight motors for all 
classes of work. 

Our  il l ustrations show a plan view and a photo­
graphic reproduction of one of the motors which was 
successfully at work on the Lenox Avenue line. !t will 
be seen that the truck is of the type ordinarily used 
for electric cars, and it is one of the advantages of this 
compressed air Illotor that it does not involve any 
structural alterations to the truck to put it in place. 
The weight of the car when it is Fquipped is about the 
same as that of an electric car, the car body weighing 
6.500 pounds, the truck 4,500 pounds, the reservoirs 
3,600 pounds, the complete motor 3,000 pounds, and the 
other fitti ngs bringing the total weight of the car up 
to between 18,000 and 19, 000 pounds. 

It wil l  be seen from the plans that the power is ap­
plied to both axles, the high pressure cylinders driv­
ing one axle and the low pressure cylinders the other. 
The cylinders are, in each case, attached to the outside 
of a strong, cast-steel casi ng, which entirely incloses 
the moving parts of the motors. The lower part of the 
casings in each case serves to hold a bath of oil, which 
renders the engine self-lubricating' and, because of the 
close-fitting cover, entirely dust-proof. The high pres­
sure cylinders are 4 inches in diameter, the low pres- EXPERIMENTAL CO.PRESSED AIR AUTO·TRUCK FOR YARD. 
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The Hoadley-Knight motor, it is true, has been applied 
to an automobile carriage of the kind shown in our 
engraving, which has the appearance of being a COIll­
pact and serviceable vehicle ; but the auto-truck, so 
called, exists as yet only upon paper. Plans, however, 
have been prepared and the company has purchased 
the Rhode Island Locomotive Works for the purpose 
of manufacturing cars and 1lI0tors. 

.. . . . .. 
Report of the Smith sonian Institution. 

The report of Prof. S. P. Langley, Secretary of the 
Smithsonian Institution, for the year ending June 30, 
1898, has- just appeared. Following the precedent of 
several years, he has in the body of the report given a 
general account of the affairs of the Institution and its 
bureaus, and, as usual, the report teems with interesting 
particulars of the splendid work which is to be accom­
plished by this branch of the government service. The 
receipts for the year were $67, 178. 22, of which $56,400 
was derived from the interest of the permanent fund 
in the Treasury and $10, 778. 22 was received from mis­
cellaneous sources. The total permanent fund now 
amounts to $912, 000 and is deposited in the Treasury of 
the United States. During the year 1897-98, Congress 
charged the Inst itution with the disbursement of ap­
propriat.ions for exchanges, ethnology, the preserva­
tion of the National Museum, the preservation and 
care of the col lections, maintenance of the buildings of 
the National Zoological Park, the Astro-Physical Ob­
servatory, etc. , in all $363,097. 

The promotion of original research has always been 
one of the proper functions of the Institution. I nvesti­
gations in the anthropological, biological, and geologi­
cal divisions of science have been extensively carried 
on through the departments of the National Museum 
and through the Bureau of American Ethnology, these 
l ines of research being well represented by its bureaus. 
It has remained for the Institution proper to Lievote its 
energies more specially to some of the physical sciences, 
The secretary himself has carried on re-
searches in the solar spectrum which are 

J titutifit �mttitau. 
tution is enormous, and the quality of it is so high 
that there is no branch of the government service 
which is so widely and warmly recognized abroad as 
the Smithsonian. 

• • • • • 
Patented Works at the Paris Exposition. 

Fears have been entertained by some American 
manufacturers, who intend to have exhibits at the 
Paris Exposition, that their inventions, registered de­
signs, trade marks, etc. , will not be protected by the 
French government. It is satisfactory to note that 
Mr. A. S. Capehart, Director of the Liberal Arts and 
Chemical Industries for the United States Commission 
to the Expo.ition, who recently returned from Paris, 
states that . he was assured that the inventions, trade 
marks, etc. , of the American exhibitors would be amply 
protected. Mr. Capehart has obtained considerable 
information in regard to the subject from the French 
authorities, which he will  publish in a pamphlet which 
will - be issued by the commission for distribution 
among manufacturers. He states that the French law 
of 1868 is explicit, and that this law is incorporated in 
the organic act of the republic providing for the expo­
sition. The law is in relation to all exhibitors, and 
guarantees ample protection to those who have not 
previously exhibited their manufactured articles in the 
republic of France for a period of three calendar 
months next following the close of the exposition, pro­
vided such exhibitor, within thirty days after the 
opening of such exposition, make or shall have made 
application for a patent. Mr. Capehart also quoted 
from t he general rules and regulations of the exposi­
tion. In the chapter concerning the protection of the 
exhibits are the following provisions : 

Section 70. No works of al·t, no products exhibited 
in the buildings, parks, or gardens, may be sketched, 
copied, or reproduced, in any way Whatsoever, with­
out an authorization from the exhibitor countersigned 
by the department of the director-general. The com-

This is then filed off. After every trace of brown has 
been removed, the piece is immersed in a second solu­
tion, taken out, dried, and filed as before. 'fhese alter­
nating soakings and filings are repeated five or six 
times, until there is not a trace of rust left. The last 
filing and polishing leave it in the proper condition, 
and it  is then ready for sale, unless it is to be mounted 
with gold or precious stones. It is very difficult to put 
on hinges, etc. , as it is very hard to solder it properly. 
As only the most expert workmen can be employed, 
this accounts for the present very high price of the 
gun metal articles. It is an unfortunate quality of 
this beautiful substance t.hat when exposed to much 
dampness it will  rust after a time, despite the care 
with which it is made. 

• I e  • •  
Viticulture I n  R ussia. 

A l though the results of la�t year's grape harvest. es­
pecially in the Crimea, were disappointing-a fact due 
to unfavorable weather and to the ravages of the 
phylloxera-viticulture in Russia has within the last 
fifteen years made enormous strides, says The English 
Mechanie_ At one time confined to the southeast of the 
Crimea, it now extends i n  a northerly and northeast­
erly direction into the provinces of Kherson, Podolia; 
and Bessarabia, some of the plantations, notably that 
of Prince Troubetzkoi, covering an area of 500 acres_ 

In the government of Bessarabia, in particular, the 
progress made, according to the acting British consul­
general at Odessa, has been very marked, both in t.he 
extent of land under cultivation and in the quality of 
wines produced. 'fhe former fact is brought out by a 
comparison of the area under cultivation i n  1893, which 
amounted to 108, 000 acres, and that i n  1897, which was 
175,000 acres. The latter fact is evident when we con­
sider that a province which at one time produced only 
wine rated as very inferior has now gai ned a reputa­
tion for the quality of it!'! superior wines, which are 
quite equal to good q uality French wines, over which 

they have a considerable advantage in 
point of price. 

believed to be important, and the results 
of which will shortly be published. The 
secretary has not wholly discontinued 
the studies he has made in regard to 
aerodromic experiments, and these have 
attracted the attention of other depart­
ments so far that during the war with 
Spain a commission was directed by the 
Secretaries of War and the Navy to in­
quire into them with a view of their possi­
ble utility in war. The secretary's time 
is now so largely gi ven up to administra­
tive work that what he has been able to 
do in these directions has been largely 
done in hours which might be considered 
his own. Grants were made from the 

The causes militating against the wine 
harvest in the Crimea have also been 
present in Bessarabia, so that the finer 
quality wines are this year more l im ited 
in quantity and higher in price than in a 
good season. The quality of the Bessa­
rabian wines, both red and white-the 
red bearing a close resemblance to Bur­
gundy, the white partaking of the nature 
of hock-should render them acceptable 

C�:==��g������::::======�:��§�:�����=:J� 

in England and other countries, and it is 
confidently believed that in  course of 

:» time Russian wine will compete with 'j 

PLAN SHOWING ARRANGEMENT OF MOTORS, GEARING, AND CASING. 
effect on the markets of Europe; in fact, 
it llIay be worthy of note that it figured 
in 1897 among the exports from South 

Rnssia, when the first shipment of the kind was made Hodgkins Fund for /!arrying on work at the Blue Hill 
Meteorological O bservatory and to a number of pro­
fessors at horne and abroad for carrying on investiga­
tions upon the air and other gases. 

In the plan of organization of the Institution, ex­
ploration occu pies an important part, and during the 
year i nvestigations among American Indians have 
been conducted by the Bureau of Ethnology, and sev· 
eral collaborators of the Institution have made natural 
history explorations. As usual, the Institution has 
published a number of interestmg books and pam­
ph lets, among which may be specially noted Dr. H. C. 
Bolton's " Catalogue of Scientific and Technical Peri­
odicals," a monumental work, second onlv to his 
" Bibliography of Chemistry. " The library

-
quarters 

at the National Museum have been increased, and 
during the year nearly 5,000 volumes were added. The 
Smithsonian deposit at the Library of Congress is 
known to number something l ike 350, 000 titles, and 
the work of classification and cataloguing is being act­
ively carried on. 

At the International Congress of Orientalists, which 
was held in Paris, September, 1897, and at the' Inter­
national Geological Congress, held at St. Peters­
burg, September, 1897, the Smithsouian Institution 
was represented by delegates. The Institution par­
ticipated in the 'l'ennessee Exposition ·by a proper ex­
hibit. The National Museum has, during the year, 
received 4, 141 lots of specimens, which include more 
than 450,000 objects. This is worthy of special notice, 
as this increase is the largest during the last fifteen 
years, and it manifests a desire on the part of the 
public to aid in building up the collections. The 
number of specimens now recorded in all departments 
of the M useum is considerably more than 4,000,000. 
Nine thousand four h undred and fourteen institu­
tions in other countries are in communication with 
institutions in the United States through the Smith­
sonian Institution, and the Report is accompanied by 
a map showing the distribution of correspondence of 
the Smithsonian international exchange services. The 
weight of matter sent out during the year exceeded 
150 tons and was distributed among 93 countries. 
Work has also proceeded on the National Zoological 
Park and at the Astro-Physical Laboratory_ The 
amount of work carried on by the Smithsonian. Insti-

missioner-general may give permits for the reproduc­
tion of ensemble views. 

Section 71. Exhibitors shall have all the rights and 
ilUmunities granted by the law of May 23, 1868, as to 
the guarantee of inventions lia!:>le to be patented, and 
also of manufacturing designs, within the delays and 
subject to the conditions of the  said law. 

• • • • • 
G u n  netal for .Jewelry. 

Gun metal is at the present time very popular for 
match boxes, cigarette cases, watch cases, lorgnettes, 
etc. , for which silver has been the prime favorite for 
several years. The New York Tribune recently had 
an inieresting. article on the subject. 

Gun metal is made up not only in plain, undecorated 
form, but also in combination with gold, and is used 
in the handsomest pieces as a background for jewels. 
A quantity of gun-metal jewelry was imported from 
Europe a few months ago. A few manufacturers at 
once began experiments with a view to duplicating the 
same, but they soon found themselves not successful in 
obtaining the dull, soft luster which distinguishes the 
blackish surface of the metal. Lacquering, oxidizing, 
and varnish failed to give the desired finish, and the 
coatings wore off very rapidly, and for a while it 
seemed as though the foreigners would enjoy their 
monopoly ; but at last an Italian who had been en­
gaged many years in making fine jewelry in gold and 
silver, after a long series of experiments discovered the 
process, and, strange to say, he is almost the only man 
who can now produce a satisfactory article of this 
kind in this country. Naturally, he will not disclose 
the valuable secret, but .he  gave the writer of the arti­
cle referred to a general idea of the method of treating 
the metal. He first procures the high-grade steel used 
by the government in  the manufacture of artillery, so 
that it IS really " gun metal," and proceeds to fashion 
it into the various forms desired. The metal is then, 
of course, of the ordinary light gray color which char­
acterizes steel, and to produce the dull black luster a 
long process of finishing must be undertaken. The 
workers refer to the first step in the process as . .  taking 
all the rust off the metal." This is done by boiling it 
in hot acids. After being soaked for some time in one 
solution, the article is taken out and dried, when the 
rust appears upon it as a dull, reddish-brown coating. 

to the British Isles. The development of viticulture 
has led to the establishment in Odessa of two cham­
pagne factories. One of these has not yet com­
menced operations, but the other has been working 
under most favorablA cil'cumstances for some time, 
competing most successfully �ith French champagne. 

• • •  • 

The Laonchlng of the Cruiser " A l bany." 

The United States cruiser .. Albany," which was pur­
chased from Brazil about the middle of last, March, was 
launched at Newcastle, England, on Jan uary 14. The 
vessel is  the sister ship of the " New Orleans, " wh ich 
we have illustrated in the SCIE NTIFIC AMERICAN for 
April 9, 1898. Her length is 330 feet ; the moulded 
breadth is 43 feet 9 inches ; the maximum draught is 
16 feet 10 inches ; her displacement is 3, 600 tons ; the 
horse power is 7, 500 ; and the coal capacity is 850 tons, 
giving a steaming radius of 8, 000 miles. The armament 
consists of six 6-inch rapid-fire guns, four 4 '7-inch 
rapid-fire guns in the main battery. The secondary 
battery is composed of ten 6-pounders, four i-pounders 
and four Maxim rapid,fire guns. The cruiser is a lso 
fitted with three torpedo tubes. Fortunately the yes­
sel was purchased at a time when the construction 
could be altered somewhat to adapt the vessel to our 
needs. . The improvements are largely in the matter of 
ammunition hoists and in providing more comfortable 
quarters for the officers and crew, as a vessel which is in­
tended for the tropics is very uncomfortable in our north ­
ern climate, as has been found in the case of the .. New 
Orleans," which was built for use i n  southern waters. 

... . e i . 
SZCZEPANIK, the Polish schoolmaster, who is the 

alleged inventor of the alleged instrument for enabling 
one to see an object at a distance clothed in the colors 
of nature, announces that by means of an electrical de­
vice which he has invented, he can, by it, with th A 
aid of a beam of l ight, explode bombshells. Our con­
temporary The Electrical Engineer, from which we 
glean this interesting intelligence, calls this " another 
fern from Szczepanik's garden." The instrument which 
is supposed to annihilate distance and enable us 
to see our friends in foreign lanWl is known as the 
.. fernsehr." 
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®orreeponi'lence . 

Metallic Copper In Tree •• 

To the Editor of the SCIENTIFIC AMERICAN : 
In a recent number of the SCIENTIFIC AMERICAN, 

reference was made to the occurrence of muriate of 
copper in the roots of pine trees. A peculiar case of 
the occurrence of copper in  the plant world fel l  under 
Illy observation recently. An oak tree died in one of 
the parks of the city of Minneapolis, and while cutting 
up and removing the trunk. a peculiar copper-colored 
powder was noticed as coming from the wood. So re­
mal'kably bright and beautifu l and so abundant was 
this powder, that it im mediately attracted attention. 
Analyses indicated almost pure copper. Under the 
microscope, the powder appeal'ed as flakes, the larger 
ones part ly rol led up so as to fit in the pores of the 
wood. Some of these larger flakes, when unrol led, 
measured one and a half millimeters in diameter. 

Analyses of the wood showed certain parts of the 
tree to contain comparatively large quantities of the 
metal , while ot.her parts contained only a trace. The 
outer rings contained nearly all of the metal, the heart 
and the inner annual rings containing only a trace. 
The inaximum amount of copper seemed to be in the 
fourth and fifth annual rings from the ' bark. This 
part of the tree contained 4 milligrammes of copper per 
100 grammes of wood. The origin of the metal has nQt 
yet been determined. 

GEORGE BELL FRANKFORTER. 
University of Minnesota, January 16, 1899. 

• • • •  
Experiment. In A erial Navigation. 

To the Editor of the SCIE NTIFIC AMERICAN : 
The announcement that the government of the 

United States has appropriated $25,000 for experiments 
in aerial navigation by the Board of Ordnance, under 
direction of General Greely, Chief Signal Officer, cannot 
but stimulate inventors. This is the first time in our 
history that any money has been directly appropriated 
for such purpose. 

Two months before the opening of our war with 
Spain, in communications to the Secretary of War and 
to the Chief Signal Officer, I urgently recommended the 
construction of several war balloons for captive obser­
vations, and the creation of at least one aerial warship 
for observation and assault, to combine all the then 
existing features of known value practicall y  attain­
able. 

The answer was that whereas the great advantages 
of a practical airship were realized, yet the depart­
ment h ad then no funds for either construction of or 
experiments with an airship, and that in the matter of 
balloons, should the necessity arise, I would be further 
communicated with. The war followed, and found us 
utterly unprepared in the matter of aerial warfare and 
almost the same as to captive balloons for observation. 
As a result, I was called upon to speedily build twenty­
one captive war balloons, ranging from the largest size 
suitable for such work to those exclusively used for 
signaling. Our war was too brief to bring these into 
action otherwise than as practicing apparatus for the 
balloon corps, u nder instruction of one of my selected 
aeronauts, at Tampa, Fla. 

With an efficient apparatus, already in order, it was 
among the easy possibilities to discover Cervera's flee.t 
lying snug in Santia,go Harbor, instead of our worry­
ing weeks about a spook fleet threatening our coast, 
and wasting time a.nd money in non-discovery, to say 
nothing of our chance of early observation, and inter­
ception and capt ure without .destroying it, as it escap­
ed from Santiago Harbor. 

Our limited aeronautical equipment permitted only 
a preliminary observation of the defenses of Santiago 
by our balloon signal corps j ust before the assau lt. 
Was the subsequent advance of our captive bal100n 80 
yards in front of our col umns a shrewd ,. Yankee trick " 
to draw the Spanish fire. and thereby distract the aun 
of th!;lir Mausers and artillery from our assaulting 
t�<?ops, by offering instead this al luring sky target fot· 
their practice at short range ? T his balloon banner 
was thus as much in evidence and bore its bullet marks 
as bravely in the front of battle as an y other standard, 
though it final l y  fel l, wounded but not destroyed. 

As a mattel' of fact, under fair conditions, it is very 
difficult to hit a distant captive balloon, and scarcely 
possible to hit any bal loon sai l ing ' free and high in air, 
and any wounds, however inflicted, can be repaired by 
a com petent operative. 

Our past experience illustrates anew the old saying, 
" In time of peace prepare for war. " With funds now 
available, there is  II. great natural cu riosity to know 
what may be dOlle with them. Two systems present 
themslO'lves for attaining aerial navigation. One, me­
chanical flight, by wings or aeroplanes and screw pro­
pellers. The other, a gas-buoyed vessel propelled by 
any means. Mech anical fligh t has troubled men's 
m inds for centuries before the balloon appeared. The 
balloon is  the only means by which man has yet risen 
fl'ee from the ground. 

Of late costly experiments have been made with pro­
pelled aeroplanes, without achieving practical success in 

carrying man aloft. Maxim, who has spent more money cut or pierce. i f  well supported. Now it would seem. 
on the aeroplane than any other man. over $100,000. certainly, that if a needle could not be improved by 
it is reported, recently declared in his lecture in New breaking off its point, or a razor by dulling its edge, or 
York, reported in the SCIENTIFIC AMERICAN. Decem- a cold chisel by cutting its tooth off square across, then 
ber 24. as a result of his experi ments, that . .  the aero- a bullet would not have increased penetrating power 
plane system would not be found succeasful, but that a by treating it likewise. 
totally different plan would be necessary," the condi· Whatever the practical reasons may be for these ob· 
tions attending a toy experiment not being akin to tuse forms of projectiles in use, it became quickly evi­
larger operations. Furthermore, he declares that in dent that for aerial navigation a tub or a globe or cone 
his opinil)n the sum of " $25,000 will be found com plete- was unsuitable. and that it was of the utmost import­
ly inadequate " to properly attempt the subject, and ance to create a new form of air-piercing projectile 
that $100, 000 or more will be necessary. whose bulk or uncouth form would not be a serious 

My own experiments, which include both of the sys- feature when speed or economy in  driving power was 
tems, corroborate those of Maxim, though not approach- desired . The problem finally narrowed itself to one of 
ing them in the matter of large expenditures upon the extreme sim plicity�the evol ution of an entirely new air 

aeroplane alone. Indeed. I do not think that large ex- vessel or projectile which evaded al l aerial resistance in 

penditure is necessary in any experimental system for theory, by having the abil ity to con vert the resistance 
aerial navigation, as most of the tests are simple and or air pressure in front to an equally propelling influ­
may be cheaply made, and quite as successfully in a ence applied to the rear to urge it  forward in equal 
small way as if larger. I n  this field I believe it to be a degree. ::;:'his I practically attained in a symmetrical 
fact that what will  not succeed in a small way will not vessel containing and braced by h ydrogen for preser­
in a large way, so far as relates to mechanical flight  or vat ion of form and buoyancy, with space for other reo 
aeroplane buoyancy. The chief difficulty in aeroplane q uisites. as motive power and supplies. This body re­
flight is the fact that buoyancy is entirely dependent solves itsel f into a mathematical formula, governed en­
upon aerial resistance. and tliis resistance devours tirely by the two elements of its length and breadth, or 
force. . speed versus carrying power. great relative bulk being 

To illustrate : From common obsen'ation it would impracticable with high speed as a purely physical and 
seem that if a thin lath (1 inch by 4 feet; were to be mathematical fact. 
buoyed up by its swift passage through air, it should The success of aerial navigation at this moment seel..Lls 
naturally be projected length wise, like an arrow. The to be dependent upon a practical light motive power. 
facts are direct.ly otherWise. The lath projected length- of great force, and not upon any mystery of bird's 
wise would chiefly meet resistance and be buoyed flight, 01' sustaining power of aeroplanes or special 
up by the air fil'st touching its front under edge or forms of screw or other propulsion. No complex sys­
surface, one inch wide, the remaining ' portion, trail ing I tem of surface buoyancy known at present has eq ualed 
rearward, being comparatively of little use, because the work or prolonged stay in the air of the ordinary 
not meeting much resistance. On the other hand, if the hydrogen balloon, '  while with equal motive power the 
whole long edge of the lath be projt'cted broadside, with gas vessel of superior form will give more prolonged 
this front edge slightly elevated, it would be buoyed up results. cover greater d istance. carry greater weights. 
along the whole 48 inches. Its resistance would, how- and entai l more safety for the passenger than can the 
ever, be m uch greatel' than one i nch , say 48 t imes as best aeroplane, using eq ual power and carrying a pass­
much, roughly speaki ng, but the entire weight of the ' enger. With the 300 horse power steam motor of Maxim 

apparatus relative to 'effective buoyant surface would many of the gas vessel systems invented in this coun­
be less than with the first experiment. try could have made a better showing than has any 

The construction of a bird's wing is based on this mechanical flight or" propelled aeroplane system thus 
law, and it is composed of single narrow feathers, far shown, the one fatal defect of all such systems be­
which are in turn composed of minute slats, l ike com- ing the inability to safely  stop or hover i n  the air. It 
mon blinds, overlapping and separable, and capable of constantly risks destruction through irrp.gularities or 

presenting many times the effective aerial resistance of perturbations in air currents, or turmoils in the air, 
a single united surface. while the gas vessel itself is becalmed d u ring any storm 

This mode of wing or aeroplane construction has when it ceases to urge itsel f  forward or struggle against 
l imitations, however, and its economically effective it. Its endurance becomes 'a matter of gas-hold\ng 
range does not appear to exceed 2 inches in width for power. Absol ute imperviousness is i nsured, not by 
any bird's feathers, while the wing of the largest bi rd any special varnish, but simply by superimposed. 
seldom exceeds a few inches in width and is never a multiple tissues of suitable varnish applied by ma­
few feet wide from front to rear . when extended in chinery, by which all underlying microscopic pores are 
flight. The only resource, then, is in the multi plication plugged up and overlaid by many succeeding films too 
of w ings or feathers or lath surface drifting edgewise, thin to reveal their total bulk to a micrometer caliper. 
upborne by aerial resistance. The effective aeroplane yet denser than h ydrogen and holding it prisoner. 
must of necessity become a vast, subdivided, and com- H ydrogen balloons built by me withi n  the past year 
plex system, possessing great surface in order to buoy had from eight to twelve such coats, with little increas­
up great weights, and this requires powerful propelling ed , weight after the first two coats, because applied 
force sustaining it  in swift flight, as it cannot pause a smoothly and homogeneousl y, with every particle of 
single instant without fall ing. Besides its effective surplus varnish removed to i nsure only the thinnest 
buoyant surface, its power mechanism and propellers films, which are generally  as effective as if thicker. 
possess bulk, and consequently resisting surface not Long voyages with gas vessels henceforth may depend 
available for buoyancy. These observed facts have entirely upon , expert manipulation of suppl ies carried. 
been the result of considerable practical experimenting as with suitable treatment little gas or ballast need be 
which cost me more time than money. I regard them expelled. CARL E. MYERS. 

as inevitable and opposing conditions. Frankfort, N. Y. 
Surface being the chief resisting factor, I next sought ======================= 

how to evade resistance. Gi-ven a necessary body, hul l  
or case for containing passengers, goods, and appliances 
for buoyancy or propulsion, what form should this 
body have ? This inquiry seems to have escaped the 
research of most flying machine fanatics. 

I began by building various forms of bodies and 
dragging them through still water or immersing them 
in water currents while held by simple spring scales to 
note the comparative pull or resistance. I next bui lt 
buoyant gas models l ike those forms found most valu­
able, and towed or floated them in air currents, attach­
ed to spring scales for noting comparative pull .  All 
these were quite early experiments, and showed me 
that the two elements, air and water, were vastly dif­
ferent mediuins in their influence on hulls of vessels 
completely immersed in them. 

These experiments were followed by a series for test­
ing swifter flights of bodies, incl uding all forms of pro� 
jectiles, of equal weight and sectional area, impelled b y  
ramrods fired from a spring gun o f  k n o w n  force, for 
accurate comparison. Incidentally these bodies were 
fired into air, water, snow, sand, wood, ice, and metal 
plates. They revealed one fact which is a scathing 
criticism upon our imbecile system of modern bul lets 
and cannon balls. It was known at this time that if a 
slug or cylinder required or consumed a certain force 
in o\'ercoming air resistance, say for comparison 6 
pounds, then a globe or hemisphere m ight only con­
sume one-half this force, or 3 pounds. while  a cone of  
same sectional area might only. need one-third of  this 
force, or 2 pounds. Here investigation seemed to ha.ve 
stopped, though it is evident that the sharper a cutting 
tool or projectile became, the more effectively it could 

A Refrlgerntl ng Plant for ManlJa. 

The Chief Quartermaster of the Department of the 
Great Lakes, U. S. A. , has im'ited proposals for the 
erection of  a larg-e refrigerating plant at  Mani la. for 
the use of the commissary department of the United 
States army in the Philippines. The plant as designed 
wi l l  be one of the largest of the kind ever built, and 
will include a number of ice-making machines and 
equipment for a large cold-storage plant. The esti­
mated cost of the apparatus wil l  be $100, 000. The 
cold-storage rooms wi l l  have a capacity of 1 , 200 tons of 
beef and 150

' 
tons of niutton, 100 tons  of vegetables. 50 

tons of buttel". and 50 tons of canned goods. Special 
moms are to be built for every class of supplies', so 
that they wi l l  be kept i n  good condition for months in 
the tropical cl i mate. U n der this arrangeinent soldiers 
at all times wi l l  be furnished with fresh meat and 
other foods. The pla.nt must be ready for use within 
s ix  months after the contract is  awarded. Bids wi l l  be 
opene� on February 1 .  

. . .  , .  
Death o f  the B li n der of the Tran.ca.plan Railway. 

Gen. Michael Annenkoff, the dIstinguished Russian 
engi neer, who constructed the Tran.scaspian Rai l way, 
is dead. He was bol'll in 1838 and had a mi l itary 
ca reer'. He was later assigned to the work of con­
stl'Ucti ng strategetic rai l ways, and he soon distin­
guished h imself in  this  direction. He com pleted the 
great Transcal:lpian l i ne. He was noted for the inge­
nnity and the process of construction w hich he em­
ployed and the rapidity with which they were car­
ried on. 
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INVESTIGATIONS AT THE KEELY LABORATORY. 
In our last issue we noted the fact that the Keely 

laboratory, at 1420 North Twentieth Street, . Philadel­
phia, Plio. , had been examined by experts, and that the 
discoveries seemed to confirm the views held by the 
SCIENTIFIC AMERICAN in 1884, that the phenomena 
were produced through the medium of compressed air. 
A representative of the SCIENTIFIC AMERICAN was at 
once sent to Philadelphia, and through the courtesy of 
Mr. Clarence B. Moore, who has the lease of the premises, 
unique photographs and diagrams were obtained. 

The laboratory is an inconspicuous brick building 
two stories in height. After Mr. Keely's death the 
laboratory was given up, and all the apparatus, wires, 
tubing, etc. , in fact, everything which could be used as a. 
clew to the discovery of the princi ples underlying the 
al1eged motor, but it is shown by the result that Keely 
had not taken anyone into his confidence, and accounts 
for even his supporters being i gnorant of the existence 
of the remarkable things which we are to describe. 

The investigations were carried out under the ::.�spices 
of the Philadelph ia Press. 

Every bit of flooring was ripped up and every nook and 
cranny explored in the floors, wal1s, and ceili ngs, and it 
was found that the building was honeycombed with 
traps, holes for piping, etc. , for carrying on the bogus 
experiments. Everything was conducted 
with such secrecy and ceremony, and the 
laboratory lent itself so admirably to the 

J , i�ntifit �mtri,an. 
Back of this was a room to which no one was ever ad­
mitted, and here a remarkable discovery was made. A 
steel sphere forty inches in diameter, weighing 6,625 
pounds, was found embedded in a pit underneath a 
trap. The sphere had two projections or trunnions : 
both had a hole through them ;  one of these holes had 
been filled up and then faced off, and the other, near 
the iron pipe shown in our smal1 i l lustration, was open 
and was of the proper size for charging the reservoir. 
Midway between the two trunnions a small hole drilled 

Tapped ElDd of Sphere. 
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specially made for the purpose. It was tested up to 
28,000 pounds, or on ly  one ton less than the powder 
chamber pressure required in tests of United States 
ordnance. Steel tubes were also tested with this 
powerful hydraulic pump. The tubes were 9 inches 
in diameter and the bore was only 3 inches. These 
were split with enormous pressure and the stockhold­
ers and the general public believed tllat the tubes 
were burst by the .• etheric vapor. " Mr. Rickert states 
that they ran tubes to the lever machine which indi­
cated pressure, and one of the tubes recently discovered 
Mr. Rickert believes to be a tube running to that ma­
chine. He also states that Keely never al10wed the 
men to entirely complete any connection to the ma­
chinery ; he assumed that part of the bu�iness himself. 
A very heavy iron pipe with high pressure joints, 13� 
feet long, ran diagonally u nder the floor to a point in a 
trap in the front room. This was undoubtedly used in 
distributing the compressed air. The room where the 
sphere was discovered had a wooden ceiling nailed on 
to the joists, while in the front room the joists were ex­
posed. This ceiling gave 16 inches of space, which, of 
course, gave an excel lent opportunity for running tubes 
or concealing apparatus. The private room in the 
rear was ueed by Mr. Keely when resting from his 
arduous labors and was handsomely fitted up. 

Esterlor of Keely Laboratory. 'Ple of Second Floor of Laboratory. '"I'roDt ElzhibitioD Room, ShowiD! Trap, Pipe Bole8. ed OperatiD! WiDdow. 

Three·ton Sphere Disoovered UDder the BuildiDg. 

purposes of deception, that it is little wonder that this 
nineteenth century thaumaturgist should have been 
successful, for the border line between science and 
Q uackery is always attractive. 

The ground floor has no cellar under it and at places 
the joists were sawn away and the fiooring had been 
removed and replaced in sections, forming what is 
known in stage parlance as " traps." Most of the 
spaces between the sawed joists were fllled with ashes. 
and here valuable finds of tubing and connections were 
made. The center room contains four traps and a pit. 

INVESTIGATIONS AT THE KEELY LABORATORY. 

into the side of the sphere was found to be the proper 
size for connecting with one of the small brass tubes 
connecting with the second story. These tubes, while of 
small diameter and having a small bore. have very thick 
walls, showing that they could resist enormous pres­
sure. Of course, the sphere possessed great strength 
and must have been an ideal storage reservoir for air 
or gas at a great pressure. William Rickert, who was 
formerly employed in Keely's laboratory, has corne for­
ward with valuable evidence. He says he helped to 
test the s1lee1 sphere with So hydraulic pump which was 

Threshold of Rear Ezhibition Room, Showing 
Oonoealed Tube, A. 

The second floor was divided into an office and . two 
exhibition rooms, where progress was reported at in­
tervals. Sometimes the fron t exhibition room was 
used, but generally the rear exhibition room was util­
ized. A small window connected the exhibition rooms 
and also the office. Keely would station himself be­
hind the small window, C, connecting the exhibition 
rooms, and after asking the favored few who were al­
lowed to see the manifestations wh at pressure they de­
sired or what speed they wished. depending upon the 
nature of the apparatus which he was then exhibiting, 
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he would then play a violin, a zither, or a harmonica to 
set in motion the harmon ic vibrations upon which he 
depended for obtaining his remarkable manifestations. 
The first exhibition room has many auger holes, which 
have been indicated by our artist. These holes were, 
of \lourse, hidden by the oilcloth which covered the 
floor, and one of the holes was covered with a piece of 
tin with a hole cut out of it the same size as the auger 
hole, as shown in the diagram at D. It is surmised 
that t.hese holes, and specially the last one to which we 
have referred, permitted the . .  etheric flow " of com­
pressed air from the receiver in the cellar to the ap­
parat us on exhibition to be controlled by a spring 
valve operated by the toot. ' Other holes seellled to 
have been located under the apparatus and doubtless 
aided in the experiments. 

'1'he upper floor of the main exhi bition room was 
torn away during the investigation, and showed that 
tu bing of the same kind as the a l leged .. wires " of 
Keely's lever machine passed under the joists, through 
the brick partition, under the threshold of the door 
at the point, A, connecting the two ex hibition rooms. 
This is in a way the most remarkable of the find, as it 
was so careful ly  hidden in the brickwork, which had 
been removed and reset. The tubing ran through 
the brick partition under the steps, where it appar­
ently descended into the room below, but this end was 
broken off. At the point, B, another piece of tubing 
was found running out into the front room from the 
rear room below. T l Jose who assisted at the investi· 
g-ation were Prof. A. W. Goodspeed , PI·Of. Carl Hering, 
0 1'. M. G. Mi l ler, Mr. Moore and Mr. Sei lers, and 
t h e  investigations were so thorough and the results 
obtained were so satisfactory that it is to be hoped 
that, once for all ,  the Keely' nJt>tor may be considered 
to be exposed, though we have no doubt tha.t, like the 
scotched snake, the tail may still continue to wiggle . 

• • • •  • 
TilE NEW PANAMA CANAL. 

There is a broad difference between the Panama 

Jtitutifit jlUtritlu. 
canal on the Nicaragua route, for the construction of 
two practically contiguous canals would mean the 
bankruptcy of both. 

HISTORIcAL. -In 1879 an ·international congre!!s met 
in Paris, and, after investigating various routes, reo  

73 
commended the building of a sea- level canal from 
Colon, on the Atlantic, to Panama, on the Pacific. 
Many of the best informed members of the congress, it 
should be said, considered that a sea· level scheme pre­
sented too many difficulties and advocated a canal 

d.-French l:lscavators at Work in the Emperador Out. 

with locks ; but the i nfluence of M. de Lesseps tJre­
vailed and th e sea· level route was adopted. The cal­
culated time for com pletion was set at twelve year!!, 
and the cost, i ncluding interest on cap ital , at $240, -
000,000. 

l\ow, when it is stated that the route of the proposed 
canal followed for over twenty-five miles a l'iver which 
in the rainy season is subjected to enorlllOU8 fresh ets, 
and that in passing through the Cordi l lera mountains 
an excavation 8 m iles in length and varying from 100 to 
325 feet in depth had to be made, it i s  evident that the 
first duty of De Lesseps was to sec \Il'e the res u l ts 01' 
careful gagings of the rainfal l , and to m ake ela borate 
borings along the route of the canal  to ascertain the 
nature of the material to be excavated . Ne ith er of 
these precautions was taken, or if  taken, were so in 
completely carried out as to leave the engineering 
features of the scheme very much in t he air. 

'7.-The Work at Outlet of Oulebra Out on Pacific Slope. 

'Work was bEgun in 1881. A large amoun t  of the 
capital of the company was swal lowed up in purchas· 
ing and placing along the line the n ecessary plant., in 
constructing shelter for 15, 000 laborers, and b u i l d i mr 

the necessary workshops and hospit.als. The fi r :- "  
opening up of  the  surface soi l induced a n  appal l i l l ;: 
amount of sickness, and the enormom floods of t l u e  
Chagres River proved altogether beyond t h e  control of 
the engineers . Moreover, the upper layers of mate­
rial in the great Culebra cut proved to be of It treacher· 

Canal as it actually is and the Panama Canal as it ex· 
ists in the public mind. It would be difficult to find 
another great undertaking about whose present status 
there is so much general ignorance or positive misin­
formation as there is concerning the artificial water­
way with which Ferdinand de Lesseps attempted to 
join the waters of the Atlantic and Pacific Oceans. It 

is a matter of history how the distinguished French­
man, emboldened by his success in cutting the Suez 
Canal, undertook to open a great sea· level cutting 
through the mountains of the Panama Isthmus and 
failed-the physical d ifficulties ot the project, assisted 
by gross corruption on the part of the promoters, 
serving to bankrupt the company when only a frag­
ment of the sea- level scheme had been completed. 
The odium of that i ll-considered and worse executed 
project sti ll at taches in the public mind to the Pana­
ma Canal as such. and it is only the smal l minority, 
who have followed the subsequent cou rse of events on 
the isthmus and are familiar with the heroic and suc­
cessful attempts that have been made to bring order 
out of chaos, who are alive to the fact that the new 
Panama Canal project is on a sound engineering and 
inancial footing and is within a calculable distance of 
.ompletion. 

The present article is written for the purpose of 
pu tting the public in possession of the facts regarding 
the present status and future prospects of this 
undertaking. In view of the fact that one canal at 
the isthmus will be amply sufficient to accommodate 
the traffic, the question of t.he completk'n or abandon­
ment of tl> e Panama scheme becomes of supreme im­
portance in considering the advisability of building a 

8.-Rock Out at La Oorolita, 28 Miles from the Atlantic. 
TilE NEW PANAMA CANAL.-PRESENT CONDITION OF TilE WORK. 
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ous character, and the side slopes ca ved into the exca­
vation tastel' than the material could be taken out. 
T he hopelessness of the task of b u i ld ing a sea-leve l 
canal was by th is time apparent, and the com pany de­
cided to adopt a ne w p lan i n volving the constructiot' 
of lock�. The decision came too late. The cred it of 
the company was not equal to the raising of further 
capital, and, in 1889. a receiver was appoi nted. At 
this  date a su m of $1 56, 400 000 had been expended 
upon the isthm us. of which about $88,600.000 had 
been put into excavation and embankment. The  
com mission which examined the compan y's affairs 
states : .. The enormous amount of material at hand 
read y to be uti lized . the great n u m  bel' of works estab­
l ished, lands received, labor actual l y expended, expel'i­
eBce gained, su pplies laid in, pre lim inaries mapped 
out, including the right of way. are worth to the new 
com pany at least $\)0, 000,000. " T h e  receiver obtained 
at this time a further extension of time from the Co-

,,-- -_-"1:- - - .  'l '"<t RZ· §F Io _Mo.I.:·.......I 
UIOU,.,,'l' CO\..OJI 'N .0t4,. 
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pany was largely  due. They also determined to begin  ence to the map (Fig. 9), it will be seen that the route 
work on a considerable scale with a view to determin- of the canal, immediately after passing through the 
ing exactl y w h at quality of ma.terial would be enCOlln- divide at Culebra, fol lows the course of the Obispo 
tered in completing the excavations and building the River, a tribl,ltary of the C hagres. At Obispo the 
various dams and locks. To this end a staff of one canal enters the val ley through which the latter river 
hundred and fifty engineers was placed in the field and 

. 
flows, and it  follows this valley from mile 29 to m ile 5. a 

a force of several thousand men was put upon the work d istance of 24 miles. Now during the rainy season the 
at the more important points, including the great Cu l- Chagres is liable to enormous floods, which were such 
ebra cut through the d ivide. as to render the canal construction on the original lines 

CU LEBRA CUT. -The experience of the De Lesseps a physical impossibility. 
engineers and the opinion of casual visitors to the The new company decided at the outset to abandon 
Culebra cut h ad agreed in indi cating that the caving De Lesseps' extravagant idea of a sea level canal and 
in of the loose material would prevent this great ditch substitute a system of locks. This decision opened li p 
from being successful l y  excavated. The new company the question of a sufficient supply of water to compen· 
accord ingly concentrated a large force at this point and sate for losses and supply the summit level. The floods 
at Emperador for the p urpose of ascertaining the nature of the Chagres evidently afforded an abulJdant supply, 
of the underlying material of the mountain. A tunnel and the problem then took the form of an in vestig-ation 
1 . 100 feet in length was driven along the axis of the of the amount of the Chagres Ri ver discharge and the 
canal and a dozen test pits 6 feet in diameter wel'e sun k  possibil ity of storing it in suitable reservoirs, wh ich 

9.-General Plan of the New Panama Oanal. 
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1 0. -Profile and Oross-Sections of the N ew Panama Oanal . 

ll .-Oross- Section Through Alhajuela Dam. Height, 
1 64 feet. Base, 166 feet. Length of Crest. 936'7 feet. 

lom bian �overnlllen t. carryin� the date to 1904 ; and a 
later concession of s ix  years extends the date of COlD· 
pletion to the year 1910. 

THE NEW PANAMA C A N AL. -In October, 1894, a new 
company was formed for the pu rpose of completi ng 
t he canal .  It was organized with a cash capital of 
$13,000,000, and, with a view to gi v ing it a com mand ing 
position in t h e  fin ancial world. the stock was pur

·
. 

chased by several of the leading financial i nstit utions 
in France, the whole $13.000, 000 being actually paid 
i l l .  The new company was officially recogll ized and its 
titles, etc. , duly confirmed by the Colombian govern­
ment. 

On com ing into possession, the new owners very pro­
perly determined that their first duty was to make 
that complete study of  the engineel'ing featurp.s of the 
scheme, eo the lack of which the failure of the old com-

• H ,;4 R A .,.  

12.-0ross-Section Through Bohio Dam. Height. 75% feet. Length of Orest, 1 , 286 feet. 

THE NEW PANAMA CANAL. 

at various points through the cut down to the proposed 
level of the bottom of the canal, and the shafts were 
connected by short tunnels. In short, the mass of ma­
terial to be excavated was so thoroughly honeycombed 
in the regions where the worst caving had occurred 
as to leave no doubt as to its actual composition. Al­

together, in the past four years there has been taken 
out of th e Cu lebra and Emperador cuts 3, 924,000 cubic 
yards of material, an d  t he cost of this survey by exca va,­
tion has been ovel' $4.000,000. It was costly, but abso­
l utely necessary to an exact estimate of the feasibility 
and expense of completing the canal. The evidence 
thus acqui red proves that the " Culebra sliding moun­
tain " does not exist. the excavation having passed 
through the u pper layer of loose material and reached 
an argi llaceous schist, below which. to the proposed 
bed of the canal, is solid rock. At Emperador the ma­
terial is less firm, b u t  perfectly capable of control when 
provided ·with proper drainage-a precaution whol ly 
neglected in the happy-go-lucky methods of the De 
Lesseps regime. 

THE CONTROL OF THE RIVER CHAGRES. -Another 
problem to be solved by the new company was that of 
the control of the turbulent Chagres River. By refer-

ahould at once serve to feed the summit level and to 
hold back the rush of the Chagres waters in  times of 
flood. With the question of the Cha�res control was 
associated that of the most desi rable elevation for the 
summit level and the number and location of the vari­
ous locks. 

This investigation was intrusted to 150 engineers. 
who, with their corps of assistants, have been ocell pieci 
for four years ill exhaustive surveys, the total cost of 
which has amounted to $1, 200,000. This included, i n  
addition t o  superintendence o f  the work a t  Culebra, 
extensive borings at the sites of the proposed dams 
and locks, sufficient to determ ine the exact nature of 
the whole site covered by their foundations ; gagi ngs 
of the river ; the complete cross-section ing of the basi ns 
of the proposed storage and control reservoirs, together 
with every kind of research that is necessary to the de­
termination of the feasibility and cost of an engineeri n g 
work of this magnitude. The investi gation has been 
carried out to the smallest details, the drawing of every 
culvert, bridge, etc. , being worked out with such elabo­
ration that, on receipt of orders to go ahead with the 
work, these plans could be sent to the shops and t i l e  
material ordered. W e  have had the pleasure o f  inspect 
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ing the engineering data, and we are free to admit that 
the plans, profiles, maps, shop drawings, records, etc. , 
are as complete as the most fastidious could ask for. 

The new company has evidently laid the lesson of 
the first fai l ure to heart ; but, in order to give further 
weight to the findings of the engineers, i t  asked for 
the appoint ment of a Technical Commission composed 
of eminent engineers of different nationalities, whose 
experience in similar work gave them special qualifica­
tions for passing upon the new surveys and plans. The 
International COUlmission included such men as Brig. ­
Gen. H. L. Abbot, Corps of Engineers, U. S. A. ; Mr. 
Fulscher, formerly Engineering Director of the Kiel 
Canal ; Mr. Koch, engineering member of the same 
canal ; Mr. W. Henry Hunter, Chief Engineer of the 
Manchester Canal Company ; Mr. A. Fteley, Chief En­
gineer Aqueduct Commissioners, Ne w York City ; Mr. 
C. Skalkowski, formerly Director of Mines, Russia ; 
and four of the former General Inspectors of Roads 
and Bridges, Frallce. 

This com mission, organized in 1896, through some of 
its members has made personal inspection of the canal 
on the Isthmus and in addition to having at its disposal 
the local records of rainfall and floods for the last 15 
years, for two years has made its own elaborate records 
of rainfall and of the flow and floods of the Chagres, 
and has held over 100 sessions. It presented a unani­
mous report on Decem ber 2. 1898, which, considering 
the standing and experience of the members, is per 
haps the most representative and authoritative docu· 
ment of the kind ever drawn up. 

The report fully indorses the plans and estimates of 
cost of the new canal. 

THE NEW PANAMA CANAL. -The International 
Commission find that the work on the canal is at pres­
ent two-fifths completed, that the cost to complete the 
work under the new plans wil l  be $87. 000, 000. If 20 
per cent be added for contingencies, the total cost b 
$102,400,000, and the time for completion, not al lowir.g 
for improvements in  methods of working and plant, is 
from eight to ten years. 

The canal is forty-six miles in length. The map 
(Fig. 9) shows its location, and the profile (Fig. 10) shows 
by a dotted line the amount of excavation that has 
been done and by a full line and shaded portions, the 
excavation remaining to be done. The engineers 
drew up three designs for a canal with locks. In the 
first the summit level was to be 96;l( feet; in the second, 
68 '08 feet;  and in the third, 32�4 feet above the sea 
level .  ' The technical commission recommends the 
second. which is the one shown in the map and profile. 

As the determination of the levels and number of 
locks is dependent upon the means taken to control 
and utilize the Chagres River, it will be well to ex­
plaID that this control is secured by con.structing 
two large dams, one at Alhajuela, in the upper 
Chagres, about nine and one-third miles above the 
canal (see map), and the other at Bohio, at the end of 
the sea level length of the canal on the Atlantic side, 
The Bohio dam will be thrown across the Chagres val- , 
ley at a point about half a mile to the left of the canal 
at Obispo. It will be of earth, upon a bed of compact 
clay. The general features are shown in the cross­
section, Fig. 12. The crest is 1 ,286 feet long, and the 
extreme height above the bed of the river is 75% feet, 
and above the foundation 93% feet. This dam will 
create a vast artificial lake, which will extend thirteen 
and It half miles to Obispo. Its lowest level will be 52 '5 
feet and its highest level, when the river is in flood, 65'5 
feet. The channel of the canal will lie in the bed of this 
lake, which will not only take care of a large part of 
the flood waters, but will greatl y  reduce the amount of 
excavation necessary for the canal. The other dam, at 
Alha,j uela. wi l l  be built  everywhere upon solid rock, 
and will consist of concrete masonry. Its crest, 1136 '75 
feet long, wi l l  be 134'5 feet above the river bed, and 164 
feet above the lowest foundation. 

This dalll wi l l  be connected with the summit level 
by a feeder with a capacity of 6, 605 gallons per second. 
The dam will also furnish energy for the electric l ight­
ing of the canal and the electric operation of the locks, 
etc. 

The storage capacity of the two artificial lakes thus 
formed will be 66 billion gallons, which provides a wide 
margin of safety, as shown by careful records, over any 
possible flood discharges of the river. The records of 
the flow of the upper Chagres have demonstrated that 
the surplus quantity of water impounded d uring the 
rainy season by the Alhaj uela dam will  be many times 
as great as wil l be necessary to supply the summit 
level during the dry season. 

Commencing at Colon on the Atlantic, the first sec­
tion of the canal. 15 miles in length, is tidal up to the 
two double locks at Bohio, by which vessels wil l  pass 
into the Chagl'es Ri ver lake. These locks are of llIa�onry 
and will be built upon rock foundations, as wi l l  a l l  
the  lock!! of  the canal. The deep cut  shown i n  Fig. 3 
is the site of the Bohio locks. The Obispo dam will be 
half a mile to the left of the locks in the bend of the 
Chagres River, which river is seen in the foreground of 
this same illustration. Th� working length of the 
locks will be 738 '22 feet, the width of on,e of the twin 
looks being 82:02 feet a.nd of tbe otber 59 '05 feet. Of 

this sea level stretch of the canal, the first 1 1 '8 mi les 
are navigable, the depth varying from 16 '4 feet to 29 '5 
feet, the finished depth. It has been excavated to the 
original wid t h  (see Fig. 5), and not much dredging will 
be necessary to complete it for the whole 15 miles to 
Bohio. After passing the locks the canal channel ex­
tends for about 13% m iles along the bed of the lake to 
O bispo, where two double locks (built l ike all the other 
locks of the company upon a rock foundation) will ad­
mit vessels to the summit level 5 miles in length, where 
the bottom of the canal is 68 '08 feet above mean sea 
level. On the Pacific slope admission is gained at 
Paraiso by one double 10(lk to a level 7,963 feet in 
length, and at Pedro· Miguel two double locks lead 
down to a level 7,930 feet long, from which at Miraflores 
one double lock will admit vessels to the tide level of 
the Pacific, This portion of the canal is 7% miles in 
length. The depth of water in the locks will be 29 '5 
feet and will not exceed 32'8 feet. 

H should he noted that the slopes of the canal, par­
ticularly in the C ulebra cut, are to be reveted with 
stone, and that the curvature of the canal is easy 
throughout, the smallest radius being 8,200 feet and the 
prevailing radius 9,843 feet. 

THE QUESTION OJo' HEAL'l'H , -The Technical Com­
mission examined careful ly into the question of mor­
tality and concluded that the climatic dangers have 
been exaggerated. It is true that, during the first years 
of operation, owing to carelessness as to sanitation, 
the elll ployment of races not used to hard labor in the 
tropics, and the fact that surface ground full of fever 
germs was heing opened, the loss of l i fe was serious. 
Of late years, however, owing to the employment 
of negroes froll1 the B I' ii ish An t i l les who are used 
to the climatic condit iolls, aud all a result of the fact 

GLASS SPONGE FROM SANTA CATALINA ISLAND, CAL. 

that the excavation is in the deeper rock formations, 
the amount of sickness is not abnormal. 

RELATIONS OF '£HE NEW TO THE OLD CANAL 
COMPANY,-In conclusion, answering the inevitable 
question as to the relation of the new company to the 
financial burdens of the old company, we can say briefly 
that the .old bondholders have no control over the 
new company, the receiver turning the property over 
to the latter upon the condition that the old bond­
holders were to have an interest in the profits (after 
the payment of operating expenses, depreciation, inter­
est on construction bonds and dividend on new capital) 
to the extent of 60 per cent. 

. . . t .  

GLASS SPONGES. 
BY PROF. CHARLES FREDERICK HOLDER. 

It is not generally known that the beautiful animals 
known as glass sponges are found within the borders 
of the United States, yet one species at least is common, 
though rarely taken, off the coast of the Southern Cali· 
fornian islands, especial l y  on the so-called grouper 
banks of Santa Catalina, where fishing is carried on 
in water five hundred or six hundred feet deep. 

It was here that the attractive specimen shown in 
the accompanying illustration was found, being brought 
up on a fish hook. The sponge was a species of Hol­
tenia, probably Holtenia Carpenteria. about twelve 
inches in height and nearly six in diameter ; the long 
glass-like roots had been torn off when it was brought 
up. In appearance the sponge was a veritable porcu­
pine ; long needle - l ike spicules standing out all over it, 
the longest three inchell in length. needles so sharp and 
brittle that it wa� Bifficult to hold or touch the sponge, 
and at a glance it resembled sOllie odd or fanciful cactus, 

The sponge was vase shaped, and would hold three 
pints of fluid, bulging out in tbe center, with lion 
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opening at the top sufficiently large to admit the 
closed band. The long spicules reaching out from it 
presented a splendid appearance when held up to the 
sun, and resembled glossy hairs, gleaming and scintil­
lating wherever the sun flashed along their surfaces. 
Many of the spicules were overgrown with an attrac­
tive coralline, so that they appeared branched like the  
limbs of  a tree. In these mimic  branches hung pen d ­
ent lllany miniature pink-hued star fishes and shri llJ P�, 
while fastened to them, coiled and interlaced, were the 
barrow-like egg cases of a skate. These are shown in 
the illustration. 

'J 'hat these sponges are fairly common in deep watl'l' 
offshore is evident hy the small specilllens often 
brought up and the piece� found on the outer islands, 
especially San Nicolas ; but never before has so large 
and perfect a specimen been seen, 

The glass sponges are so called because their skele­
ton, or the spicules, resemble glass, being formed of 
silica instead of lime, and closely resembling spun 
glass. 

The most beautiful of the group is the Venus flower 
basket, or Euplectella aspergillum, which represents a 
vase of spun glass of the most beautiful description. 
When the fi rst specimen was found it was sold at a 
fabulous price, and its true nature was not suspected. 
But finally a specilllen was taken by a naturalist, who 
made the interesting discovery that the delicate and 
fragile glass-like vase, that seemed to be the work of 
some cunning East Indian, was nothing more nor less 
than the skeleton of a spong'e whose spicules were si l i­
cious. In the water anti al ive the sponge is not an 
attractive object, being of a g-ray color and half buried 
in , the m ud, anchored by long glass-like streamers. 
But once dead and relieved of its covering, it becomes 
one of the most resplendent objects of the sea-a fairy 
vase, that might well have been modeled by the sen 
gods as a girt to Venus. 

'I' h is sponge has the spicules so arranged that they 
present the appearance of squares. It is closed at t h e  
top and sides, hollow i n  the interior, and i s  occasion­
ally the prison of slllall crustaceans, which enter the in­
terstices when very young and unable to escape become 
prisoners for life, and in the skeleton may be seen with 
their claws protruding through the opening, creating 
much wonder alllong the , uninitiated as to how they 
obtained ingress into the glassy prison. 

Another interesting glass sponge is Hyalonema. which 
resembles a glass rope. The sponge itself is a small 
cup, perched upon a long series of glass-like stems, 
which is bu ried in the m ud. This was for a long time 
sold as the skeleton of the little coral polyps which are 
parasites on its stems. 

. ' . . 

AN INSECT BREEDING IN CRUDE PETROLEUM. 
BY L .  O. HOWARD. 

In view of the extensive use of petroleum produ cts 
for insecticidal purposes, the title of this article would 
seem paradoxical. That such a case should be found 
seems, in fact, more remarkable than the breedingof the 
cigarette beetle, Lasioderma serricorne, in pyrethrum 
powder, recorded by the writer i n  the Proceedings of 
the Entomological Society of Washington, volume i . •  

page 37. 
At the meeting of the Boston Society of Nat ural 

History, January 22, 1879 {Proc. B. S. N. H.,  volume xx" 
page 134) Dr. Hagen read a letter from a Mr. Dean to 
Henry Edwards, of Santa Cruz (Jounty, CaL , describ­
ing a small alkaline lake in the southeastern cornel' of 
Santa Cruz County, of 20 to 30 acres area, into which 
copious petroleum springs continually poured their 
contents, which, drying, formed masses of  asphaltum 
overlying the soil and running down to the lake. The 
petroleum had forced passages through the asphaltum, 
forming little pools of about the consistence of molasses. 
Mr. Dean sent with the lett.er a number of fl ies of the 
genus Ephydra, which he had found sitting upon the 
petroleulll and piled IIp upon one another i n  vast n u m­
bers j ust like flies upon molasses, those underneath dy­
ing and becoming embedded in the petroleum and being 
succeeded by others, which, in  turn, were pressed down 
into the liquid tar ,by those above. On approaching 
, hey would rise in a cloud about 2 feet above the petro­
leUlll, and, 011 being uIlmolested, would return and settle 
upon it. The dead flies were said to rise several inches 
deep above the liquid petrolelllll , Mr. Dean further 
stat.ed that the flies appear to breed upon the water 
plants covering the surface of the lake, which are left 
incrusted with the 8alt and covered with the empty 
shells of the insects. 

This is the only published note with which the writer 
is familiar which approaches in any way or is related 
to the case which he is about to descri be, 'I'h ere sel'IUS 
no doubt, however, that in  this case the insect was a 
true Ephydra, possibly E. californ ica of Packard , which 
breeds u pon water plants in the alkaline lakes of the 
far Western States, 

On May 20 of the past year the writer received a 
let.ter from Mr, C, G. Kel logg, Secretary of the Board 
of Horticultul'al Com missioners for Los Allgeles Conn­
ty, of Los AngelI'S, Cal , transmitt ing i n  alcohol some 
small llIaggots, the  natu l'al hab i tat of which he wrote 
was " in the old pools of crude petroleum oil tbat is 
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wasted around the oil wells here in the city of Los 
Angeles. " He further stat.ed that there were any 
quantity of the maggots, and that he could furnish 
them by the gallon if necessary. The commissioners 
had been asked many times ' to name the insect, but 
could not do so, and wrote in search of information. 
Suspecting that these larvre would prove to belong to 
t h e  fami l y  Ephydridre, the species of which have a 
habit of breed ing i n  extraordiuary substances, we 
IlI"ged Mr. Kellogg to make an attempt to rear the 
ad ults, which he succeeded in doing July 9. A shal­
low dish filled with crude oil containing about fifty of 
the maggots was placed in a flat box with a glass top 
on June 18. In nine days the first maggots were seen 
to emerge from the oil and crawl to the underside of 
the glass cover of the cage; where they pupated the 
following day. On July 9 the first adults were seen, 
having issued during the night, twenty-two days from 
the t ime of placing the maggots in the cage. Prior to 
this attempt, Mr. Kellogg had sent us specimens in 
crude petroleum, but naturally, owing to the shaking 
of the bottle on the trip, the maggots died from suffo­
cation. Experiments made before shipment showed 
that, when the maggots were bottled up in a full bottle 
for twenty-four hours, they were killed. Although 
the writer has the most perfect confidence in the testi­
mony of Mr. Kellogg, and of his assis tant, Mr. George 
Compere, gained through personal acquaintance and 
extended . correspondence, he was anxious to verify 
the observations hi mself, and t herefore suggested other 
methods of sending the insects to Wash ington. 'fhe 
solution was reached by the shipment of the maggots 
in moss perfectl y  saturated with crude oil. They were 
sent from Los Angeles August 27 and arrived i n  Wash­
ington in good condition. On September 20 one adult 
issued. 

in this country and in alkaline lakes in the West; Teich­
omyza in h uman urine; Notiphila on the stems of water 
plants ; H ydrellia in the sap of trees ; PeHna and Pary­
dra in water-character of water not mentioned. It is 
ob vious from this that the family is practically sub­
aquatic in  its larval stage. The larvre of some forms 
possess branch ire, while others breathe by means of 
protected anal stigmata which they occasionally pro­
trude for all' above the surface of the water. This lat­
ter method is the one by which the larva of the petro­
leum maggot secures its air. Obviously the stigmata 
are very thoroughly protected, and when we consider 
that only this protected pair is functional there is, after 
all, nothing so very curious about the habit of the in­
sect, since the insecticidal properties of petl'oleum de­
pend upon the closing of the air holes or spiracles by 
the oil. The ad ult of the Psilopa breath i n g  through 
normal spi racles is as readily killed by petroleum as 
any other insect. The q uestion of the food of the lar­
vre is not a difficult one, since in these petroleu m  pools 

oil men having been fauJ i l iar with it for years. Dis­
cussing the matter incidenta ly with Mr. Clifford Rich­
ardson, Superintendent of Tests of the Barber Asphalt 
Paving Company, recently, Mr. Richardson stated that 
he had himself seen these maggots in California when 
visiting the West in the interest of his company, and 
called the writer's attention to the fact that Mr. S. F. 
Peckham, in his elaborate report on the prod uction, 
technology, and uses of petroleum and its products, 
pu blished in volume x. of the Tenth Census Reports, 
refers to the same occurrence as lending support to the 
theory that petroleum oils are of ani mal origin. The 
statement which we have j ust made regarding the 
probable food of the maggots. i f  true, would indicate 
that the' presence of the maggots in petroleum has no 
possible bearing upon the question of the origin of 
this product. Not having made personal observations 
in the field, however, the writer is not in position to 
emphasize this point. 

The Corrent Sopplement. 

The current SUPPLEMENT, No. 1205, is a particularly 
interesting number, owing to the diversity of the sub­
jects treated in the articles. Probably the most impor­
tant paper is "Ethics of Primitive Peoples," a lecture 
by Dr. D. G. Brinton, specially reported. " Mirage " 
is an interesting lecture by Major P. A. MacMahon, 
F. R. S. " Brick and Clay in the Bible" is a curious ar­
ticle and "Our Trade with Japan" and " Our Trade with 
China,"  and ; 'Scotch Opinion of United !States Goods " 
give timely articles on economic subjects. " Over­
Pressure in Schools " is a letter by Dr. R. H. Thurs­
ton. On the front page is a view of the French battle­
ship "Jaur(\guiberry" at full speed. 

PBILOPA PETROLEI, COQ. Con tent". 

. T h is specimen, together with those previously reared 
in Los Angeles, were submitted to Mr. D. W. Coquillett 
for study, and he has decided that the insect which 
possesses this abnormal habit is a new species of the 
Ephydrid genus Psilopa, which he has named Psilopa 
petrolei . 

a, adult; b, antenna of same ; c, side view of larva; d. dorsal view of 
same; e. ventral view of larval head ; f, ventral plate on anal segment 
of larva; 0, enlarged lateral tuoorcle of larva; h, enlarged anal spiracle 
of larva. a, c, d, enlarged; b, e, t, 0, h, still mo .... enlarged (original). 
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many insects are caught, and it is upon their remains 
that the larvre probably feed. 

Copper in  trees . . . . . . . . . . . . . . . . . . . . .  71 Patented works at the Paris Ex· 
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t
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Drawbrid�es. new way of can· Smith sonian Institution . . . . . . . . . . .  m 
There is no record i n  entomological literature of the 

habits of this genus Psilopa. Records of the habits of 
other Ephydl'id genera are as follows : Ephydra and 
Halmopota in salt pits in Europe, the former in salt pits 

It is strange that there is no reference to this particu-
1 ar insect, so far as we know, i n  entolDological l itera­
ture. The presence of Jiving maggot� il'! crude pe­
troleum pooll', however, has been known to others, the 
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RECEN T L Y  PATENTED INVENTIONS. tour than the other beak, so as to project beyond the 

AgrlclI l t n  ral I in plements. 
POTATO · DIGG ER.-RoBERT B.  PATTERSON, Lud­

iugton, Mich. The pot<tto-j i gger of tbis inventor is de­
s"(ned. not only to dig potatoes. but also to 80rt them and 
to deliver them to cr-dtes The digger has a revoluble 
as"orting-cylinder provided with peripheral pockets 
adapted to receive potatoes, and WIth peripheral open­
ings through which small potatoes may pass to the inte­
rior of the cylinder. The potatoes, �fter having passed 
tbrougn the cylinder-openings. are conducled to a recep­
tacle. The digging-fork is readily controlled hy the 
driver by means of a crank-arm and rock shaft, and 
may be regulated 8S the character of the soil may de­
mand. 

Blc yc le-.\' p pl la oce ... 
BICYCLE-SUPPORT. -WILLIAJI F. WILLIAJI., Lon­

don, England. This in vention provides improved means 
,,·hercby a bicycle, when traveling very slowly or when 
stopped, may be maintained in an upright position. The 
8"Dport consists of a bracket having a vertical member 
IItted to sl ide up and down and to turn u pon a spring­
surrounded tubular pillar which project.! down frnm the 
crank-hanger of the machine. The frame has horizontal 
arms provided with rollers adapted to rest on the ground 
In order to afford the lateral support required. By pull· 
Ing upon a cord, a lever will be caused to bring the arm. 
and rollers to operati ve position. 

BURGLAR-ALARM. - CHARLES T. KUNZ, New 
York city. The burglar-alarm Is arranged so that 
when an opening door presses down upon the device, 
a part will be released and caused to explode a cap 
or cartridge. The alarm comprises a casing, a breech­
block, a sprin,r.actuated plunger, and a latch for holding 
the plunger. The plung'er. in operation, is drawn hack 
a�inst the resistance of its spring and held by Ihe latch. 
A hlank cartridge is then placed in the breech-block. 
When pressure is exerted on the casing, the latch Is re­
I�ased and the plunger violently hurled by the spring 
against Ihe cartridge. 

Mechanical Devices. 

PUMP-GEAR.-LoUIS H.  NICOLAS. Louisville, Ky. 
The improved, hand-operated shi p'. pump-gear provided 
by the present inventiou has a spring· beam adapted to 
be connected with the upp 'r end of tbe pump.rod. A 
link is connected with the pump-rod. and a crank shaft 
is connected with the link mId IS provided with a driving 
pulley. Over the .egmental pulley-rim of ;, PIVOted 
hand-Iev.:r, a rope extends. A penduluIU and a ·lIy­
wheel are .ecul'Cd on the shaft. The operator. by mov­
ing the hand-lever in one direction, starts the pendulum 
in the opposite direction, and the momentum acquired 
carries the levcr to the end of the stroke. 

ALVEOLI-AMPUTATING FORCEPS.-DR. GEORGE 
B. CLEJlENT, Macon, Miss. A novel construction of 
forceps has been devised by this inventor, for the pur­
pose of amputating or trimming the jagged edges of the 
alveolar processes after the extraction of teeth. Of the 
two beaks of the forceps, one Ioas an interior lIat face, 
the other an interior concave face formed with a 
curved cutting edge, extending around the sides and 
ends and shutting against the lIat face of the other \x>ak. 
The lIat-face beak is tapered to a sharp, wedge-shaped 
end and is made relatively thinner and of wider con-

edge. 
WRENCH.-FRANK T. VERHAREN, Speucer, Iowa. 

The movable jaw of the wrench may be quickly adju�ted 
on the toothed shank by means of an internally-toothed 
adjusting sleeve having a longitudinal groove on its inner 
side. Tbis groove may be brought Into register with the 
loothed edge of tbe shank to pennit the sliding of the 
movable jaw to and from tbe IIxed jaw. By turning the 
sleeve in an opposit� direction, the teeth or tbreads on 
the jaw will be caused to interlock with those on the 
ehank. 

MA CHINE FOR PICKING CURLED H Am. ­
EDGAR BEERS, Georgetown , Conn. Thl. machine com_ 
prises two sets of feed-rollers, one set being monnted rear­
wardly of the other; a reciprocating comh rearwardly of 
each set of rollers; and mechanism consisting of a sectional 
shaft and clutches wherehy both sets of feed-rollers may 
be operated while the other set is at re .. t. In operation.the 
ropes of hair are fed between the rollers. At each doWll­
ward stroke of the com b, the teeth will engage the ends 
of the rope and draw the hairs downward, so as to loosen 
the rope and to pick the hairs thoroughly. 

APPARATUS FOR CONCENTRATING AND AMAL· 
GAMATING PRECIOUi:l METALS. - WILLUJI W. 
HABERSHAJI, Gainesville, Ga. In ordinary .sluicin2 ope­
rations the heavier gold-particles are precipitated into 
sluice-boxes and are either united with the quicksilver 
In the riIDes or raised on the bottom of the boxetl, where­
as the line or lIour gold is w8l!hed away and lost. To 
obviate this dlIDculty, this Invention provides a con­
struction of sluice boxes and riIDes In combination with 
tubs, vessels, and wheels, the principle of which con­
struction being that embraced in the action of water In 
.treams ill which eddies are formed. and in which the 
sediment curried 011 by the natural current Is stayed and 
depol'ited. With the aid of a sodium amalgam, the miller 
is enabled to save the. greater portion of the gold now 
lost. 

CIGAR-CUTTER AND MATCH-SAFE.-ANDREW 
R. FossuJI. Cottonwood, Minn. To provide a com­
bined cigar-cutter and match· safe arranged to cut the 
cigar and to deliver a match to the oser, is the pnrpose of 
thi. invention. The combined cigar-cutter and match­
safe has a manually-operated lever, which actuates 
a cutter. A match-picker in the fonn of a man Is 
mounted to tnrn, and is arranged to be swung Into an 
inclined position to pick up a match. The move­
ment of the lever serves to tllrn and to swing the 
pi<:ker. 

CAR-LOADING APPARATUS, - PHILIP OBERST. 
West Superior, Wis. It is the object of this Invention to 
provide an improved a pparatos for loading rails and logs 
upon cars. The apparatus includes three .. horses" or 
movahle .upports. which are adapted for use either upon 
the gronnd or npon t\ lIat-car. The borses have each a 
top section which i. hinged and adapted to be thrown 
back for the purpose of lessening temporarily the height 
of this support, 80 that the rails may .lIde into the car 
bY !l,ravity. 

HYDRAULIC PROPELLER FOR SHIPS. - AN­
DREW I'LEcHER. Savannah. Ga. This Invention Is an 
improved jet propeller, and consists of a rJtatable 
screw or splnll blade propeller arranl..oo in a tube tra­
versing the vessel from stem to stem and laking in water 
at its front end to discharge It at the other. The Im­
provementa are f01lnd in the use of cut-off valves ar-

ranged on each side of the screw, and other ·valves for 
controlling the admission of water from the hold. 

PAIN'fI�G MACHINE.- M. G. BARRIER. Leouis­
ville, Miss. U'he pain ling machine iH cspecially designed 
for pain ling high smoke-stacks, and consists of a guide­
pulley having a �upport adapted to be hooked over the 
edge of a stack, and a paint-box and brush attached 
thereto, suspended frOID the pulley. An operator below 
may, by manipulating the rope from wbich tbe paint­
box is .uspended, paint the sides of a tall stack. 

lUlscel lanco u ao  . o weotlons. 

vides a durable connection between the reach of a vehi­
cle and the forward axle and hol.ter without tbe aid of a 
king bolt, the connection beillg so effected that all the 
advantages of a fi fth-wheel wil l  be obtained and the 
running-gear will be rendered stronger thall in the usual 
construction. A coupling is also provided which per­
mits the use of a long or short reach. 

PROTECTIVE HEAD-SCREEN.-HENRY E. BEACH. 
Grand Forks, Canada. To provide a combined cap and 
screen which can be worn without discomfort and 
which will 8Clve as an effectual protection against m",,­
qultoes and other insects is the purpose of this inven_ 

LUBRICATOR. - HEIN RICH FROBOESE, Bielefeld, tion. The head-screen consists essentially of a globular 
Gennany The present lubricator is especially applica- .creen inclosing a cap and adapted to surround the head 
ble for use on cycle and similar bearings. The device is of the wearer. 
provided with a double closure for preventing dust frOID DUMPING-VEHICLE.-THoMAS HILL, Jersey City. penetrating into the bearings, the inner clo�ure being N. J. In most dnmping-vehicles, the body work. from ellected by a plug completely shutting 011 tbe lubricator- one especial bearing to another and rests on both at the hole from the bearings, while the second additional S3me time until a second action in tilting is made in 
closure is formed by a cover. order to dump tbe load. In the preseHt Invention, Ihere 

DUMPING ATTACHMENT FOR WHEELED is no sliding motion and the dumping action I. continu­
SCRAPERS.-ANSON TITUS, National City, Cal. In ous. This is due to the fact that the vehicle-body of the 
connection with the wheels of the scraper and the scoop, present invention has its trunnions working in guides 
bars are nsed, mounted to slide at the rear end portion extended at an upward angle to metal boxes . 
of the scraper and having their end. arranged for clamp- NON-REFILLABLE BOTTLE.-PHILIP J. FRIED­ing engagement with the wheels of the scraper in order RICH, Coytesvllle, N. J. The neck of the bottle ha. a 
to be automatically operated thereby. A lever is con- tube in which are arranged two spiders, between which 
nected with both bars. and is arranged simultaneously to a valve-stem and vaive are adapted to move and to be move the bars in opposite directions. held normally in position by means of a hall and spring. 

TAILPIECE FO� STRINGED MUSICAL INSTRU- The bottle can be readily emptied, but cannot be IIl1ed 
MENTS. - - GEORGE F. WELLS, Philadelphia. Pa. In owing to the position of the ball on the valve-stem and 
most tailpieces tbe .tring i. attached in such a manner that · the seating of the valve. 
it Is bent over a .harp edge ; "0 the string consequently 
BOOn breaks. In the present invention a plate is used, 
upon which a cam-lever or shoe is pivoted. 'l'he lever 
01' shoe has a split at the toe adapted to receive tbe 
knolted end of a string. The strain upo:t the string is 
hence more nearly a direct pull. 

GLORY-HOLE. - ANDREW DAUBENMEVER. Nash­
ville, Tenn. To provide improvements in �Iory-holes 
for llre-poli�hlng glas.wa ..... whereby a large amount of 
ware can be subjected to a uniform heat, is the purpose 
of this invention. The furnace used is provided with a 
heating. chamber having a transverse wal l and a semi­
circular outer wall. The transverse wall is formed with 
openings for the entrance and exit of the glassware. 
The outer wall is formed with a slot for the passage of 
the arms carrying the rotating suppoltS for the glassware. 

SUSPENDERS . - EDWARD DENIS. Green Bay. Wis. 
The suspende ... ha,'e sboul<ler-straps provided at tbeir 
ends with snap hooks carrying two chains or wires ar­
ranged, respectively, at the sides of the wearer. The 
cbains or wires are adapted to be connected with the 
trousers. 

GAME-APPARATUS.-CHARLES EDWARDS, Brook­
lyn, New York city. This apparatus comprises two re­
voluble wheels, a belt or cable passing over the whe�18, 
and horizontally extending yielding arms secured to 
the cahle, each carrying a ball .  The device is used by 
.tationing a .triker wit!! a bat along,ide one of the nms 
of the cable, 80 that the ball is traveling toward him. A� 
the hall approaches. he endeavors to hit it with a bat. 
By the curving of the ball's path. this is sometimes very 
dlIDcult. It may be made more diIDcult bv causing the 
ball to travel In an undulating path. 

RUNNING-GEAR FOR VEHICLES.-LAFAYETTE 
L. NICHOLS, Inverness; Fla. 'l'he present inveDtion pro-

CARBURETER.-RoBERT D. BRADLEY, Llnchester. 
Md. This improved gas· apparatus comprises a vertical 
casing in which a fnlme I. arranged. On the frame an 
oil-pum p and a vertical ly-movable gas-receiver are ar· 
ranged. In the frame a rotatable air.carbureting appar­
atus is mounted and connected by mechani.m with the 
gas-receiver for automatically and intermittently rotat­
ing the carbureter. The peculiar merit of th� invention 
lies in tbe automatically-controlled generation of a 
measurably-lIxed aero carbon gas. 

De8lgnll. 

SAD·IRON HOLDER. - GEORGE W. CLEWELL. 
Reading. Pa. The sad-iron holder of this Inventor 
is intended to be sunk into the ironiug- hoard so that 
i ts supporting surface shall be ftush with the board. 
Hence, when one has IInished ironing, the sad-iron is 
not lifted from the board, but is merely pushed into the 
holder. 

GAS· METER-DIAPH RAGM HOOP.- JOHN HEARNE. 
Brooklyn, New York city. This hoop at the gas-inlet is 
provided with a shield in order to prevent tbe leather's 
being burnt during the process of .oldenng tbe hoop to 
the diaphragm. 

H AND-WHEEL. - JOHN ORMEROD, Brooklyn. New 
York city. The leading feature of the design consists 
in providing the wheel with a continuous cbain of 
closely grouped spheres. The wheel is designed for use 
on sodawater fountains. and IIts the form of the hand 
better than the ordinary wbeels. 

NOTE.-COP!c-s of any of these patents WIll be furn­
ished by Munn & Co. for 10 cents each . Please send 
the name of the patentee, title of the invention, and date 
of this paper. 
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'1Business anil "';lP ersonaL, I you go in either direction aronnd the armature. Make a 

four-post commutator, and join enda of the coils to ilB 
bars. 

The charge f'" insertion '\IiIUUr thid head is One Dollar a 
line for each insertion :  about eight words to a line_ 
.Adt.ertisements mmt be received at publication ojfice 
as early as ThUTSday morning to appear in the follow­
ing week's issue. 

Marine Iron Work.. ChIcago. Catalogue free. 
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New York. 

'l'he celebrated " Hornsby·Akroyd " Patent Safety OJ! 
Enlline i. built by the De La Vergne Refrigerating Ma· 
chine Company. FOlt of East 138th Street. New York. 
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IF Send for new and complete c�talogue of Scientific 
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Name. and A ddress mnst accompanv all letters 
or no attention will be paid thereto. This is for ow 
Information and not for publication. 

R e ferences to former articles or answers shonld 
give date of paper and PlII!'e or number of question. Inqulrle" not answered In reasonable time should be repeated : com:spondenlJ! will bear in mind that 
some an.wers require not a little research, and, 
though we endeavor to reply to all either by lette, 
or in this department. each must take hi. tum. 

B u yers wlsbmg to purcbase anr article not advertised 
In our . columns will be furnIshed with addresses of 
houses manufacturin� or carryinl( the same. 

Special 'Vrltte n I n fo rma t i o n  on matters of 
personal ratber than general interest cannot be 
expected witbout remuneration. 

Sclentlllc A lD erlcan S u pp l e lDents referred 
to may be had at the olllce. Pnce 10 cents each. 

Books referred to promptly snpplled on receipt of 
price. 

l1l 1nera l "  sent tor examination should be distinctly 
marked or labeled. 

(7581) E. R. N. says : 1. Will you kindly 
publish in your paper h o w  compressed yeast I s  made ? 
A. Indian com, harley, and rye (all sprouting) are pow­
dered and mixed, and then macerated in water at a tem­
perature of from 1490 to 1670 F. Saccharillcation takes 
takes place in a few honrs. wben tbe liquor is racked off 
and allowed to clear, and fermetltation is set up by the 
bell> of a minute quantity of any ordinary yeast. Car­
bonic acid Is disengaged during tbe process wltb 80 
much rapidity that the /!:lohules of yeast are tbrown np 
by tbe gas, and remain 1I0ating on the surface, where 
they form a thick scum. The latter Is carefully · re­
moved and con.titutes tbe best and purest yeast, which, 
wben drained and compressed in a hydraulic press, can 
be kept from eight to fifteen days, according to tbe 
season. 2. A formnla for making a leather cement. A. 
This is made hy mixing 10 parts of bi.ulpbide of carbon 
with 1 part of oil of turpentine, and then adding enough 
I!:lltta percba, cnt Into small pieces, to make a tough, 
thickly-lIowing liquid. One essential prereqnislte to a 
thorouah union of tbe parIA consists In freedom of the 
surfaces to be joined from grease. Tbis may be insured 
by laying a cloth upon the part to be joined and apply­
ing a hot iron for a time. The cement Is tben applied to 
hoth pieces, the surfar.ea brought in contact, and pres­
sure applied till the joint is dry. 

(7582) R. J. W. asks whether Mason's 
prinCiple of hygrometry is the correct one. A. Mason'. 
hygrometer I. a wet and dry hulb thermometer whose 
readings taken together give the relative humidity of the 
air. 'I'bere is no better method known for lInding it. 
See Davis' U Meteorology." price sa, Ganot's " Physics." 
price $5, for reliable data on this point. 

(7584) R. H. B. a!lks : Has any oth er 
mixture besides silver and nickel been found for nse in 
tha Marconi coherer in wireless telellraphy ? I have 
been using In my coherera (home-made) a mixture of sil­
ver 1Il1ngs and carbon together with a small quantity of 
Iron lIlings. I dispen.e with resistance and choke coils 
and use a simple good telegraph relay. The coherer thus 
made is extremely sensitive, the signals clear cut and de­
cisive: The percentaj:e of qlrbon Is from about 4li to 50 
per cent. About � per cent of Iron 1Il1ngs Is su1llclent. 
With this mixture there Is no need of any contrivance to 
regulate the pressure on the powder. With the .ame 
coherer I have teleKfllphed at .hort di.tances and through 
brick walls at long distances. I mention these things 
simply for the help it may give to others experimenting 
in tbis line, If, percbance, no better mixture has been 
found. A_ We are unahle to say what mixtures have 
been tried. 

(7585) N. S. J. writes : A correspon d ­
ent i n  your issne o f  December 17 recalls to m y  mind ex­
periments often made wheu I was a mere lad by rnbblnll: 
lumps of wbite sugar together In tbe dark. Let me add, 
In further vindication of this writer's theory, that tbe lu­
minosIty Is mecbanlcal rather than electric; tbat 1 have 
often noticed with Interest a similar pbenomenon when 
two pieces of har;! .tone are rubbed togetm.r. That 
It Is not phosphoresc.ence seems to be proved by the fact 
that the ligbt is in some cases quite red. I would sug­
gest that two disks of amorphous quartz arranged for 
mechanical friction would afford lIne opportunity for 
experiment because the light Is very abundant; but 
even granite will produce it. Tbe loss by friction In 
any case IS triOing. 

(7586) J. R. asks : 1. Why do I not get 
any c�rent from my shunt machine on .hort circuit? A. 
A shunt machine will give no current on short circuit, be­
cause all of tbe vollafl:e is loat In the armature circuit and 
none in the ouwlde clrcnlt. 2. Is there any way to con­
nect a single dynamo to a three-wire circuit f A. You 
can connect the middle wire of the three-wire system 
with one terminal of a .dynamo aud the two outside 
wires with the other. You, however, lose tbe advantage 
of a three wire-circnit, as tbls makes it a double two-wire. 
Anotber way would be to wind the armatnre with two 
circuits, one for one side and one for the other_ By 
this means, bowever, the hranches would have to be bal­
anced, or the regulation would be very poor. 

CORRRCTION.-In answer to query 71145, volts per can­
dle should read " watts per candle." Electric lamps are 
rated in watts. One watt Is the power of one ampere of 
current at a pressnre of one volt. To calculate the watts, 
multiply the volts hy the amperes. 
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(7583) E. W. M., C h ina, asks : 1. In an 

electric motor is tbe chIef attraction or pull of tbe lIeld 
magnets exerted on the currents circulating In the wires 
on the armature or on the magn"tism excited in it. core? 
A. Tbe current around tbe field of a motor produces a 
large number of lines of force acrOBS the space In which 
the armatnre Ie to turn. The current tbrougb tbe arma­
ture coils of a motor Is so directed that tbe lines of force 
wbich it produces, in their effort to place themselves 
parallel with the lines of force of the Held, twist the ar­
mature around. The commutator, if the motor uoes the 
direct current, acta so 88 to sbift tbe current from coil to 
coil and malntWn the twist, or torque, as it Is called, in­
dellnltely. Tbe iron core of tbe armature is used because 
lines of force pass through iron more easily than 
tbrough air or any other substaDl'8. 2. If the chief 
attraction is on the magnetism in tbe core. would it 
not be an advantage to make the core with projectinll: 
lugs, the windings being between and wound np 
even with tbe lugs ? A. Armature. are often made 
with slots in whlcb to wind tbe coils. 3. Is it practicable 
in the constructton of a motor to take advantage of the 
repnlslon as well as the attraction between the lIeld and 
the armature ? A. There is attraction on one side of a 
coil for one pole and repulsion from the oPl108lte pole on 
tbe opposite side. 4. How .hall '1 wmd a four-pole ar­
mature to run as a motor in a two-pole lIeld? A. Wind 
80 tbat tbe poles shall be alternately pins and mlnns as 

pre.ent marke¥ price.. Send 26 cent. 
at once tor 

MONTG O MERY'S TOOL CATALOG U E  
for 1898. · 510 page. with Index at back. 
A handy book for every machinist and 
foreman of work.hop or factory. The 
Onest and most accurate Illu.tratlon •• 
Book I. pocket size, � x � Inches, 
with rounded edge.. Addre88 

M O N TCO M E R Y  &. CO . 103 Fulton P1�eet. New York. 
Physical and School Apparatus 

GALVANOMETERS 
STANDARD, SINE, TANOENT, 
REPLECTINO and WIEDEnANN 
OALVANOi'lETERS _ • •  , • 

INDEX OF INVENTIONS 
For which Letters Patent of the 

United States were Oranted 

JANUA�Y 24 , 1899, 
A N D  E A C H  B E A R I N O  T H A T  D A T E. 

[See note at end of lI.t about cople. of the.e patent •. ] 

!f:�r����'M. �p�e
a�:�;a�·. �: :� •. 

l��� : : : : : : : :  : : : : : : :  �l�:� 
Air compressing apparatu8, hydraulic, C. H. Tay· 

lor . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  618.243 
Air compressor. hydraulic, A. A. E. Sterzlng .. . . . .  618.242 
Alcohol. material for deblllling. J. E. Lang . . . . . . . . b18,207 

!�f:.r 
d�!�d�g·C�j.,�'S��b:�ney: : : : : : : : : : : : : : : : : : : :  �l�:� 

Bag. See Hor.e no.e or feed bag. 
Battery. See Secondary battery. 
Bearing, ball. Powdrill &; Peet . . . . . . . . . . . . . . . . . . . . . .  618,122 
Bed lounge box attacbment. W. H. Burtle .... . . . . 618,� 
Bee:.;J' .... r'b"oe�r.��g��� ��JI.'l:':!�:r 

f�.� .��������. ��� 618,U2 
Bell. bicycle. G. J. Krau.haar . . . . . . . . . . . . . . . . . . . . . .  618.107 
Belt for .procket wheels, driving, O. H. Gentry . . 618.083 
Belt shipper. C. Daw.on . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  618.246 
Beverage mixer. J. L. Nel.on . . . . . . . . . . . . . . . . . . . . . . .  618.122 
llicycle. W. O. Campbell . . . . . . . . . . . . . . . . . . . . . . . . . . .  618.330 
Bicycle. M. C. John.on . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  618.356 
Bicycle attachment, M. Zack . . . . . . . . . . . . . . . . . . . . . . . .  618,19> 
Bicycle .addle. E. A. Smltb .. . . . . . . . . . . . . . . . . . . . . . . . .  618.240 

���r���·D.m�a��!��S;�.����I.��, .�:.�: .�.����� : : :  : : �l�::fr 
�g��r g:: f:::j.e�ie�c:����� ·iobacco 'i,(;x: " 'fiii: 618,311 

Ing box. 
Box fastener. J .  M. Fultz . . . . . . . . . . . . . . . . . . . . . . . . . . . .  618,201 
Boxes. macbine for glUIng on bottom8 of woodell, 

C. H. Bump . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  618,315 
Brace. See Leg and ankle brace. 
Bracket. See Car ' door bracket. Shade roller 

bracket. 
Brake. See Air brake. Car brake. Carriage 

brake. Vehicle brake. 
Burial ca.ket and handle. W. H. Ante .. . . . . . . . . . . .  618.159 
R��r;�: L�e:. �r:{t?����. ������: . . . . . . . . . . . . . . . .  618,235 
Canister, revolvlnlt. C. C. Bell .  . . . . . . . . . . . . . . .  ; . . . . .  618.219 Car brake, 1'. O. Miller . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  618.230 
Car coupling, B. W. Ma.ter.on .. . . . . . . . . . . . . . . . . . . .  618.11:l 
Car coupling. T. J. McBride . . . . . . . . . . . . . . . . . . . . . . . .  618.121 
Car door bracket. W. A. McGuire . . . . . . . . . . . . . . . . . .  618.282 
Car fender • •  treet, S. Josepb . . . . . . . . . . . . . . . . . . . . . . . . 618.228 
Car. street railway. E. G. Allen . . . . . . . . . . . . . . . . . . . . . 618.017 
Carbureter. H. H. Hardy . . . . . . . . . . . . . . . . . . . . . . . . . . . . 618.382 
Carbureter, A. G. I,amb . . . . . . . . . . . . . . . . . . . . . . . . . .  618.108 
Carpet fastener. J. L. F·ry.. . . .  . .  . . . . . . . . . . _ . . . . . . . . 618.2'.13 
Carriage brake, pneumatic. D. P. Sammis . . . . . . . . .  618,� 
Carriage ventilator and heater, Burger &; Wil-

liam .. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 618,199 
Carrier. See Cotton sack carrier. Luggage car· 

rier. 
Ca.e. See Coin ca.e. Di.play ca.e. 
Ca.h regi.ter. pocket, G. L. Barker . . . . . . . . . . . . . . .  618.320 
Ca.ket lowering apparatu •• E. B. Voorbee . . . . . . . .  618.153 
Cellular board, manutacture of W. G. Chapin . . . .  618,376 
Centrifugal bowl. A.hworth &; Stevln.on ... . . . . . . .  618,196 
Chair. See Convertible chair. 
Chair, W. Dulfner . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  618.337 

8t:i�:.;t�: ���g
or ',jeat' for: i.:: ii: ' MilKe';: : : . : : : :  ��:� 

8t���lri� :.:-g��!&���\i�S��t;':ni.'. �: .�����I.� ��:� 
CIgarette, cIgar. or tobacco box. G. M. William . . .  618.215 
Clock. repeatinll: alarm. A. Junghan .. . . . . . . . . . . . . . .  618.176 
Clock winding Indicator, J. R. Andrews . . . . . . . . . . . 618.217 
Clol.onne work, A; Navareln (rel •• ue) . . . . . . . . . . . .  11.712 
Clotb doubling machine, J. Edmund .. . . . . . . . . . . . . .  618.379 
Clot he. drier, W. E. Nel.on . . . . . . . . . . . . . . . . . . . . . . . .  618.183 
ColI'ee or tea extractor. R. H. Haslam . . . . . . . . . . . . . .  618.089 
Coin ca.e, H. Ander.on . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 618.318 
Colander. M. R. William . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  618,310 
Condiment holder; A. S. Sechri.t . . . . . . . . . . . . . . . . . . .  618.138 
Convertible chair. Digg. &; Roettger . . . . . . . . . . . . . . .  618.01"7 
Corn hu.ker. h'. Honi.ch . . . . . . . . . . . . . . . . . . . . . . . . . . . . 618,249 
Corn hu.king machme. C. E. Brenlnll: . . . . . . . . . . . . . .  618.(),j2 
Cor.et fastenlnl! device. E. Telt.chik . . . . . . . . . . . . . . 618.191 
Cotton .ack carrier. W. G. Hamilton . . . . . . . . . . . . . . .  618.087 
Coupling. See Car coupling. Train pipe coup-

l inl<. . 
Cultivator. J. E. Rau.heck . . . . . . . . . . . . . . . . . . . . . . . . . . 618,292 
Curling Iron. S. Nolan . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  618.184 
Current wheel. T. J.  Vance . . . . . . . . . . . . . . . . . . . . . . . . . .  618.148 
Cu.pldor. Weimer &; Kir .. land . . . . . . . . . . . . . . . . . . . . . .  61M,306 
Cutter .tock. A. W. Terrell . . . . . . . . . . . . . . . . . . . . . . . . . . 616,301 
Del1'�� -/.

ngan���i
.�I.�� . .  ��.������: .':?�� . . ���.��: 618,33S 

Dental plate. Of artlOclal teeth.  compo.ltion of 
matter for. producing enamel for reO xing. T. 
Clarke . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 618.166 

Dental plugger. R. Blum . . . . . . . . . . . . . . . . . . . . . . . . . . . .  618.324 
Derrick, 011 well. h'. R. Shaw . . . . . . . . . . . . . . . . . . . . . . .  618.297 
De.k, L. H. McKee . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  618.ISO 
De.ulfurlzlng and depho.phorlzlOg coal or ore., 

J. W. Keneve\ . .  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 6 
Detergent, J. Mendess . . . . � . . . . . . . . . . . . . . . . . . . . . . . . .  . 
Dlacetyl-indoxyl and making .a:ne. B. Heymann 
gi:��!�C���. 

a&PI�1:t��'r�;'::' �.���� : : : : : : : : : : : : : : :  g�::ai�� �:cgj�n���e�'\'.���':.�n�: .���.I����: : : : 
g�tnle::'�f�lg:. �����. C. L. Cloudman . . . . . . . .  618,332 

Drier, F. A. Hetherington . . . . . . . . . . . . . . . . . . . . . . . . . . .  618,095 
Drill dl.k attachment. J. C. Lundy . . . . . . . . . . . . . . . . .  618.110 
Driving gear. R. H. Hennemeier . . . . . . . . . . . . . . . . . . .  618.174 g;:� g::.':,���11�r ?����'W3;.�: .�:. ��.���.��:: : :  mt�� 
E"1�,:P&lf':��� .���.�?��I��. ���.��� . .  ��������: 618,266 
EccentriC. F. Has.I.. . . .  . . . . . . . .  . . . .  . . . . .  . . . .  . . . . . . .  618.173 
Educational appliance, Brodt &; Mneller . . . . . . . . . .  618.198 
EducaUonal device, R. Mayer . . . . . . . . . . . . . . . . . . . . . .  618.114 
ElectriC motor control. W. M. Brown . . . . . . . . . . . . .. .  618,163 
ElectriC motors. bearing tor armature .hafts of. 

Parker &; Me.ton . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  618.131 
Electric .wltch, W. J. Ferllu.on . . . . . . . . . . . . . . . . . . . .  618.380 
Electrical selective apparatu., J. S. Thompaon . . .  618.1" 
Electrlcal .lgnal .ystem, J. P. Buchanlln . . . . . . . . . .  618,328 
Electricity. automatic .wltch for dl.trlbutlon of, 

J. Hopkinson . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  618,175 
Elevator. See Pneumatic elevator. 
Elevator. R. C. Smith . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  618.141 
Elevator and conveyer. G. Hal .. . . . . . . . . . . . . . . . . . . .  618.343 
Elevator car. North &; Pater.on . . . . . . . . . . . . . . . . . . . .  618.124 
Embalming apparatu., C. R. Drake . . . . . . . . . . . . . . . .  618.069 
End gate. WJll[on. J. J. Hayden . . . . . . . . . . . . . . . . . . . . .  618.090 ���i�: •. ���o�":tfgra�:iy ��;:rlo��'ir.1IJc ������: 618,171 
Extractor. See ColI'ee or tea extractor. 
Fan motor, J. A. Craine . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  618.056 
Faucet. h'. Hawe.. . . . . . . . . .  . . . .  . . . .  . . . .  . . . .  . . . .  . . . .  . .  227 
Feed water regulator. automatic, H. H. Dyke. . . .  26i) 
Fence po.t. G. A. Dieckmann . . . . . . . . . . . . . . . . . . . . .  . .  
Fence po.t. D. Vanlman . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  6 . 
Fertilizer dl.tributer. Saunders &; Parham . . . . . . . .  618.2;;7 �m:� :��""rW�f��tJ� &c��£�nl:ft�';l��;���: : : : :  �l�:m 
Fire bose .upport, H. K. Martin . . . . . . . . . . . . . . . . . . . . 618.250 
F'lue .topper. B. E. Bengt.on .. . . . . . . . . . . . . . . . . . . . . . .  618.323 
Fly trap, A. W. Allen . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  618,310 

�����::,re.drSe:lii:at�j, �.:':���e: " · · " · " · · · " " " · 618.115 

Game counter. 1'. G. Howland . . . . . . . . . . . . . . . . . . . . . . 618.099 
Game. war, Lang &; Berlter . . . . . . . . . . . . . . . . . . . . . . . . . .  618.277 
Garbage bolder. T. Albe· . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  618.314 
Gas burner. acetylene. H. E. Sball'er . . . . . . . . . . . . . . .  618.239 
Gas engine. E. E. Wolf . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 618.157 
Gas generator, acetylene. M. E. Sprague . . . . . . . . . .  618,299 
Gas generator., feed water regulator for acety-

lene, I. C. Curti . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 618.061 
Gas meter diaphragm, Hearne &; Law.on . . . . . . . . . 618.350 
Gate. O. E. Potter. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  618,290 
Gate fa.tener, C. M. Weaver . . . . . . . . . . . . . . . . . . . . . . . .  618.305 
Gear. M. C. John.on . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  618,2'12 
Gear. chain, G. F. Sturge .. . . . . . . . . . . . . . . . . . . . . . . . . . .  618.190 Generator. See Gas Jrenerator. 
Glas. pre.s. R. P. Lippincott . . . . . . . . . . . . . . . . . . . . . . . .  618.178 
Gold .eparator. JI\ck.on & Henley ... . . . . . . . . . . . . . . .  618.270 Governor cut 011' for engines. "arlable, M. O. 

Arnegaard (rel •• ue) . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  11.711 8�1��1�: o:���f"::i!��::gf:��e
.;Jc: G��,�j:' 618.312 

ley . . . . . . . . . . . . . . . . . . . . . . . .  , . . . . . . . .  : . . . . . . . . . . . . . . . .  618.293 
Gun. magazine. A. WilBon . . . . . . . . . . . . . . . . . . . . . . . . . . .  618.369 
Gun. magazine bolt. D. D. Miles . . . . . . . . . . . . . . . . . . . .  618.116 
Hammer, portable pneumatic, C. H. John.on . . . .  618,100 
Hammering machine, electrical, T. C. Robln.on 

(rel •• ue) . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  11,710 
Handle. See Auger handle. Tea or coll'ee pot 

bandle. Harro ... C. Licht! . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 61S,109 
n����e:: �.��.

c���!�i.ine.: : : : : : : : : : : : : : : : : : . : : : : :  f.tlM . Hay rake and ."eep. Interch8Dlleable horse and I hand. P. R. &; N. Miller . . . . . . . . . . . . . . . . . .  , . . . . . . .  618,117 Heater. See Milk heater. 
Heating furnace. W. W. Barnes . . . . . . . . . . . . . . . . . . . .  618.218 Heel, boot or .hoe, H. O'Sullivan . . . . . . . . . . . . . . . . . .  618,12'1 
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7,000 Guns in Stock 
WE SELL GUNS o f  every reputable 
American and foreign make, and 
give wholesale prices to everybody. 
We carry in stock 

Fishing Tackle and Sporting Goods 
amounting to a quarter of a million 
dollars. We can please the fancy of 
millionaires, or meet the demands 
of the poorest sportsman and an­
gler. Write for prices, or ask us to 
send yon our Sporting Goods C at­
alogue. We load and sell over 

1,000,000 Hand Loaded Shells a Year 
Ask us to send you our price card 
of hand and machine loaded shells. 
'We have 

The largest Gun Repair Shop in America 
We make guns, re·bore, re·stock, 
repai r - in fact, alter a gun to suit 
the owner, and guarantee satisfac­
tion. Write for prices. 

MONTGOMERY WARD II CO. 
Originator", III to 1 2 0  M ichigan Ave. 
th, Catalogu, Busin,Sl cor. Madison St . •  Chicago 

MBNTION THIS PUBLlCA.TION WREN WRITING 
0<><>0<>0000<>0<> 

The mo.t u.eful article ever 
��;!��JW:;�·�iuA�����':�!�., 
ance Companle. and bnslne •• men gen­
erally. Book marker and paper clip. 
Doe. not mntllate the paper. Can be 
*�e��er..��11,iIi ��o��!n�� ���i::'n� 
and notion dealers. or by mati on receipt 
of price. Sample card, bI mall, free. Man-w.a:�:.� IgoxC�VM::a:ld�1.ey. 

The mo.t reliable general telepbone 
apparatus manutacturers In the world. 

VICTOR TELEPHONES 
and general apparatn. are .clentiflcally 
correct and mechanically perfect-made 
to stand tbe te.t of time and .evere ser­
vice. Contain the Onest material, wurk­
mallllhip and flnl.h. Victor apparatu9 �es l:1fohl

Y efficient service. Send for our 
Me';! C':.':"i66Tt�e

l�i���JIl�t��JSrr':� 
ChIcago. 

Buy Telepho 
THAT ARE GOOD--NOT . .  CH EAP THINGS." 

The dlll'erence in cost I. little. We Ituarantee 
0::a1�tf�::'\,�npct,.feu:ra

.�'i'i:.o�u��;��a'i,� 
tee and In.trument. are both Ilood. 

W ESTERN TELEPHONE CONSTRUCTION CO. 
2 6 0- 2 6 4 South Cl inton St . .  Chicago. 

Largest Manufacturers of Telephonel 
exclusi,,<ly in the United States. 

"Am erican- H u n n l n gs "  
T E L E P H O N E S. 

���m��i;;'hb�=.
et'bv:r

el�ow:�o'tel� our teleJlhone. In .ucce •• tul operation. 
:;r"�"i

b
Y ':�e

anl!.�bY o�e��'!:'U;'��th�� 
single me or metal\lc circuit and number ot 
telephone. to be n.ed on one line. I7"Send 
lor catalogue "S. A." 

AMERICAN ELECTRIC TELEPHO N E  CO., 1 73 South Canal St . .  Chicago, I I I .  

TELEPHONES 
For Long Di.tance. • •  $7.75 eD' Kg�� tgl:ta�i� ���:·hones, • t.� :: 
Carbon Cylinder Batteries, • .25 " 
Battery Table Lamp', • _ 1.50 
Medical Batteries. . • • • 3.75 .. 

D YNAMO CASTINGS. 
Send stomp for complete catalogue 01 Electri­

cal Specialties and SuppUes. 

M IANUS ELECTRIC CO.,  • Mlanus. Conn. 

The Forbes Patent Die. 
Stocks for Hand or  Power. 

It can be used as a power machine 
In the .bop or taken from the base 
and carried ont a. a band macblne. 17" Send lor Descrfptive Catalogue. c," 

CU R TIS &. C U R TIS , No. 78 H. or P. Machine 
6 Garden St., Bridgeport. Conn. Range � to '" R. H. 

Can be attached to bench or po.t. 
Desl.ned for tbreadlr,g the 
smaller size8 of pipe, iron or 
bra •• , also bolts. Has two speeds. 
one tor pipe � to 1 Inch ; th e 
f!�I'i,"'I��� 

pllJ�e�� tge 2 ���:::r 
Arm.trong adjustable die •. Oth­
er attractive featnres. Send for Kt'1.::"'b�; l�h�e!fr':,lIlg::f New York. Bridgeport. Conn. 

N EW FURNACE P IPE  COVER INI  
a Household Prohlem Solved 

GAST'S PATENT 
ASBESTOS AIR CELL FURNACE & 

H EATER P I PES COVERI N G .  
Save. one-third your fuel. Moat 
economical known. SA1UPLES 
FREE. Write for full particulars 
New York Fire Proof Covering Co. , 

23 Dey Street , New York, N. Y . 

S C H E W · CUT'I' [NG HIE HEADS 
SELP·OPENINO and ADJUSTABLE. 

The Mst die head on the market. 
"-,, ..... __ .o_v.e_r " otbers.." vtz. : 

more 

© 1899 SCIENTIFIC AMERICAN, INC.



Rotary N eostyle 
5 ,000 Copies ��[ from one orllrinal writ. F:>--., iUIr or Typewrltiua-. �;;;l5i Operated by Crank, Treadle . �<':> or Electric Motor. ;.!? �peed 70 cop- � � Jes per mln-ute. . 

Used and I n ­dor.ed by leading firms and corpo­
ration. In every 
city. 
NEOSTYLE CO. 
98-102 Cbnrcb St . . ,New YOl'k. 

Queen 's  Patent " Trip le  P late " 
Toepler-Holtz E lectrical Machine.  

Can btl  used at  all � �m:I':,8: �1�e�gJ� 
���

r
�rr;:.� 

on application. We 
calT1/ a complete line 
of E l e c t r i c a l  and 
PhllBical Instruments 
and Appamt'UB. 

Q U E E N " CO .. I nc. 
• 0 1 1  Chestnut  St. 

Phi ladel phia, Pa. 

IT S I M P L I F I E S  D I F FICU LT W O R K  
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Threadina- and Cuttinlr MachiDe 
It bas our StRndard Adinstable QuIck 
Openln" and Closinll Die Head with convenient " cam ,. movement. Five Chasers, set by graduation to any SlZ6 
needed. Can be released from Tbread-
���:��I'it�

n 
��

t
�d °cfo�:3 ��ft'i.';,�l: and po.ltlvely. Send for Cata/.o9Ue. 

THE MERRELL MANUFAC­
TURING CO.. 301 Cnrtiss St .. 

TH� M���L A� LAMP 

TWO UP TO DATE 
DRAWI N I  TABLES 

Size o f  Top 20 x 28. 
Adju.table to required helgbt and 

angle. Sblpped knocked down. 
Price 16.00 and 18.00. Frelgb t prepaid. 

I[F' Send fOf' circular. 
Adjustahle Drawinlr Table CO. 

Powers Opera House Block, 
Gran d .  Rapids, Mich. 

N I C K E L  
AND 

Electro- Plating 
ApparatUl aDd  lateriai. 

T O E  

" VanWinkle  Co .. 
Newal'k. l'i. J .  136 Liberty St., N .  Y .  
30 &; 32 S. Canal St. 

CbicagO. 

ROCK DRI LLS 
AIR COMPRESSORS 

S I M PLEST. MOST EFFICIENT and DURABLE.  

(RAND D R I LL CO.) 
Send fOf' IJatatoy", 1 0 11 klroadway, New Y o r k .  

O U R 1 8 9 8  
C O M ET 

I ,itutifi' �mtri,au. (FEBRUARY 4, l�. 
Heel, safety, H. O'Sullivan . . . . . . . . . . . . . . . . . . . . . . . . . .  618.128 Hide, .kln, or leather machmery, J. Hall .. . . . . . . . . 618,268 Hides, skin, and leather, machine for treating, J .  Hall . . . . . . . . . . . . . .  . . . . . . . . . . . . . . . . . . . . . . .  . .  . . . . . . . .  618.269 Hook and eye, H. C. Henze . . . . . . . . . . . . . . . . . . . . . . . . . .  1H8.0!l3 Hor ... no.e or feed bag, Maitland &; McCallum . . .  61M.279 Hor.eshoe, J. &; K. Van Setre .. . . . . . . . . . . . . . . . . . . . . 618.189 Horseshoe toe calk machine. J. T. Varney . . . . . . . .  618.150 Ho.e and pipe cleaning appliance, Bowman &; Graham . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 618,001 Hose reel device, C. Nuhring . . . . . . . . . . . . . . . . . . . . . . . .  618,126 

n H!!! F!O� �!. !!�!i!I�,� ln!»B�:�1I0!��d1!t!�!! ! 
.al Chuck. TurnIng Tools. Belt. List 

$!II.OO. Our Cas'h  Offier $t9 00 Send stamp for Illustrated LI.t 83D, show- , • 

log how you can save up to 50 per cent. on all the tools you use. E.tablished ]806. 
T H E F RASSE CO M PANY, 2 1  Warren Street, N EW YO R K  

Hydrant. E. �'. Uulfy . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  618.169 Hydrocarbon burner, A. A. Arnott . . . . . . . . . . . . . . . . .  618,371 Hydrocarbon burner, G. H. &; P. J .  Sberman . . . . . .  618. 139 Hydrocarbon burner. E. Van Note . . . . . . . . . . . . . . . . .  618.14!1 
Ice cream di.ber or dipper, P. Howell .. . . . . . . . . . . . .  6 18,201> Indicator. See Clock winding indicator. Station Indicator. Inhaler holder, medicinal, G. O. Sbakespeare . . . . .  618,211 Iodin derivative. of phenols and bi.mutb .alts thereof. A. Cla •• en . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  618,168 I ron. See Curling Iron. . 
I roning macblne, C. W. Dan"lemyer . . . . . . . . . . . . . . . 618,062 Lamp :ftame exUnfjl'uisher. automutic. H. 'I'. Jenkin . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  618,355 1.amp, forced draul/:bt, H. J. Norfolk . . . . . . . . . . . . . .  618,123 Lamp. hydrocarbon vapor. A. J. Engli.b . . . . . . . . . . 618,07S Lamp, .treet, V. H. Slinack . . . . . . . . . . . . . . . . . . . . . . . . .  61S. 14O Lantern, .Ignal, W. S. Hamm . . . . . . . . . . . . . . . . . . . . . . .  618.3« La.t, W. R. Scull . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  618.296 Latch , H. Hegel . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  618.001 
Lead. etc .. drier for wblte, T. C. Sander.on . . . . . . . 618,236 Lead Into oxld., convertlnl/: metallic, A. W. Soutbard . . . . . . . . . . . : . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  6IS.213 Leatber .plitting macbine. J. Cryderman . . . . . . . . .  618.060 
Leg and ankle brace. G. P. Hill . . . . . . . . . . . . . . . . . . . . .  618.097 I.iftlnl/: device for .ick per.on •. C. W. Jone . . . . . . .  618,274 l�inotype or line castmg machine, J. D. Harvey . . 618.348 Linotypes. mechanism for casting curved. F. J. 

Simple Lessons in the Use of 

me SIleea-Latile. 
By C O M PTON and D E  G ROOOT. 

12mo. vi+ 134 pages, 100 figures. Ooth, $ 1.50. 
JOHN WILEY & SONS, 

53 E. loth Street, New York City. 
THE IMPROVED 

Locr:iC�ee Elasp ioe· .. : . . . . . . . . . . . . · . . . . . . . . . . . . . . . . . 61S,308 We are the olde.t builder. and 
Loom, C. A. LittleHeld . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  618.362 fi�':.)mleo���a�rl�:· o��PY� 

MAR I N E  E N I I N E  
Loom let olf and take up mecbani.m, J .  Poy.er . .  61S,291 le.s space and weighs less for Its I.oom let olf mechanlsm, J. H. Northrop . . . . . . . . . 618,363 power than any engine I .oom , narrow fabric. O. A. Steere . . . . . . . . . . . . . . . . . .  e1S.214 made. Can be used wher-Loom proteotor mechanism, :M. I. Billelow . . . . . . . .  6 ever power iq required. Loom sbeddlng mechanism, J. H. Nortbrop . . . . . . 6 Eltber stationary or ma-Loom temple. W. I. Stimpson . . . . . . . . . . . . . . . . . . . . . 6 rine. No fire, no beat, no Loom warp stop motion, J. &; J. H. Nortbrop . . . . .  .moke. No IIcen.ed �n-
�':Jr���:�;e�a���J������';!'�scgri��z:r.t::: : : :  �lg:ffil eer required. Bend fOf' cat. 
Mattres. frame .upport, L. Petril la. . . .  . . . . . . . . . .  IilS,289 SINTZ GAS E N G I N E  CO. , G rand Rap ids,  Mich. ,  U.S.A.  Mattress, sprln" wire. ('. D. Brouyette . . . . . . . . . . . . . 618.386 ---------.-.:-----'--------
Mea.ure, tape. J .  S. Barne .. . . . . . . . . . . . . . . . . . . . . . . . 618.050 lleasuring i nstrument. Saunders &; Cbenault . . . . .  618.135 Medicine cup bolder, G. O. Sbake.peare . . . . . . . . . . .  618,210 Metal bodle., proce •• of and apparatus for sbap· are Safe, Reliable, Dura-Ing. embo •• ing, or ornamenting bollow, C. able and !;Imple, Sold on 
Met��b'l{.;e w .. i·.;r ·meier .

. . . . . . . . . .  
· 
. . . . . . . .  

· 
. . . . . .  · 61S,353 tllelr merits and sent on 

��\:'���:f�util�gD�:�t�::.-.;: Kii8Per &·Se·liO·.;Pke: :  glg:� , trial If desired. 

�:��.!':::�h1;,:.·glli:
e
�;liii.;r: : : : : : : : : : : : : : : : : : :  : : :  gl�:� Write fOf' Catalogue 

S. A. Mixer. See Beverage mixer. WITTE IRON WOR KS CO. Moulding macbine, F'. O. F'arwell . . . . . . . . . . . . . . . . . . . 61S.080 1 2 0 7 Walnut St., , �g��r�y �::W;.� �ogr:onverse . . . . . . . . . . . . . . . . . . . .  618,245 Kansas Cily. M o. Motor speed regulator, C. A. Dre.ser . . . . . . . . . . . . . . 618,071 ----....:...----- -------------�g:I�:i �.\'��':,·:;e�·t�:;p�;,������:��: ·,,'.;rniiZ : :  :l�:ffi Nailing Implement, band, Ii. �'. Grandy .. . . . . . . . . . .  618,08.; Nailing macblne, E. T. �'reeman .. . . . . . . . . . . . . . . . . . .  61S,062 
��:�l:o�afa".;!.;t�p�>�.nR��ers: : : : : : : ·. : : : ·. : : : : : : : : : :  �\�:� Oratory, D. McKenna . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  61S,I82 . Ornamental receptacles ilnd pendants, blank for. 

H. S. Kerr . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  618.275 
Paddle wbeel, R. Scblegel . . . . . . . . . . . . . . . . . . . . . . . . . . .  61S,29a Paramn. removing green color from, A. Wendt· land . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . • . . . . . . . . . . .  Pattern, sleeve, J .  R .  Van Dame .. . . . . . . . . . . . . . . . . .  . Pen, fountain, C. W. Boman . . . . . . . . . . . . . . . . . . • . . . . .  
Pen, fountain, J .  H .  Burton . . . . . . . . . . . . . . . . . . . . . . .  . .  Pencil ,  magazine. B. B. Goldsmitb . . . . . . . . . . . . . . . . . Penbolder, �'. J. Oti .. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  . Pick, miner's. E. Daly . . . . . . . . . . . .  ; . . . . . . . . . . . . . . . .  . .  Pie rack, E. V .  Anderson . . . . . . . . . . . . . . . . . . . . . . . . . .  . . Pipe and nut wrencb, A. H. Adam . . . . . . . . . . . . . .  . .  Pipe aud rod wrencb. N .  P. Eastman .. . . . . . . . . . . . .  6 
Pipe, manufacture of welded. T. J. Bray . . . . . . . .  . .  Planter, check row curn . .  N ;  E. Schoonover . . . . . . .  6 
Planter, potato. S. C. Schofield . . . . . . . . . . . . . . . . . . . . . .  6 Plow. Hanson & Johnson . . . . . . . . . . . . . . . . . . . . . . . . . . . . • Plow, J. Harrison . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  6 Plow. disk, O. P. Wolcott . . . . . . . . . . . . . . . . . . . . . . . . . . . .  61 .261 Plow foot, W. H. Drake .. . . . . . . . . . . . . . . . . . . . . . . . . . . .  618.070 

ICE BOATS-THEI R CONSTRUCTION 
�fr�:�':.�r�;��·. V��� :��!�fn�':L':,�i::r:��.:u:,� con.tructlon. VIew. of the two f""test lce . •  alll'!l! boats us,11 on the Hudson river in wInter. By H. A. Horsfall, 
M.E. Contained In SCIENTU O'IC AMI!lRICAN SOPPLE­MENT, No. 1 .  The same number also contains .. be rules 
and regulation. for tbe formation of ice-boat club., tbe sai ling and management of Ice-boat.. Price 10 cents. 

THE COBURN PATENT TROLLEY TRACK 

Barn Door Hangers 
Impo.slhle for door to jnmp the track. 
Very simple and cheap to apply. 

pr StJIIIJ fOf' Book. 

THE COBURN TROLLEY TRACK MFG. CO., 
MOL YOKE, M A S S .  

l'hi. beats Wind, Steam. or Hor.e 
Power. We oDer tbe 

WEBSTER � actual bor.e power 
GAS E NGINE 

for 8130, Ie •• lOs discount for cssh. :f��.��:i:,!i'i.��'':!��J'I�f. o,ul!:J 
tberelore we can make tbe

s&,
riCe. Box-

�a��rf��lf.:'i,�tG��I��!. AI.ro"���� 
zontal Engine., 4 to 30 borse power. 

..- Write fOf' Special Catalogue. 
1 0 7 4  West 1 6th 51.,  C H I CAG O 

Dey Street, New York City. 

Thl. '300.00 Lannch for 1200.00, gnaranteed or money 
refunded. Also builder. of ROw and Sail Boat •• 

StJIIIJ Btamps, lOc., lor cataloaue, specif'lling I""" f'equ(rtd. 
R AC I N E  BOAT M A N UFACT U R I N G  CO. , CHICAGO 

Pneumatic elevator ana conveyer, F. �'. Landis . . 618,361 Post. 8ee !t'ence post. Po.:�g:'n':.���nj!��lr�����.�I.��: . .  ��� . . �.���� 618,158 Pot. See Slag or cinder pot. . Power tran.ml •• lon device. W. T. Kammann . . . . 618,101 Power transmitting machtnery. E. Winans . . . . . . .  618,156 

4 PIERCE VAPOR LAU N O HES 1\���0 
$ 1 5 0 A N D  U P. 1 4 Ft. FISH I N G  LAUNCH . 

� STATIONARY A N D  PUM PING ENGINES. 
'" pr Bend fOf' Catalogue StaUng SfM. 

P I E RC E  E N C I N E C O M P A N Y  1 7  N .  1 7TH STREET RACIN E - W I S .  Pres.. See Glass pre... Prlntlnl/: pre ••. 
Pre.s safety attacbment, ))Icks &; Warman, 6iS.064. 6IS.065 Printing apparatus, bag macblne, W. P. Ormsby 618.286 Printing apparatu., yarn. 'I'. H. Hullbe .. . . . . . . . . . .  6IS.3M Printing In color., machine for, J. Meyrueis . . . . . .  6IS.252 Printing macblne, J. Meyrueis . . . . . . . . . . . . . . . . . . . . . .  618.253 

Our Foldill8 Boata aze punCt11�ta�'!': ��r��i�lr!.":� ���I�:;!':,"D ���t��r.:r�;l'��l\e��lf���tt!��,::'�X the Yukon with them. AWRrded first preminm at World'. Fair. Send 6 c. for oat­aloRue. 40 enllraviDII1I. IUNC FOLDINC CANVAS BOAT CO • •  Kolom .. oo, Mich. 

I Printing pre •• , P. M. Randall. Jr  . . . . . . . . . . . . . . . . . . .  618,186 Pu�� �';.�:���. ���I.�,. ���.����� .���.����I��:.�: 6IS.341 DO N ' T LOS E T H E  C. H .C OW D R E.Y MAC H I NE. WORKS 
B UILDERS AND DESIGNER5 OF 
SPE C I AL MACHINERY. 

Puzzle. H .  A .  Bowers . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  618,326 Rack. See Pie rack. Rai l joint .Ieeper .upport, H. Han.en . . . . . . . . . . . . .  618,381 Railway circuit clo.er, electric. G. H. McFeater. b1S,I79 Railway coaches, device for preventing derail-
ment of, A. C. NIcola . . . . . . . . . . . . . . . . . . . . . . . . . . . .  618.283 Railway crossing, E. H. HIner . . . . . . . . . . . . . . . . . . . . .  618,301 Railway frog, B. Habermebl . . . . . . . . . . . . . . . . . . . . . . . .  618,342 

Railway .witcb, Cloud &; Osborne . . . . . . . . . . . . . . . . . .  61S,065 Railway tie, E. I •. Brown . . . . . . . . . . . . . . . . . . . . . . . . . . . .  61S,220 Rai lway., magnetic closer for electric, W. M. Brown . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  618,162 Rake. See Hay rake. RefrIgerator car, A. J. McArtbur . . . . . . . . . . . , . . . . . .  618,281 Register. ' See Casb register. Regi.ter, F. I.ambert. . . . . . . . . . . . .  . .  . .  . . . . . . . .  . .  . . . . 61S,300 Regulator. See �'eed water regulator. Motor speed regulator. Tootb regulator. Rein bolder, J . Fairbairn . . . . . . . . . . . . . . . . . . . . . . . . . . . .  61S,I70 Rollin" mill .hear., P. ·D. O'Brien . . . . . . . . . . . . . . . . . .  61S,285 Roof fla.blng, A. C. Dyer. . . . . . . . . . . . . . . . . .  . .  . . . . . . .  6IS.074 Rotary .team ·englne. J. E. Hartwell . . . . . . . . . . . . . . . 618.347 Rule and level, plumb. J. Morrl.on . . . . . . . . . . . . . . . . . 61S,25-I Sand beacbes, means for producing, W. L. 
Averill. . . . . .  . .  . .  . .  . .  . . .  . . . . .  . . . .  . . . .  . . .  . .  . .  . .  . .  . . . .  618.319 Sanitary appliance, A. 0' Brien . . . . . . . . . . . . . . . . . . . . . .  1I18.2SI 

I Sasb fastenmll. window, Jobn.tone &; Ro ... . . . . . .  fI8.273 Screen. See Wtndow screen. Screw thread., die for rOlling. W. L. Ames . . . . . . . .  618.262 Seal, E. Ticden . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . ti18.U6 

�:��'n"3!�y 0ti':�::::'y �iI�b'h�r.;r: : : : : : : : : : : : : : : : : : : : :  : : �l�:�f 
se��g:'lus b���.��: . . ��� . .  ���.���i.� . ���.�: .::': . .  � :  6IS.057 
�:���':� .. c:�e?J���'if:.;�i�(i. . . . . . . . . . . . . . . . . . . .  61S,373 Sewinll machine thread controlhng mechanism, J .  E. Bertrand . . .  . . . . . . .  . . . .  . . . . . . . . . . . . . . .  ' "  61S.372 
Sbackle. C. Haa.e . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 618,()l6 
Sbade roller bracket. 1Wl . Allen . . . . . . . . . . . . . . . . . . . 61S,315 Sbear.. See Roiling uiftl .bear •. Signal. See 'I'elepbone .wltcbboard .Ignal. Skate clamp fa.tening device, E. H. Barney . . . . . . 618.321 
Skirt l ifter and .upporter, Wolfe &; Rlcbmond . .  '. 618,216 
Skyllllht opener or closer. A. S. Brown . . . . . . . . . . . .  61S,05.1 
��l�I���i����a�gt �·. ��:.:'��·�;'ai : : : : : : . : : : : : : . :  m�:� Sliding gate, lever operated; A. Mason . . . . . . . . . . . . . 618. 112 ., Snow j,uard and .Iate fastener, W. T. Ru •• ell . . . .  6IS.I:# i '" 
�g�fu�n:!���V�;)�n��::���d: 'X: Cla •• en::: : : :.: ��U� I ,h Spectacle •.  P. Moew . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  618.11S ., 111 Spbygmometer. H. L. Barnard et al . . . . . . . . . . . . . . . 61S,049 ... ., Spinning fibrous materials, self·actlng mule for, "''5 Watt. &; Storrs . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 618,259 8 ... Spinntllll machine. J. Mar6eri80n . . . . . . . . . . . . . . . . . . .  618.229 � 0 
��:��l�: �,:-a:�::t�j,:fr!ine we'it':i 'cover: 'i{;'iiilii' &; 61S,233 � Bracken . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  618,358 Stacker . •  trnw. M. Heineke . . . . . . . . . . . . . . . . . . . . . . . . . .  6IS.0!12 1 Station Indicator, A. C. Osenbacb et al. . . . . . . . . . . . . 61R.185 

ACETYLENE ! 
�)�.:�t

e
!�� �'f��:..n:a:�;mso�;-M'�[:1I1�: 

a National AcetTlene Gas Generator. 'I'be moat brilliant Ilgbt ever produced ; safe, 
cbeap, efficient ; csn be Installed any­
where. Does tbe propo.ltlon Interest you ? If .0. write for catalogue and 
prices. THE NATIONAL ACE. 

TYLENE GAS CO .. 909 New 
Ena-Iand Bldlr., Cleveland, O. 

5 MAI N S T. ,  F I T C H B U R.G , M A S S  

Expansion and 
Foreign Patents 

Reduction in Foreign Patent Fees. 

AFTER FEBRUARY 1 ,  1 899. 

To meet t h e  demands o f  o u r  clients w h o  d e­
sire, in view of our n e w  foreign pmosessions 

and our vast export trade, to protect their inven­

tions in foreign countries, we beg to announce 
that we have made a material reduction in our 
charges for foreign patents. 

Our export trade in 1898 amounted to $1,233,600,-
636, showing an increase of $lIi3,766,340 over that 
of tbe year 1897. The balance of trade in fRvor of 
the United States amou nted to $600,000,000. These 
figures indicate the hold which the American trade. 
is getting on foreign markets, and American man­
ufactured goods are now being shipped to all parts 
of the world, The importance of procuring protec­
tion abroad for new inventions was never as great 
as It Is now. The prices at which foreign patents 

may now be obtained are about one-half what 
they were fifteen years ago, and there is no reason 
why meritorious inventions should not be patented 
abroad before the United States patent is issued, 
and the right of procuring such protection is lost. 

Station Indicator, R. Sperber . . . . . . . . . . . . . . . . . . . . . . . 61S.296 
2d Floor. s reo eve an , .  StocklnllS. llum elastic top for, R. Gut.che . . . . . . . .  618,267 

This new schedule of fees will go into effect on 

February I, 1899. 
-

Wii  hi CI I d 0 Steam trap. automatic, J. H. Ble.slng . . . . . . . . . . . . . . 6IS.21;:; I Stoneware or eRrthenware jars. apparatus for 
O C· I makln" mould. for, Kettron &; Maxwell . . . . . . 618,276 1 For particulars in regard to foreign patents, to-

wn IrCD ars Stopper. See Flue stopper. 
th ·th tate t f 0 1 ced fecs see b i d dod I Stove or furnRce, T. H. Eul.ss . . . . . . . . . . . . . . . . . . . . . . 6IS.3<18 ge er WI a s men 0 ur re u , 

e:;':, n::: � ret YO� ��t'�b';ovSeere f��:;:'!��I�i���bA. f.ail:i:la:t�.��: . . . 618.221 'I our Hand�ok �n Foreign Patent Practice, sent 
b')y combine buslne.s Tapping apparatus for liquor •• A. G. H01l'mann . .  r,1 2 free on applicatIOn. Address WIth amu.ement and Tea or colfee pot handle. Savage &; Selps . . . . . . . . . .  6 
grlJ"t df�e� fOro y�u. I Telephone swltcbboard .ignal, C, E. Scribner. . . . . I MUNN & CO. ,  36 1 Broadway, New York. 
ygu'i't. and

e
.;.::r a'id � :r.&�!i:': �p:!����·s. R.·Fiili.: . ·. ·. : ·. ·. ·. : ·. : ·. : ·. ·. : : ·. ·.·. :·: bu.me •• men. A full Theatrical purpo.es, t iltinll brld"e for, S. R. Ellis 6! �' BELTINB f V ' St I ELEVATORS CONVEYORS � r�� of hJ

ng and oel f- Tbeodollte. level. etc . . A. W. Brlgbtmore . . . . . . . . 618,161 1 G !:I 1D . 0 arlous y es, , , n ng Pd
n 

I l
n(l preslses 'rhermometer, oven. C. P. Wbite . . . . . . . . . . . . . . . . . . flB,260 W . , R Y  type

l
an a 

WPji
rmt

f
ng Thre.hlng macbine cylinder, F .  F .  Landi . . . . . . . . .  61S,300 COAL MINING aud HANULI :S G  MACHDlE , 

s)'pp Ie.. te or , 'I·ie. See Railway tie. ' 
�talogu& Ji21� ::';' 1  Tile, grooved. W. Borgolte . . . . . . . . . . . . . . . . . . . . . . . . . . m,m The J E FFREY M A N U FACTU R I N C  CO., COLU M B U S ,  O. 
J� BiiI� I (� em page M ... .... 1 .. 1MfA CGmJlII&e oa&aloglH. Nllw York Branch. U De7 StNe\" 

© 1899 SCIENTIFIC AMERICAN, INC.
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Can I Become an Electrical Engineer ? 
u c!� IUB:::::eh����ll�l!��t;:::'��: i��i�e:re8B The Electrical Engineer Institute of Correspondence Instruction, Dept. A, 

Endorsed by Every Prominent Electrical Engineer. .!�o::�i:�T'!t���Lt�N����i�'?)� 1 20- 1 2 2  L l UEUTY STREET, NEW YORK, U. S. A. 

Founded bll MatMw Carell. 1785. 

H E N R Y  C A R E Y  BA I R D  &. CO. 
I N DUST R I A L  P U B L I S H E R S ,  BOOKSE L L E R S " I M PORTERS . 8 1 0 Wal n ut St . •  Philadelphia. Pa • •  U. S .  A.  

rr Oltr New ana Enlarged Catalogu< of Pradical and 
Scle"ti/l< Boo"". 92 pages. Svo. a New CatalogtU of Boo"" on 
Steam, the Steam Engine, etc., and OUT otMr Catalo(fues, 
tM whole coverilng every branch of Sclence applied to tM 
Arts. sent free and free of postage to any one in any part of 
tM world who wiU furn �.h us with his address. 

placed upon your kltchen ranJte wil l .upply the family liberally WIth .pa"kllng dl.tilled water. 
1'1 08t 8cieotiO"c in con­
struction. Larl(est Iraar. ��:�: �P3:;!�ba H\f::�! 
sition. Endorsed by Ral­
� ton Healtb Cl nb. Send postal for booklet uB" to 
The A; R .  BAILEY M FG .  CO. 

6 4  Malden Lane, N .  Y. 

" TH I NK ON THIS P' 
You can lea.ve Ne w York b y  the New 
York Central at 5.3) o'clock every after­
noon a ud dine in San Francisco the 
fou rt h evening fol lowing. 

3.400 miles in four days. 

No other line than the New York Cen­
tral can do this. 

A hoo'det on the " Lake Shore Limited," containing !!��3e��:ri�!\�.U;la�� �:��1fet�vb� �:f:J�e���!� &�J��: 
H. Daniel •• General Passenger Agent, Grand Central Station. New York. 

water. Nothing but 
dl"tililati,on will eliminate both 

and inorganic impurt. 
'An ordinary cook stove Is 

all you need with 

THE SANITARY STILL 
t o  give you pleuty ot pure, spark­
ling water, mrated with steril­ized air. Free booklet. Our'lO.OO 
STILL has twice the capacity 
of others. Write at once for 
purticulars. 

CUPRIGRAPH CO . .  81S No. Green Street. ChicagOo 
THE POLARIZING PHOTO-CHRONO­

f���i--:e:;'��?::t,!:�y.�':,�,:!n���r�1��n�����ea�f'f:e mOE't remarkable 8cientifiic instruments ever devised. i'uHy illustrated. Contained In SUPPLEMENT 1 096. Price 10 cent.. For .ale by Munn & Co. and all new.­dealers. 

"" The Best Still made and at � the u.ual price. . Will furnl.h one pint of pure distilled watp,r 
a. 53.50 Trojan Sanitary Sti l l  

I 
. 

r�:'lr3!��e�WiuWola .• l�u�)'T&�Jl'fc 
MFG. CO., TROY, OHIO. 

STERLING METAL POLISH (1-- - . Gnaranteed harmle.s and not to .cratch the 
�� .oftest metals. Just the thing for E::lIsbln£ ! . !' ��,::..���b's{��f�n;.::,':.dt��rt'i,%�ldp�� 

'�:: . �� ",;g':,���r t�al�wer��.e!�� 'i:'t'l::::I��� ers. AI.o agent. for canvassing. 
M I LLER BROS. & CO . , 300 G reenwich St .. New York.  

TOMKINS HORSE BLANKET PIN. 

!I

��;;;;:=p,r�o�t�ec�t;y�o:u�r horse and S8V:d.0ur blanket. w�n,."�e:g���eni �I; 
H O OK ON STAY 0 mall lOc., or 2 hooks -- , . ,  and 1 breast pin 200. 

S. P. 'I'OMKIN':, 'I'ILLY FOSTER, N.Y 
" NEW STANDARD " 

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

Ye'!l::tea:J'm�:tb��';hl�':,�:rm;II!��� on the market. Liberal dIIscount to job­
bers. WILLIAM ROCHE. Inventor and Sole Manufacturer. 25� Green­wich IStreet. NEW YORK. U. s: A. 

Collars _ 
Cuffs. 

Stylish. cODY •• ient, economical. Made.of 
fine cloth, finished in 
pure starch, and ex .. 
actly resemble fash­
ionable linen goods. 
11o Laund,.y W_k 
When soiled discard. Ten Collars or five pairs of Cuffs, 25cts. By mall, 3Ods. Send 

6 eta. in stamps for sample collar and pair 
of cuffs • . Name size and style. 
REVERSIBLE COLLAR CO., Dept.J , Boston, Mass. 

Tilting box or receptacle. J. C. Murphy . . . . . . . . . . . 618.120 1'ires, clamp for ill8erting tubes in pneumatic. J .  H. Driscoll . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  . .  . .  618,073 Tire •• inner tube for pneumatic. J. H. Dri.coll . . .  618.072 Tongue support. E. JarrelL . . . . . . . . . . . . . . . . . . . • . • .. . .  618.271 

�:g�r.���utft��nO:'· l�· J�U;i�t'eris : : : :  : : : : : :  : .  : : :  : : :: ��g:r� 
'1'001. com binatiOIl household, H. R. U eckermll.n . 618,258 
'1'001. combination pocket. W. H. Spence . . . . . . . . . . 618.2�1 Tooth regulator. M. A. Knapp . . . . . . . . . . . . . . . . . . . . . .  618.105 Toy rocking horse. �'. Wilfert . . . . . . . . . . . . . . . . . . . . . .  618.155 'rrain pipe couplin�. automati<', J. E. Forsyth . . . . 618.001 Train traction ttystem. 14', 1i:. Case . . . . . . . . . . . . . . . . . . • 618.0a-l 'rrammel stick connection. H. K. Harbaugh . . . . . .  618.345 
���r.ey S.'i���: ga�Oy����.� �:.��: . . . . . . . . . . . . . . . . . . 61S.231 Truck. convertible. G. M. Bott . . . . . . . . . . . . . . . . . . . . . . 618.32'; '1'ru.s. J. M. Cu llis . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  618.:J34 'rympan shifting mechanism. L. C. Crowell . . . . . . .  618.058 Tympan .hlftlng mechani.m. Crowell & North . . . 618.059 

E L E CT R OTYP I N C. 
Wood Btue, Patent Meta.Z Balle

, 
and 

Patent .. Interchangeable ' ; 
Job, CatalOflue and Book Platu. 

!2!:I � � 

COIDIDI .. slo n  
N E W  E A ST R I V E R  BRIDGE. 

City of' New York. 
'1'ympau .hifting mechanism. T. M. North . . . . . . . . 618.125 N oUce to C o ntractors. ��f::����.g���·��J��u�: .�: . �.��.�: '. '. ':. : ' . . : . .. .. : . .. ... :: �t�:�'1 Valve gear. rever.lble. A. G. Divet . . . . . . . . . ; . . . . . . . 618.068 For the information of Intending bidder. on the Steel 
�:�I�l� ����J�n:'g��r�t*��::(iili'(;rd : : : : : : : : : : : : : : : :  glN� . Tower. and End Spans of the New East River Bridge, Vehicle truck. motor. W. C. Barr . . . . . . . . . . . . . . . . . . . 61S.244 ' the Comml.slon of the New East R iver Bridge .tate as 
�:�g�:g:�:'���P�ii�:��ciiaiii's'm: G: 'Hesf'::::::� m�:� I follows : As Eoon as the money necessary for buch con-
Ventilator. See CarriaJ{e ven�ilator. I structton is appropriated, advertisements will be issued, Wafer • •  apparatus for makmg folded. H. D. . and. as the time for openlnR hid. will be Hxed at �he 
wa���kltt8ci"abi;; riinnoir: 'F;: 'k De wiii: : : : : : :  ::. �:�::l earliest po •• ible date thereafter. Intending bidders can 

I ELECTRIC BELL OUTFITS 81 .00 EXPRESS . paid. E. B. CROSBY, Lockport. N. Y. 

I d c n 8  Pe"fectl'd alld done on .hort 
.1 . C. SE n, 11'II1J1J'�1 notice. (Jata-

lSI Madl.on St .. Chicago. log'" Free. 

NOVELTIES & PATENTED ART I CLES Manufactured hy  Contract. Pnnchlng lJies. Special Ma­ch lner!'. E. Konlg.low & Bro . •  181 8eneca St .. Cleveland .O. 

MOD� L S  t o  G ATA C Q G U E- S C R G '­
� R5 c;t:, U N I O N  M O D t L  W O R K S  

& c:. E.A <:0 1 9 3  C L A R K  C H I C A G O  
;al'��s?Oc�m�rri';dE'sroe�aa'i;�' feed' raCk 'for; 'G: 618.102 I 

now apply to tbe Chief Engineer. at his office, � Broad- I $5-0- · Agent·. proHt per week .. ure. WOl'k for us 
"flarrouffc . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 6IS.:U6 way. In the Borough of Brooklyn. City of New \ ork. for and �et II. flO outHt. Side line. Terms aud Warp .stop motion apparatus, G. O. Draper . . . . . . . . t!18,378 plans, specifications. form of contract. and all neces- Prem1U�s FREE. Sell� at ever

. 
y bo�u8e. 'I'ry WashIng machme. J .  R. Carter . . . . . .  _ . . . . . . . . . . . . . 6IS.331 .ary Information. in or<ler that they may have ample us. E L > CTROGRAPH CO .. 28 Bond �t . . N. V. 

�:��� :;,o���nj,�b�'i.':��: : : : : : : : : : : : : : : : : : : : : : · : : : :  �lHfJ time to prepare their e.timate •. By order of the Com- WHO  WILL S U P PL Y  RO U N D  WIRE fol' Water meter. dl.k. J. '1·homson . . . . . . . . . . . . . 61S. 193. 618.ilII2 mls.lon of the New East River Brldlle. manufacture of smal l wire nal l s ' Es-
�:�:� :::.';,t:ryf��ea��':.�:����nA.Js:8��·�.� : : : : : : : :  �:�:� SMITH E. LANE. �l���es�fi::f�iir:e��N��:':r'::':;�'l(:��h��'!:���f�e-Webs of material, machine for cutting and trim. Commissioner and Secretary. minK. R. L. Patterson . . . . . . . . . . . . . . . . . . . . . . . . . . . . 61S.2b1 Chambers IStreet, Borougb of Manhattan. Jan. 5. 1899. 

����:�: t: &: r.,gftti��·';i::::::::::::: · :· :::::::: ·::.: gl�:m Weigher. automatic. J. & D. D. A. Outcalt . . . . . . . . 618.129 Well'hlng machine. F. U. Richards . . . . . . . . . . . . . . . . 618.3Ilo3 WeighinK machine. automatic. �'. H. Richards . . .  618.384 Wheel. See Current wheel. Paddle wheel. Windla ••• W. H. HarHeld . . . . . . . . . . . . . . . . . . . . . . . . . . .  618.203 Window and IIgbt reHectlng device. C. E. Man· ning . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 61R.2S0 Window. cellar. L. Tremmel . . . . . . . . . . . . . . . . . . . . . . . .  618. 145 

Y O U  CAN MAKE. $ I OO .A W E E. I\  � OWN YOUR OWN SHOW, COMPLtTt O UTrlT-$ I Q O  
L IFE M O TI O N  FI L M .5  &. MACH I N £ 5 

GREAT PAS S ION PLAY &. ? O O  O T H E R  S U B J E C T S  
� L ,-, � -'- R  c A T ""' l- O c.. U E.. !':> , R C E.. S L UB IN. LARGE 5' MFR PIiILAO£LPIiIA P A 

Wlndow .creen. G. W. Golden . . . . . . . . . . . . . . . . . . . . . . 618.004 IIfVENTORS We make Speclal M .... Wire drawing composition. H. W. Fark . . . . . . . . . . . . 61S.079 chlnery Model. Pat-Wire. manufacture of seamle •• compound. T. �'. . I tern •• t,;OI. dies. etc . . Carlisle. . . . . . . . . . . . . . . . .  . . . . . . . . . . . . . . . . . . . . . .. 618.16.> Al.o patented noveltle. by contract. Eaale Tool and 

���'i.��.ht�':,·;,'\�o�i,,!b����cii: · . pipe' and ·niii. 618.187 Metallic Mfa. Co., Cor. 5th & Elm St •.• Cincinnati. O. 
wrench. Pipe and rod wrench. 

DESIGNS. 
Ba.ln. catch. J. J. Lonergan . . . . . . . . . . . . . . . . . . . . . . . .. 3O.OM Bed frame corner bracket. J. H. Dyett . . . . . . . . . . . . .. 30.068 Bicycle frame. L. :1'. Smith . . . . . . . . . . . . . . . . . . . . . . . . . . . 30.0<0 

M O RAN FLEXIBLE' JO INT � ... ,: 
for Steam, A i r  or Liq uids. Made in all .ize. to stand any de.lred 

. 
. 

pre.sure. Send for reduced price list. � Moran Flex ib le Steam Jo i nt Co.,  I nc'd 
U7 'l'hlrd Street. LoUISVILLE. Ky. 

X��;I�·�:gai��h8�l:.'n!r�ai�Ye.1;.��t':.�le,:,:oi: : : ::: �:8!� HOW TO MAKE AN ELECTRICAL Buffer. E. T. BurrOwe . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 3O.U.'iI\ Furnace for Amateur's U.e.-The utilization of 110 volt Call box and base.. H .  h Haupt . . . . . . . . . . . . . . . . . . . . . .  30,053 electric circuit" for .mail furnace work. By N. Monroe 

l�ypE. WHEELS. MODELa &..tXPEftIMENTAL WORK.IMALLMlllCHlJEIft' L�a • ETC. "!ow 10.. aTEnclL WORKt IOU N" .. AU B! N.T. 

Experimental & Mode l  Work 
Cir. do advice fr.,. Wm. Hardam & Son.45-b1 Rose �t..N. V 

GAS ��Q GASOLINE ENGINES . WAT E. R  M O T O RS B AC K U �  WAT E. R  MOTO R co N E.WA R K  N J U S A 

Car .igns. hood reHector for street. ')'. Millen . . . . .  30.058 Hopkin.. This valuable article I. accompanied by de-
8�m�a1�����nie;��f��fieii: : : : : : : : : : : : : : : : : : : : :: : :: �:� ��:d����,��;i%·y �:t��g���I:·v��e�h:;,�� VOLN EY W. MASON & C O . ,  Die plat.e. R.  A. Stewart . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  3O.04Y use of  t�ol.. Thl, article I. contained In  SCIENTIFIC 

F ' , 
P �r.:':.'�':,".i�ei,.\. ���r.Je� .. : . : : :  .... . . : .: ... : .. . . . . .... : . .  :. :l:8!� I ��E:J�A:r £rllf.:;r�o:���i-l..1��;, §:;ey��kc�rl;; rlctlon u l leys, O Iutches & E levators 

Hot air regi.ter •• heat deHector for. E. J . Tracy . . .  3O.05IJ or by any book.eller or newsdealer. P R OV I D E N C E  R .  I .  Masher. vegetable. C .  Van Winkle . . . . . . . . . . . . . . . . . .  30.067 .1 ------...... -------------------------------------Mat or .imllar artide. H. W. Hartman . . . . . . . . . . . . .. 30.075 Mea.ure. G. M. Walter . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 30.051 T H E  CY P H E R S 
t!:��t:�r���rBb�e���pincii8· : : · : : : : : : : : : : : : : : : : : :  :l:� Incubator and Brooder �::'z�?eP�g:� Wp���e�.;�. �.i����.�

.
:::::::::::::: . . :: �::m Reel frame. A. G. N. Vermilya . . . . . . . . . . . . . . . . . . . . . . . 30.063 ; Sasb pulley case. G. A. Dicker . . . . . . . . . . . . . . . . . . . . . . . 30.055 

���II�.f���:i·n':r.:��gA!d�e����::::::::: ::::: ::::::: �:� Spoons. etc.. handle for. F. R. Roberts . . . . . . . . . . . . . . 30.043 Stocking. O. O.borne . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 30.074 
��g��: ������18�j,�·&K���;.a,;; : : : : : : : : : : : : : : : : : :  : : : !:J:l:/ Tile. E. S. Thomas . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 30.072 Tubing. F. A. Wilmot . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  3O.Ob'2 Velocipede front fork. G. L. Thompson . . . . . . . . . . . .  30.071 W a�ak�roX Jft�:i.���t . .  d��� • .  ���. ��,e .'� . �.l�.�������: 30,057 

TRADE MARKS. 
Ca.e hardening and annealing compound. Ameri-can Carburizing Company . . . . . . . . . . . . . . . . . . . . . . . .  32,424-Cigar •• T. M. Blakemore . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 32.422 
�l���: :��:k l?io�d8�d�r8Wb'eri .&. COmpany: : : : : : :  [�:m I 
Gun wad •. F. C. Fowler . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  �2.126 

The Only Pract ical System of I ncubation.  
Mol.ture Self-Snpplled and Regulation Ab­solute. Produces Strong. Healtby Stock. 

GOES FREIGHT .PREPAIn. 

Send lOco for fuUy LUmtrated CatalogtU to the 
CYPHERS INCUBATOR CO. 

Box 2;'J, Wayland. N. Y. 

T H E  
H ATC H E R  

U N I V E R S A L  
A N D  B R OO D E R .  

Groceries, certain named. Feilchenfeld Brothers .. ;;204J7 1 
�:��f��fa:in!j;;��t�o� .. ��� &h�::.'!:�a��e .

. .  iC.r: 32.409 I --------------------------------------------

Hoye . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 32.412 ; B f Y �GREAT HATCHES ! t!.:'t.':l: :.���;���gf..plt��:::;:.I�:����.I���.���.t. :::: !li::� • ore OU :::;::-u�"U;;_-.• ':� 
.

, THE MOlITOR IICUBATOR Plow. and tbeir parts, Soutb Bend Iron Work.. . . . . :

. 

', . .  Is thOroughly .uc .... ful . .. If reg"l.tln�. . 32,429. 32.4.10 B an 
". 

easUyoperated by unskilled peraoo. We p.,. 
��g�:::g�:: �:�:1� �:::�: �w�:���0��aS�f·4��: �:�� IY � �. J -�r��!·

COD��y.?J.
d �:�a��:a�.aDd Remedies for bronchial affection •• J. Wertheim . . .  32.410 b .. - = .=.Tbe Meaitor Co., Box 61, Moodus, Ci. 

�e�e:.rrcf'br,.i�t�:'c�;:.':,��:: .��.� . .  I����':"�.���I.� •. 32.411 Incu alor RinK •. F. H. Sadler & Company . . . . . . . . . . . . . . . . . . . . . . 32.408 1 • LIFE PRODUCERS Rubber boot. and shoes. Lambertville Ruhber . 
SaS:hla:fetoSmcao�u�nplllin·';!ms· .· 6c·Datsr·r:I·Ma·g·Oer.i-is •. · ORin. tmB' a'oilnle'tyC�m�o�m�_' !li:m II SUCCESSfUL INCUIA TORS. 

� '" 0 
", ' . . .•.••. ""-

. . L I FE  P R E S E R V E R S  pany . . . . . . . .  ; . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  32.428 ------------------ . . . - - . ' '''. .,. . .  
SUCCESSfUL IROODERS. Silk fabric •• Stirling Silk Manufacturing Com-

All about tbem In our 143- ge cat&-Skift���iivei-... tein· iij.otlie;. ... :::::. : : : : : : : : : : : : : : : : · : : :  g:� 50 Y E A R S '  " . . . _ logue. ldalled for G cent. Fn'.tamps. Stiffeners, certain named garment . . J. Levi. . . . . . . . .  32.4111 E X P E R I  E N C E  DES MOINES INCUBATO� CO., BOl 75, lie. Molues. l .. Tobacco pipes. cll'ar holder •• Cigarette holder •• and cigarette papers. W. Demutb . . . . . . . . . . . . . . .  32.423 Tonic. and nerve foods. R. J. Pre.cott . . . . . . . . . . . . .  32.414 Whisky. rye. B. Corr . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  32.421 I 
LABELS . 

. . Delicious Pept.onized Cream Cheese," for cheese, 
C. J,. Harrell . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  6.783 

U Essenic." for a salve or ointment, Essenic Manu-
, . }4·t����hl,l�g ����aacl�te . 'Po'wders: j,' . for ' heiidache 6,786 

powders. G. L. �·orbu.h . . . . . . . . . . . . . . . . . . . . . . . . . . . . 6.785 
U Kossuth Bitterwater." for biUerwnter. A. Falck . 6.784 
. .  Rose's Exterminator," for a rat extermiuator, D. Ro.e . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. 6.787 
to Rose's Non-Poisonous Insect Exterminator," for . an Insect exterminator, D. Rose . . . . . . . . . . . . . . . . . . 6.788 " Virot's Flavors," for fill.voring extract bottles, W. L. MacGowan . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 6.i82 

PRINTS. 
. . The A lliance," for playing cards. New York ('.on-solidated Card Company . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 97 
U The New Poker Squeezer." for playing cards, New York Consolidated Card Company . . . . . . . . . . . . . . . . . .  98 

A pri n tr.d copy of the speCification and drawins.r of any patent in the fore�oinl! list. or any patent in print 
I •• ued .mce 1863. will be furni.hed from thl. office for I 

Anyone sendtnl{ a sketch and description may quickly ascertain our opinion free whether an invention is probably patentable. Communica-
��on�s f����tbI3��ft:2ee�t�;lfO����:��: ��ie�\��t8 Patents taken through Munn & Co. receive 
special not-'icc, without chnr!:!"e. in the 
Scitntific Jlmtrican. 

A handsomely i llUstrated weekly. Largest cir­culation of any SCientific journal . Terms, $3 a year ; four months, $1. Sold by all newsdealers. 
MUNN & CO.36 1 8rOadway· N ew York 

Branch Office. 625 �' St . •  Wa.hington. D. C. 

. a ay ure and we wlll &hOwyoU $3 D ' S 8endu.)'OQradd ..... 
how to makel3ada,. 
absolutely Bure . we furnish the work and teach you free ; you work in 

tho localit,. "here you live. Send 118 your nddreu and we will 
explain the busioess fully . remem ber we guaranteeacJearprofi' 
of 13 for every day'li work ; absolntply Imre . write at onCE'. 
BOUL aUIlFACTIlRUO CO. II .. 718 ' IlnllOIT. IIICU. 

10 cents. In ordering please state the name and number W E of the patent de.ired. and remit to Munn &; Co .. 361 :I�:::�in�:': o�o��ie���i���f� :i�.:': t;;:� where ! W IL L  D O U B L E  Y O U R  S A L ARY 
Canadian parente may now be obtained by the in· if yon will study at home in spare tim�. Courses In Electrical , Mechanical, Civil and Mtnin� EnJl'tneering. Merhan. 

ventors tor any of tbe tnventions named In the fore- ical Drawing and Maehlne Design, Architecture. etc. Cost. next to Dotbinfjl. Best text books free. Write for 
{Olng Hilt, P!'Ovided the,. are 111m pie. at a coot of 140 each. free i I Iu.trated 100 p. S. A. Circular. ISample pages of text books, drawing plate and booklet of letters from 

��£='5�Z!�J:!: 1 THr·UN'ITEi;WoORRESPONDENOE SOHOOLS, 1 56 Fifth Ave., New York. 
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- -� ,, - - THE H A RRINGTON &. K I NG PERFOR ATING C O .  . �� 
�.�' - '  PERFORI\TED METALS OF EVERY DESCRIPTION FOR ALL U SES :  C k I'ctA::G 0 ..  �i� 

Imnrovomonts on Imnfovomonts 
Another year's 

experience IInds 
expression in a 
larlle number of 
p rac t l c a  I Im­
provements on 
The WI NTON 

M OTOR 
CAR RIAGE 

for 1 1'99. 
Slmp,Hclty. duro 
ablhty and econ. 
omy of opera­
tion h a v e all 
been considered 
The Hydro-car­
bon system. 
Write for print-

Price $1,000. No Agent.. ed matter. 
THE W I NTON MOTOR CARRIAG E CO .• C l eveland, Ohio. 

............................ 
• AdJ'ustable Se 'be A !murled and nlck- . • rl r. eled hollow sleeve, . • wlth a • • • • clamp. • 
• to hold Ing de- • • dlll'erent • vice at each end . • tools. Made In 8 In. and 12 In. lengths. Price of • 
• 100. extra. .... o! It ... Tools !re.. • 
• elther slze. � milfe point for pattern makers, . 

. l.H8� STARRET 2.913, Atho l . ff.AI.'l: . •  .................... , ...... . 

AN ART SOUVENIR 
OF THE WAR 

f�n:l�il:Il'eoi�e�3IW::i ��:: 
A ff Inclosed In handsome embossed 
�}ortfolio. �tze of each engraving, 6 
x 9 Inches. .A Valuable Ketpsake. 

Complete Set, by mail, !J3c. 
T H E  HERO MFG . " SPECIALTY CO. 

RKAR-AmI l ItAL 31 Broadway. New York City. 
DJjJW E Y .  Jr' Agents Wanted Everywhere. 

There is no Kodak but the Eastman Kodak . 
By the 

KODAK 
SYSTEM 
:!e��n:O!,:so�:JaE�foa:�e I�n:= daylight. 
The film is I?ut up in cartridge 
form and IS perfectly pro­
tected from light by a strip of 
black paper extending the full 
length of the film and several 
inches beyond each end. 

To load : simply insert this 
cartridge in the Kodak ; thread 
u p the black paper ; close the 
camera and gIve the key a few 
turns, thus bringing the film into position. 

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

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

Kodaks $5 .00 to $35 .00 . 
Catalof!Uesf .... at tlu EASTMAN KODAK CO . 
dealers or 0:; mail. Rocbeller, N. Y. 

This I . .  

FLY'S 
FOOT 

one oCthe thousand' 
or inlerestillg and 
instructin things 
which may bf 
examined by all1 
one w.ith this 
mkf'OKupe 

A First-Class 

MICROSCOPE 
And Outfit for Work for 

$16.� 
A R.U.ble ScIentific luttumeat 

Just the Thing for Winter Evenings 
as well as Summer Afternoons 

An inexhauslibh: m ine of amusement and 
information for young and old. Easy to use. 
Perfect optical 

'results. .. One may U!;e the 
microscope a lif�lime and never look at the 
$arne thing twice:' 

Outfit consists of m icroscope as shown . twelve prepared ohjecrs. such as fly's wing, 
foor of insect , etc . ,  book describing and illus­
trating 1 ,000 common microscopic objects. f��:p�:��� and covers ror mOUDlln&, objecls 

Mk_. all prices. up to $$00.00 
BAUSCH 4: LOMB OPTICAL CO. 

Rocheater. N. V . .  
rMagnitle5 1 80  diameh:'rs (32.400 times,. NSW VORK c:rrv c:lUCAoo 

(CYPRES�� 
M!f�� p�t.�o:els, ! Railroads. Waterworl<s Systems for Small Towns and Private Grounds. 

Send jor lUmtrated Cataloglu. 

Csn be fitted to any cam­
era. Hold 12 plates. 4 x 5 
�}o

,
J�lyf.!:· Of��<;''h�� 

Cameras free. Special 
Cameras made to order. 

A B O O N  TO B I CYC L I ST S--.... 
Yon will remove all the attendant dangers of Coasting; and all risk 
of accidents, If you nse the 

ECLIPSE BICYCLE ��:s���o:n:U�::�i: 
An Automatic Clut.ch is attached to the rear s

s
rocket. Br holding the 

�����i\�
I
3t':,

u
f��t'

w
J:�����f ::�'8!�� �¥J'nip�f:���! ��'t�J'�:: 

pletely control the wheel with your feet on the pedals. 

Write !or parUcuiar. to ECLIPSE BICYCLE COMPANY, Box X, E L M I RA, N. Y. 

By N. Monroe Hopkins. This " bUIlt-
�

" laboratory ::���� .:rl� ;,�tr..
h 

:�ti':n<;,�
e 
1Fi.�

n
=ce ��� w.!t�: 

by any amateur �lIIed In the use of tools. and It wID 
work as well as a '125 balance. The article Is aecom-�t::� J'lt::t.:g::. 

w
�6���e,�:'j��n:��:A'1n 'S���� 

TnrIC AMERICAN SUPPLEMENT. No. 1 1 84. PrIce 10 
cents. For sale by MUNN & Co., 361 Broadway, New 
York City, or any bookseller or newsdealer. 

""""tR OIfI ��lJii;t,. I i' ... � \  l.aSTEEL COMPAW 
,. -.- �) �.tr B'-O� 

�/��"," ' T.sB U\\V ' 
APOLLO BEST BLOOM 

GALVANIZED IRON. 
We never have stenciled an orde: 

of galvanized iron faise to its gauge 
SlIch orders go to cheap maker£ 
p,'enerally, of course. 

Apollo Iron and Steel Company, 
Pittsburgh, Pa. 

]I rOOt=POWtr tatbt $90.00 

NO. 5 SCREW (JUTTING LATHE. U" IwlD&, 84" between centers. 

and Outfit of COOls. 
SPECIAL O F F E R ! 

List price of the No. 5 Lathe Is $00.00. We will furnish the Lathe 
with Set of Slide Rest Tools. Three Lathe Dogs, Five-Inch Chuck 
with Two Set. of Jaws. Lathe A rbor. and Set of Morse Twist 
Drills. 1-16 x � x 82ds. In all amonnUng to '110.00. for $00.00. Goods 
carefully packed and on board cars at Rockford. IT Semi jor nescrlptwe Catalogue. 
W. F. & J O H N  BA R N ES C O .  

999 RUB., STREET. ROC K FO R D ,  I L L .  

THE CARBORUNDUM co., - NIAGARA FALLS. N .  y ,  

.. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .... 

830.80 and Upward. 

T H E  B EST IN , T H E  W O R L D .  IT Handsome I11l18tra.ted catalogue describing oor 
full line of twenty-three model!! mailed free. 

ebt Black mfg. £0., Erlt, Pa. 
e • • • • • • • • •  , • • • • • • • • • • • • • • •  I • • • • • • • • • 

£aldum Ring 
taml). _ 

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

Get the Best. Price 83.30 .AgoRta wanted in ..,trJ/ town. 
CALC I U M  KING LAM P  CO . •  

Waterbury, Conn .  

S C HI All varietIes at lowest prices. Best RaIlroad OS n:gk
l��S-:v�

o
:nr�I.:i�lc:CI�cales �"fe:: 

Sewing Machines. Bicycles, Tool�. Save Moner. Lists Free. CH ICAGO SCA LE Co .. Chicago III. 

Ruby Jeweled 
Elgin Watch 

by railroad men-who require the 
most truthful time-pieces. 

The jolt and jar and heat and cold 
of the Engineer's cab test a watch 

ae nothing else can. 
Nearly eight million Elgins in a third of a 

century (more than any other factory in the 
world has produced in the same period) is the 
record ol the Elgin National Watch Factory, 

High grade, but not high price. 
An El.r_ w.telt alwaJll haa the word ''EIcIa'' ellilraved on the worksC-fnll7 8llaranteed. 
At all jewelers-everywhere-in any style 

case desired. 

EXTRAORDINARY CHANCE 
TO BE SOLD OR LEASED 

Great Mining Business in Siberia ConSistIng of'abont III gold placers, each nearly live kilo­
meters long and one·ftfth kilometer broad, that Is about 82,000 acres of gold-bearing land. with buildings, ma-���';;rr;in"tr���;sio���:t'\n�l�f:���f S�:;�

I
��I�� 

from Government for arranging B Limited comp
� ��:���:8:��=:;�:¥��l��;�����a��m.; 

of the mines have been among the rlcbest of Siberia. 
hsvlng yielded already about 1�000 kilos "Iacer gold, 
�=��:!

t
����:'�::N .u:.tr:t�tou�t ��tl�:��Y:� 

easily reached from San �nclsCo by 8teame
1 

railway, 'A�1tC�IfiR�� Jf��::'i'
t
ii:r:n dr��e8Ibe�!?�0�0�1:� 

vechtchensk : or Mosco,,!, .Hminlstratlon of Zea Mmes, 
Mr. IW AN VOLKOFF. ",ovlnsky Boulevard 86. 

J E SS O P 'S  S T E E LTHB\�\RY 
F O R  T O O L S ,  S AW S  E TC 
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PRINTING IN'" 
The SCIENTIFIC AMERICAN 18 printed wltlt (lJIA& 

ENEU JOHNSON &. CO.'S INK. Tenth and � tits., PhiladelphIa, BIld 47 R<_ St., opp. DUBIle. New Tori 

© 1899 SCIENTIFIC AMERICAN, INC.




