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VICTORIA. 

As a journal devoted to the interests of the arts and 
sciences, we offer our tribute of respect to the august 
sovereign. whose reign of three score and three years, 
just closed, has witnessed an advancement of mankind 
in the arts of peace for which there is no parallel in 
the history of the world. 

How far the manifold virtues of the Queen conduced 
to the industrial pre-eminence of the people over whom 
she ruled-a pre-eminence which is only now being 
challenged-is a matter fo\' conjecture; but if. as some 
affirm. the stability of a nation is to be measured by 
the purity and strength of its home life. we may well 
believe that to this noble lady who was at once a 
model mother, wife. ",Wow and Queen. much of Eng­
land's greatness is due. 

In an age which is. or is supposed to be. less sym­
pathetic and more cynical than any that preceded it, 
there is something profoundly reassuring in the uni· 
versal wave of regret that swept around the world 
with the tidings of her death; for. in the instantaneous 
and unsolicited display of sympathy that broke forth. 
as in this city, in a thousand half-masted flags. we 
see the impulsive tribute of this twentieth century 
world to a lady who. amid the unbounded opportunities 
for display and self-aggrandizelhent that surrounded 
her throughout the sixty-three long years of her reign. 
preferred always to be queenly among women rather 
than Queenly among queem,. Yet she was both; and 
it is in the happy commingling of her public and 
private virtues that she has won the love of her people 
and the profoundest respect of the civilized world. 

------. ---..-..� -- ----
THE N A VAL BILL. 

The bill which has just been reported by the House 
Committe� on Naval Affairs is considerably the largest -
that has ever come up for the consideration of Con­
gress; and yet. great as is the total. it is certain that 
every dollar of the money asked for js required, if our 
navy is to keen nace with its ever multiplying and 
widely extending duties. The annual appropnation bill 
reaches aoout $80.000.000 and even tnIS great sum does 
not include the. new shins which are contemplated 
in this yea I s programme of construction. Four ves­
sels of the first class are asked for two of them to 
be battleships whose cost. exclusive of armor and arma­
ment. is put down at $3,850.000 each, and the other 
two are to be armored cruisers of 14.000 tons displace­
ment, which are to cost, exclusive of armor and guns, 
about $4,000,000 each. The total cost of these vessels, 
$15,700,000, is not reckoned in the appropriation bill, 
however and if this sum be included the t.otal amount 
required reaches about $95,000,000. 

The $80,000,000 are to be devoted to the work of 
bringing up, not merely our existing ships, but the 
dock yards and building and repair plants on shore, to 
that high standard which is necessary, if our navy is to 
be at all times in a position of proper efficiency. As a 
matter of fact, our equipment on sea has developed in 
recent years far more rapidly than our equipment on 
land. The navy needs dry docks, repair plants, coaling 
depots. naval magazines. and supplies of ammunition, 
besides a thorough overhauling of the battleships and 
cruisers, docks, and machine shops which have al­
ready seen longer 01' shorter periods of service. T'Yen­
ty-five millions are called for under the head of con­
struction and repair. while $11,000,000 are to be 
devoted to the naval stations. docks, and navy yards 
throughout the country Coaling stations and dry 
docks do not appeal to the popular imagination. nor 
1111'1,'] as brave a spectacular show as battleships and 
("l'ui�ers. but to the naval strategist it is known that 
nr�m thmr existence may depend the issues of a naval 
\\Ul' and l:JJ.te :rtf' a maritime nation. 

------�� -------
YACHT RACING AND THE To.WING TANK. 

For reasolllS which are to Oe sought on both sides 
of the Atlantic. the international yacht races of 1901 
promise to have a special interest. Not since the 
year 189'3, when there were no less than four yachts, 
each of av.distinct type ronstr_urj;ed for the defense 
of the Cll'P, has there been a contest in which America 
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was represented in the preparatory trials by more 
than one new yacht. The "Defender" was the only 
boat built specially for the contest in 1895, and in 1899 
"Columbia" was the solitary champion. This year 
the defending yacht will be selected from two. and 
possibly from three. competitors. two {)f these being 
out-and-out. fin-keel boats. and the third. if it should 
ever be built. being a typical Ameriean centerboard, 
broad and shallow. 

English yachtsmen will content themselves. as 
usual, with a single representative, the formidable 
task of defeating the best this country can design and 
build being intrusted this time to a designer. Mr. 
Watson, who more than any other has been identi­
fied with the English attempts to win back the 
"Amel'i('a" ('up. The distinctive characteristics of Mr. 
Watson's boats are pretty well known on both sides 
of the water; but particular interest attaches to the 
new yacht, from the fact that it is being built at the 
well-known Denny yard on the Clyde, and that Watson 
has availed himself of the opportunity thus afforded 
for making use of the invaluable services of the tow­
ing tank in designing the hull of the new challenger, 
which. by the way, is to be known as "Shamrock II." 

It has long been a matter of surprise to naval men 
that yacht designers have not sought to obtain the 
valuable data which could be secured by testing exact 
models of their yachts in the towing basin. So accura�E) 
are the results obtained with the models of battleships 
and cruisers, that it is possible to predetermine how 
much horse power will lJe necessary to drive a ship at 
any given speed, by the simple expedient of towing a 
model of the same at a given rate of speed through 
the water. and noting the pull on the towing line. 
Of course, the problem would be complicated in the 
cal;le of a yacht. Unlike - a warship, she is always 
sailing at a greater or less angle of heel, and conse­
quently the form of her immersed portion is constant­
ly changing. This complication of the problem m,akes 
the peculiar value of towing tank experiments all the 
more apparent. A form of hull which is easy to 
d ri ve under a small angle of < heel may d rag heavily 
under a larger angle. a fact which was proved in the 
case of "Valkyrie III." and of "Shamrock." Both 
of these vessels held their own fairly well with the 
American yachts in light airs; but they were quite 
unable to ('om pete with them when the course was 
sailed in a heavy breeze. and the yachts were borne 
down until lee-rails were awash. Some peculiarity in 
the modeling of the run and quarters of the English 
challenging yachts has caused them to roll up a 
quartering wave. that acted as a heavy drag wh<ln 
the speed l'lW up to 12 or 13 knots an hour. Thus, 
"Valkyrie III . "  drew rapidly away from "Britannia" 
and "Ailsa" in the light airs that prevailed in her 
earlier trials on the Clyde; but in the strong whole­
sail breeze of her third race, when the lee scup­
pers were awash, she pulled after her a quarter­
ing wave whose magnitude is easily seen in the well­
known photographs representing this eventful race, 
in Which, by the way, she was easily beaten by 
the three-year-old "Britannia." The same defect was 
seen in "Shamrock" in her third race for the cup, 
when, in spite of the assistance of a huge club-topsail, 
she fell·steadily behind the cleanly-modeled "Colum­
bia," although this beautiful craft had douse<l. her top­
sail and was sailing under easy canvas. 

Whether the towing tank will enable Watson to 
determine why it is that his boats, which are superb 
in windward work, are invariably so poor in reaching 
in a strong breeze. is a question which will best be 
answered off Sandy Hook next summer. By careen­
ing the models to the angle of heel which they would 
assume in a strong breeze, and by adding weight as 
an equivalent to the vertical component of the wind 
pressure. it will be possible to produce conditions 
practically identical to those which occur in a race; 
and it ought not to take very long to discover what 
combination of run and quarters will give the least 
disturbed wake and the smallest st-lrn wave. consistent 
with the maximum amount of sail-carrying power. If 
Watson is thus enabled to produce a yacht that is as 
good in running and reaching as his vessels have al­
ways been in windward work. we may look for a 
closer contest than we have witnessed in recent years. 

••••• 
THE IMPORTANCE OF REGISTERING TRADE-MARKS 

We have from time to time called the attention of 
om: reader., to the importance of registering their 
trade marks in any foreign countries with which they 
may be carrying on export trade. It is not thoroughly 
understood that in many foreign countries the first ap­
plicant receives the right of usin.g the mark, although 
he may not have originated the same and may not be 
the rightful owner. The hardship which arises from 
such instances is very great and cannot be too fully 
understood by our manufacturers who are now en­
gaged in export trade. The following cases have been 
reported by the United States Consul at Berlin: 

"For several years past the Griffin Manufacturin� 
Company, of New York, has been selling to the German 
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trade through its agents-a German firm in Hamburg 
·-a polishing paste for leather, each box of which 
bore its duly registered American trade-mark, viz., a 
"griffin." the fabulous antique monster, with the body 
of a lion and the head and wings of an eagle. As the 
Hamburg agents neglected to register this trade-marK 
in Germany, a certain maker of varnishes and similar 
goods in Berlin did so in his own name, and then, in 
April last, warned the Hambur6' firm that they must 
not handle or sell in Germany any more goods bearing 
the griffin trade-mark without first purchasing his 
right to do so. As proceedings were threatened to en­
force this mandate, the manufactUrers in America, 
not choosing to- submit to what they considered a spe­
cies of blackmail, sought to avoid further complica­
tions by devising a new trade-mark for their goods in­
tended for Germany. in which the picture of the animal 
was omitted and a device substituted consisting of a capi­
tal "G" with the legend "Mfg. Co." printed on a scroll 
across the letter. the whole showing that the prepara­
tion was made by the "Griffin Manufacturing Company," 
of New York. Thereupon the Berlin claimant returned 
to the attack, declaring that he had obtained exclusive 
legal right to the word "griffin," 'and threatening pro­
ceedings if any further goods were sold nnder the 
name of the Griffin Manufacturing Compan}. This, 
latter claim is probably untenable, as article 13 Llf 
the German statute for the protection of trade-marks 
clearly proves that no person can be prevented from 
us�ng his name. the name of his firm. his place of busi­
ness, etc., either in full or abridged form on his prod.­
ucts or on the wrappings or packages which cover or 
contain the same. 

The second instance is technically similar but mor­
ally somewhat less aggressive, as the claimant acted 
under different antecedent conditions. This was a case 
in which a merchant in Berlin who had several years 
ago imported, advertised, and introduced a certain 
American fruit sirup found that it was being imported 
and sold by other dealers, and sought to obtain from 
the makers the exclusive handling or- their product for 
the trade in this country. This being refused, he had 
the special name of the sirup registered as a trade­
mark under the German law, and sought thereby to 
enforce his claim to exclusive control of its sale to 
dealers in this country. or, failing in thls, to compel 
the American manufacturers to purcnase his claim to 
their: trade-mark. This he felt justified in doing for 
the reason that he had been instrumental in introduc­
ing their product in what had proved a profitable and 
permanent market. 

All these complications may be avoided if Americans 
or other exporters who seek to introduce into Germany 
goods protected at home by a trade·mark will first reg­
ister such trade mark in Berlin." 

•. II." 
ELECTROLYTIC PREPARATION OF PHOSPHORUS. 

A new apparatus for the electrolytic preparation of 
phosphorus has been recently patented in Germany. 
The apparatus generally used for this purpose have 
certaiIr'dijladvantages, one of these being that it is 
necessary to take out the residues and give a thorough 
cleaning before onerating upon fresh quantities Qt the 
material to be treated; such arE) tlle Parker, Robinson 
and Readman, the apparatus most used at present. In 
these, pure phosphate 01' a mixture of phosphate and 
sand or carbon is used, and tne results are on the 
whole satisfactory; they present, however, the disad­
vantage already mentioned. The Dile apparatus, on 
the contrary. is claimed by the inventors to work con­
tinuously, and requires no other manipulation than 
that of introducing a fresh quantity of material aft3r 
each is exhausted; phosphoric acid mixed with coke 
or charcoal is used in this case. The residue of the 
process is insignificant, and it gives a considerable 
economy of energy and of material used and the re­
sults are claimed to oe more satisfactory. The appa­
ratus is quite simple in its construction. It is com­
posed escentiallY of a cylindrical recipient provided 
with an opening through which passes the negative 
carbon; at the top is also a funnel-shaped opening for 
introducing the material. The oottom of the cylin­
der is form d by a positive electrode of carbon. The 
negative elecLrode is supported at the end of a rod 
which is threaded and has a hand wheel at the extenor 
EO that the carbon may be raised or lowere 1 to place 
it at the proper distance from the bottom. In ordinary 
caces the phosphoric acid has a concentration of -60 
deg. to 70 deg. Baume; it is mixed with one-fourth or 
one fifth of its weight of carbon in rough powder and 
the vhole is introduced while hot into the apparatus. 
The c:ll'rent used depends upon the ca.pacity of the ap­
paratus and the arrangement of the electrodes. The 
electromotive force used is aoout 1 2 0  volts, with a 
current of 80 to ] 50 amperes. As soon as the greater 
part of the phosphoric acid is decomposed, the current 
is interrupted for an instant. and a portion of the 
mixture is introduced. The preparation then contin­
ues and so 0;1 indefinitelv. without taking out the r.�si­
dues or cleani�lg the apparatus at frequent '··ltervals. 
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THE HEAVENS I N  FEBRUARY. 

BY HENRY NORRIS RL��ELl., PH.D. 
The chief event of last month was one relating to 

one of our nearest neighbors in space, and yet most 
inconspicuous to the eye-the close approach of the 
asteroid Eros to the earth. Another of our celestial 
associates plays the leading part in this month's 
d rama, but the spectacle which he offers i s  far more 
bri lliant, though less unusual, for the actor is  the war­
like planet Mars. 

His opposition, which occurs on the 21st, affords 
the best chance of the year to observe him; but one 
which must nevertheless be counted unfavorable when 
compared with those of other years. The reason for 
this i s  that at the present time he is  i n  that part of  
his orbit which i s  farthest from the sun,  so that his 
distance from that body Ls nearly 1 5 5  million miles., 
though on the average it  i s  141ll:! mi llion. The earth 
is at the same time about 92 mi llion miles from the 
sun, so that Mars is no less than 63 million miles 
away from us.  'Vhen, on the other hand, an opposi­
tion occurs when Mars i s  nearest the sun, hi s d is­
tance from it is but a li ttle over 1 2 8  mi llion miles, 
and that of the earth (whose orbit i s  a little farther 
from the sun on this side ) is  over 9 3  million, so that 
the gap intervening between the two planets is  but 
35 mi llion miles across. 

It  is,  therefore, easy to see why Mars is  much more 
f2.vorably placed for observation at such an opposi­
tion than at the present one. He appears nearly twice 
2.S large with the same telescopic power, and in con­
eequence much more detail can be made out on his 
tUsk. To the naked eye the di sparity i s  even more 
striking, for the amount of li ght that Mars send s  us  
v2.ries as his apparent area, and when he i s  nearest 
the sun he i s  moreover most brightly illuminated by 
it. The combined effect of these two causes is that at 
his most favorable opposition he is nearly five times 
as bright as at the least favorable, being almost equal 
to Jupiter in the former case, and, by no means, rival­
iilg Sirius in tlIe latter. 

At conjuncti on, when Mars and the earth are on 
opposite sides of the sun, he is only about 1-1 2 as 
bright as at the worst opposition, and appears about 
equal to the pole star. 

Oppositions of  Mars occur at intervals of a little 
more than two years. This i nterval is  longer than 
in the case of the more remote planets, since Mars 
moves faster and, therefore, it takes the earth longer 
to overtake him. The favorable oppositions occur at 
Intervals of 15 or 17 years. The last one was in 1 8 9 2, 
and the next will occur in 1909 .  

On this  present occasion things are  about as bad as 
possible, for  Mars . reaches his  greatest distance from 
the sun on the 24th, only three days after opposition. 
Nevertheless he will be, in all probability, assiduously 
observed, in the hope that something may be seen 
Which will add to our knowledge of his surface. 

The possessor of a small telescope can reasonably 
hope to see the dark greenish markings which are 
usually supposed to be oceans, and the white spots at 
the poles, which, since they decrease in size during 
the summer of the hemi sphere in which they lie, 
and regain their full dimensions during the win�r,.are 
supposed to be ice-caps. By watching the planet for a 
couple of hours the motion of the surface markings 
across the disk caused by its rotation can be clearly 
seen. The two satellites, which are the smallest bodies 
in the solar system, can only be seen with a large 
telescope, and the same statement holds true with even 
greater force with regard to the much-di scussed 
"canal s," some theories of whose nature we hope to 
consider next month. 

THE HEAVENS. 

The southern skies present a magnificent spectacle 
at our chosen hour of observation, 9 P. M., on February 
15. 

Right overhead, and a little west of the zenith, i s  
Capella, which forms a n  irregular pentagon with the 
other principal stars of Auriga. Below and to the 
right is  Taurus, marked by Aldebaran and the Pleiades. 
Orion is farther down on the left, and the small con­
stellations of Lepus and Columba are between i t  and 
the horizon. 

Beginning again high up, but farther to the left, we 
first reach Castor and Pollux, then Procyon, on a level 
with Orion, and lower down the incomparable Sirius. 
Below Sirius, to the right, i s  an' irregular cross of 
bright stars which marks the hindquarters of Canis 
Major,  and about as far again in the same line, and 
close to the horizon, is  the star Zeta Puppis, which Sir 
Norman Lockyer believes to be much hotter than 
any other whose spectrum has been examined. 

Those who live south of the latitude of Washington 
may, if the air is  clear, catch a glimpse low down on. 
the horizon, under Sirius, of the brilliant Canopus� 
which stands second to it in b rightness among the 
fixed stars, but it is  so far south that it never rises 
above the horizon of New York The most conspicu· 
ous constellations in the western sky are Perseus and 
Cassiopeia in the Milky Way, Aries and Andromeda 
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below them, and Cetus in thc southwest. In the cal:;t 
Leo is almost half way Ull the sky, bearing Mars with 
hi m. Ursa Major is  conspicuous between Leo and 
the pole, and below the Lion the serpent Hydra 
strfltches its ungainly length along the southern sky. 

TilE PLANETS. 
Mercury is evening star for the whole of the month. 

He is  best placed for observation on the 1 9th, when 
he is  in his greatest eastern elongation, and sets nearly 
two hours later than the sun. He is  unusually bright, 
and the present opportunity for seeing him i n  the 
evening i s  the best of  the year. Venus i s  morning 
star in Sagittari us and Capricornus. She rises little 
more than an hour before the sun, and i s  becoming in­
conspicuous. Mars comes to opposition on the 21st, 
as has been already described, and i s  visible all night. 
Jupiter, Saturn, and Uranus are all morning stars. 
In  the middle of the month they rise 3 % ,  3 ,  and 4% 
hours respectively before sunrise. Neptune i s  in 
Taurus, near the border of  Gemini.  

THE MOON. 
Full moon occurs on the forenoon of the 3d ,  last 

quarter near noon on the 1 1th, new moon on the night 
of the 1 8th, and first quarter on the afternoon of the 
25th. The moon is  farthest from the earth on the 
8th and nearest on the 20th. She passes Mars on the 
afternoon of the 5th, Neptune near noon on the 1 3th, 
J--piter on the night of  the 14th, Saturn the next after­
noon, Venus on the afternoon of the 17th, Mercury on 
the morning of the 20th, and Neptune on the night of 
the 26th.  

. I .  I • 
TESLA'S WIRELESS LIGHT. 

Nikola Tesla has given to The New York Sun an 
authorized statement concerning his new experi ments 
on the production of light without the aid of  wires, 
Mr. Tesla says: 

"This light is the result of continuous efforts since 
my early experimental demonstrations before scientific 
societies here and abroad. In order to make it suit­
able for commercial use, I had to overcome great 
difficulties. One of these was to produce from or­
d inary currents of supply electrical oscillations of 
enormous rapi dity in a simple and economical man­
ner. This, I am glad to say, I have now accomplished, 
and the results show that with this new form of light 
a higher economy is practicable than with the pres­
ent illuminants. The light offers, besides, many spe­
cific advantages, not the least of which is  found in its 
hygienic properties. It  i s, I believe, the closest ap­
proach to daylight which has yet been reached from 
any artificial source. 

"The lamps are glass tubes which may be bent in 
any ornamental way. I most generally use a rectangu­
lar spiral, containing about twenty to twenty-five feet 
of  tubing making some twelve to fourteen convolu­
tions. The total illuminating surface of a lamp is 
from 300 to 400 square inches. The end� of the spiral 
tube are covered with a metallic coating, and pro­
vided with hooks for hanging the la�p on the termi­
nals of the source of oscillations_ The tube contains 
gases rarefied to a certain degree, determined in the 
course of long experimentation as being conductive. to 
the best results. 

"The process of light producU.on is,  according to my 
views, as follows: The street current is passed through 
a machine which is an electrical oscillator of peculiar 
construction and transforms the supply current, be it 
direct or alternating, into electrical oscillations of 
a very high frequency. These oscillations, coming to 
the metallically-coated ends of the glass tube, pro­
duce in the i nterior corresponding electrical oscilla­
tions, which set the molecules and atoms of the in­
closed rarefied gases into violent commotion, causing 
them to vibrate at enormous rates and emit those 
radiations which we know as light. The gases are 
not rendered incandescent in the ordinary sense, for 
if  it were so, they would be hot, like an incandescent 
filament. As a matter o f  fact, there is  very little heat 
noticeable, which speaks well for the economy of the 
light, since all heat would be loss. 

"This high economy results chiefly from three 
causes: First, from the high rate of the electrical 
oscillations ;  second, frOID the fact that the entire 
light-giving body, being a highly attenuated gas, is ex­
posed and can throw out its radiations unimpeded, and, 
third, because of the smallness of the particles com­
posing the light-giving body, in consequence of which 
they can be quickly thrown into a high rate of vibra­
tion, so that comparatively little energy is lost in the 
lower or heat vibrations. An important practical 
advantage is that the lamps need not be renewed like 
the ordinary ones, as there i s  nothing in them to 
consume. Some of these lamps I have had for years, 
and they are now in just as good a condition as they 
ever were. The i lluminating power of each of these 
lamps. is,  measured by the photometric method, about 
fifty cand-le' power, but I can make them of any power 
desired, up to that of several arc lights. It i s  a re­
markable feature of the light that during the day it 
can scarcely be seen, whereas at night the whole room 

is brilliantiy illuminated_ When the eye becomes used 
to the li ght of these tubel:;, an ordinary incandescent 
lamp or gas burner produces a violent pain in the 
eye when it is turned on, showing i n  a striking manner 
to what a degree these concentrated sources of light 
which we now use are detrimental to the eye. 

"I have found that in almost all its actions the light 
produces the same effects as sunlight, and this makes 
me hopeful that its introduction into dwellings will 
have the effect of improving, in a measure now im­
possible to estimate, the hygienic conditions. Since 
sunlight i s  a very powerful curative agent, and since 
this light makes it possible to have sunlight, EO to 
speak, of any desi red intensity, day and nigh" in our 
homes, it  stand s to reason that the development of 
germs will be checked and many diseases, as con­
sumption, for in stance, successfully combated by 

continually exposing the patients to the rays of  these 
lamps. I have ascertained unmistakably that the light 
produces a soothing action on the nerves, which I at­
tribute to the effect which it has upon the retina of 
the eye. It also improves vision, just exactly as the 
sunlight, and it ozonizes slightly tlie atmosphere. 
These effects can be regulated at will. For instance, 
in hospitals, where such a light i s  of paramount i m­
portance, lamps may be designed which will produce 
just that quantity of  ozone which the physician may 
desire for the purification of the atmosphere, or if  
necessary, the ozone production can be.  stopped alto­
gether_ 

"The lamps are very cheap to manufacture, and by 
the fact that they need not be exchanged like ordinary 
lamps or burners they are rendered still less ex­
pensive. The chief consideration is,  'of course, in 
commerci al introduction, the energy consumption. 
While I am not yet prepared to give exact figures, I 

can say that, given a certain quantity of electrical 
energy from the mains, I can produce more light than 
can be produced by the ordinary methods. In intro­
ducing this system of lighti ng my transformer, or 

. oscillator, will be usually located at some convenient 
place in the basement, and from there the transformed 
currents will be led as usual through the building. 
The lamps can be run with one wire alone, as I have 
shown in my early demonstrations, and in some cases 
I can di spense enti rely with the wires. I hope that 
u ltimately we shall get to this i deal form of illumi na­
tion, and that we shall have in our rooms lamps which 
will be set aglow no matter where they are placed, just 
as an object is heated by heat rays emanating from 
a stove. The lamps will then be handled like kero­
sene lamps, with this difference, however, that the' 
energy will be conveyed through space. The ultimate 
perfection of apparatus for the production of electrical 

� os.cillations will probably bring us  to this great realiza­
tion, and then we shall finally have the light without 
heat or 'cold' light. I have no difficulty now to 
i l luminate the room with such wireless lamps, but a 
number of improvements must be made yet before it 
can be generally introduced." 

-------............. J.+ . ..... _-----

THE TWIN-SCREW CRUIIIING YACHT "PRINZESSIN 

VIC'lORIA-L UISE." 

During the past week there was lying at the docks 
of the Hamburg-American line a vessel which was 
conspicuous for its clipper stem and flaring funnels, 
features which, while they were common enough in 
the trans-Atlantic steamers of twenty-five years ago, 
are not seen in these days, outside of the private 
pl easure yacht. Although this vessel flies the flag of 
a trans-Atlantic line, she is  in design and appoint­
ments an out-and-out yacht, which differs from other 
yachts mainly in her great size. The "Prinzessin 
Victoria-Luise" was designed for a class of service 

which hitherto has been performed by the regular 
ships of thi s company, and she is, we believe, the first 
vessel of her kind to be built for a trans-Atlantic 
steamship company purely for yachting purposes. 
She i s  450 feet in length, 47 feet in beam, 30 feet in 
depth, and of 4,500 tons di splacement. She is  d riven 
by twin-screw, quadruple-expansion, engines of 4 ,000 
horse power. These are capable of  driving her at a 
speed of 16 knots an hour, but since speed is not one 
of the objects of  a pleasure cruise, the vessel will 
ordinarily be driven at from 13 to 13% knots an hour. 
The capacity of the ship i s  determined by the seat­
ing accommodation of the dining saloon, which is  
rated at 220 .  None but  first-class passengers are car­
ried, and the staterooms, which are unusually commo­
di 01), s, contain no upper berths ; a large number of 
the rooms, moreover, contain but one berth. A novel 
feature, which, like many others peculiar to this 
vessel, was recommended by the Emperor William, i s  
the provision o f  double-light portholes, which, by 
turning a crank, may be swung open when the vessel 
is in southern latitudes. Other special features are 
the provision of three-sided shelters facing to the 
stern, which will enable passengers to remain out on 
deck in stormy weather without being exposed to wind 
or spray; a large gymnasium and a darkroom. 
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A SIMPLE SAW SETTING AN!) GUMMING MACHINE. 

The invention which forms the subject of the en· 

graving annexed is a novel machine for settin g  and 

gumming saws, which machin e  has been patented by 

Mr. John I. Newburg, o f  Vicksburg, Miss. 

The machi ne compri ses a base, an upright frame 

carried by the base, and a plunger operated by a 

lever pivoted in the frame. The base is formed with 

a transverse groove, which receives a removable mem­

ber carrying a fixed setting·die o f  the shape shown 

i n  Fig. 5. At one side o f  the fixed setting-die, the 

removable member is provided with an inclined plane, 

which is used in setting the saw·teeth . In one of 

the recessed sides of the plunger i s  a detachable, 

angular die co·acting with the fixed setting-die. As 

shown in Fig. 3, the detachable die i s  p rovi ded with 

a square portion and an inclined portion, the latter 

conforming with the upper side of the fixed die. The 

plunger is yol{e-shaped ; and between its forks a set­

ting-die is carried adju stable by means of a set-screw. 

On the base of the machine a gage i s  arranged, con· 

sisting of wings carrier', by a bail of wire, which is 

held in adj u sted position by a set-screw. 

To insure a uniform setti n g  of the saw-teeth, the 

gage is properly adjusted so that the teeth will bear 

against the wings mentioned. By mean s of its set­

screw the setting-die carried in the plunger-yoke i s  

then brought over the tooth next to that resting on the 

fixed die.  The plunger is now forced down by means 

o f  the lever, and the two teeth menti oned are si m­

ultaneously set. The angular die on the side of the 

plunger co·acts with the fixed die in the base of the 

machine to force one tooth up ; and the setting-die 

carried i n  the plunger-yoke forces the adjacent tooth 

down into the incline before mentioned. By reason 

of the arrangement and novel form of the dies shown 

in Figs. 3 and 5, the teeth are flattened before they 

are set. 

I n  order to use the machine as a gummer, the dies 

are all removed.  I n  place of the setting-die carried in 

the plunger-yoke, one o f  three gumming-dies is em­

ployed, whi ch gumming-die acts in conjunction with 

a correspondingly-formed notch in a plate placed on 

the base. The plate i s  formed with L1ree notches, each 

adapted to receive a gumming-die. cr j-1e three gum­

ming-dies, one cuts the larger spaces of cross-cut 

saws ; a second, the spaces of gang and band saw s ; and 

the thi rd, the smaller spaces o f  cross-cut saws. Any 

of the dies can be placed in position i n  the plunger 

and u sed i n  conj unction with the corresponding notch 

in the plate to cut spaces of the proper kind. The 

machi�,e is readily converted from 

a setter into a gummer. The con­

struction i s  such that a straight 

saw of any size can be set or 

gummed without any mechanical 

ski l l  whatever. 

• •• 
FAMOUS BASALTIC COLUMNS. 

bling a pile of Titanic brickS. Basaltic columns 
wherever found invariably arouse great interest, and 

their presence has given especial signi ficance to many 

localities. The rock is of undoubted volcanic origin, 

and near the columns in the Yosemite can be seen 

THE NEWBURG SAW SETTING AND GUMMING 

MACHINE. 

the flow of ancient lava. The rock is made up of 

feldspar and augite or hornblende, and is u sually dark 

green, gray, or black i n  color. The columnar form 

which it often takes has given rise to much dis­

cussi on. The prisms are five or six-sided, and re­

sem ble crystals, and are so considered by many; thi s 

being denied by other authori ties, while others again 

consider the strange prisms to be merely the result 

of a tendency toward crystallization. Be this as it 

may, the great mass i n  the Yosemite Valley resembles 

a wall of crystals growing out of the earth; yet they 

are undoubtedly a result i n  past ages of impeded 
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contraction, the hexagonal shape being due to thrJ 

fact or law that this is the only possible result of 

"the combined action of contracting forces acting in 

all di rections in one plane." 

Some of the most famous basalti c columns are to 
be seen in Nova Scotia, at Bergen Point, N. J ., and 
in vari ous portions of the Rocky Mountains and the 
Sierra Nevadas. The Giant' s Causeway, in I reland, 
i s  noted the world over ; and the Pali sades of the Hud­
son are examples of columnar structure. Perhap s one 
o f  the most interesting examples of these singular 
columns is found on the small i sland of Staffa, in the 
Hebrides group, which is undoubtedly of volcanic 
ongm. This i sland appears to be built up of stone 
piles, and in olden times it was the belief of the 
people who lived on the adjacent i slands that the 
columns were made by human hands. To the 
casual observer it would seem that the col­
umns had been placed regularly i n  position and 
the earth piled on top of them. Thi s i sland, in all 
probabili ty, i s  the most famous basalti c formation 

in the world, and is permeated in every direction 
with caves; the water having eaten into the interior 

and broken away the columns. One of the best known 

i s  the "Cave of Music." The water flows in through 

an opening, giving rise to sounds which are supposed 

to be more or less harmon ious. This cav.e lies on the 

southern side of the i sland, extending inward in a 

northeast di rection for about two hundred and thirty 

feet. The entrance is impressive, being seventy feet 

in height and fifty feet in width, with an architrave 

thirty feet high surmounting i t .  On the sides arJ 
perfect and beauti ful columns of greeni sh-b lack color, 

symmetrical and regular. They range from eighteen 

to thi rty-six feet in height, and gi ve the appearance of 

a huge organ, thi s i dea being sti l l  further carried 

out by the rhythmical surge of the sea which sweeps 

i nto the cave, producing a loud and truly musical 

sound .  It  i s  rarely that the cave can be entered, as 

it faces the prevailing wind, and usually a heavy 

sea rolls in making it impossible for boats to live ; Lut 

on rare occasions visitors have made the trip and 

have described many beauties of structure whi ch are 

not di scern ible from the mouth. The ceiling is par­

ticularly beautiful, the columns being so worn away 

that they show the scar of the hexagon alone or i t s  

shape. Around the edges a white or yellow su bstan ce, 

looking like li me, has exuded, filling up the crevi ces 

so that in effect there i s  a colossal mosaic. 

The Giant's Causeway has a rival in the basaltic 

formation di scovered a few years ago in the Orange 

Mountains, of New Jersey. This 

formation has been traced about one 

thousand feet alOn g the face of the 

mountains, and preseuts a com· 

manding front of hexagonal col­

umns perfect in detail and ranging 

in height from thirty to one hun­

dred feet. The columns are re­

markable for their size, some being 

four feet across a single side, while 

the smallest range from two to 

two and a half feet across the sides. 

These gigantic columns present a 

most i mp ressive front, and the con­

trast between them and those of 

the Giant's Cau seway can be re­

alized when it is  known that the 

columns in the latter are hardly 

twenty feet in height and from 

fifteen to twenty inches across. 

BY :PROF. CHARLES FREDEr:.reK HOLDER. 

Scattered over the world are 

some famous basaltic columns, and 

among the most interesting are 

those which have been di scovered 

in the extreme southeastern por­

tion of the Yosemite National Park ; 

a region so out of the way and 

inaccessible that few L.�,-e visited 

it. Mr. Lukens, ex-Mayor of Pasa­

dena, has succeeded in photo­

graphing the columns, reproduc­

tions of which are given in the 

accompanying engravings. The de­

posit i s  known as the " Devil ' s  Post 

Pile," and i s  well worth the time 

and trouble necessary to make the 

trip. I t  i s  located on the middle 

fork of the San Joaqui n  River, in 

strange contrast to a rich gree'l 

meadow above it. Near by lava 
'
stream s can be recognized, suggest­

ing its origin.  The columns crop 

out i n  various places ; in some look­

ing like a vast honey-comb; at 

others resembling a gigantic pipe­

organ. The finest group is called 

the "Devil's Post Pile," and stand s  

di rectly on the bank of t h e  river, 

showing a mass of magnificent col­

umns from sixty to seventy feet in 

hei ght and from eighteen inches to 

three feet in diameter. Some o f  the 

columns are perfectly straight; 

others are twi sted and bent, and at 

one point the entire mass has been 

so twisted and bent that it has the 

appearance of flowing water. 

Earthquakes have played havoc 

with the column s ;  broken them 

off, toppled them over, so that in 

front of the array of piles there i:: 

a talus of broken columns resem 

BASALT COLUMNS CALLED "DEVIL'S POST PILE "-YOSEMITE NATIONAL PARK 

The Orange Mountain columns 

occupy What was once an ancient 

volcano. The molten matter was 

forced out through the fractures or 

the inclined ledges of the rock to 

BASALt COLUIIlfS-l'ODMItE NAtIONAL PABX. 

the surface, where it has cooled 

into the peculiar five or six-sided 

shape. I n  almost every instance 

these deposits are inaccessi ble or 

difficult to approach, but the au­

thorities in the Yosemite, it is  said, 

propose to make a trail to this new 

wonder o f  the National Park, so 

that it can be easily reached, and 

it wi ll soon take its place among 

the great attractions of this re-

gion. 
••• 

IN his annual report, Prof. Pick· 

ering, of Harvard College Observa· 

tory, again refers to the need of a 

large telescope in the Southern 

Hemi sphere to carry on work which 

cannot be done in the North. I t  is 

of the highest importance to pro· 

vide for special work on the ex­

treme Southern stars, and a great 

telescope installed in some elevated 

station in the Southern Hem­

i sphere, at Arequipa, Peru, for ex­
ample. is necessary. 
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UNIQUE ELEVATED-UNDERGROUND STREET 

RAILWAY IN BOSTON. 
BY J. A. STEWAHT. 

Boston' s  new <!levated railroad, soon to be set in op­

eration, presents many features o f  interest, but none 

is so unique as its ingenious plan o f  connection be­

tween the new elevated system and that thoroughly 

app roved construction-the subway. I t  is  not every 

city that can run an elevated rail way underground; 

J citnfific �mtticau. 
clusively to the elevated service. The Boston 

Transit Commission, on the other hand, held 

that a new subway on Washington Street 

should be built to accommodate elevated train 

service. I t  was deemed inexpedient by them 

to adopt a plan of operation, or to make alter­

ations i n  the subway which would prevent sur­

face cars from entering it at the Pleasant Stre�t 

terminal. It was proposed by the Transit Com­

mi ssion, with a view to provi ding for both 

the elevated and the surface cars, that the 

Elevated Company make connection within 

the subway with the tracks now devoted to 

the Sha wmu t A ven ue traffic, which connection. 

i t  was claimed, could be made with but little 

expense and without material alterations of 

the company's plans for approach to the sub­

way. Moreover, this would leave the con­

nection with the two Tremont Street tracks 

unimpaired and ready for use at such time 

in the future as another and better route 

for the elevated road should be secured. 

The plan o f  the Elevated Company, how­

ever, carried the day and won the uncondi­

tional approval of the Board of Rail roa(l 
RELAYING PIPES ON SURFACE STREET OVER THE ELEVATED. 

ACCEPTED TYPE OF CAR. 

and this is what Boston is about to do.  When the 

plans of the Elevated Railway Company, which, under 

the act o f  1897, had been submitted to the Board of 

Railroad Commissioners, for approval, were examined 

by this commission, it was found that they rendered 

necessary extensive alterations at the Pleasant Street 

entrance to the subway, whi ch would cut off all con-

Commissioners. By its provi sions the in-

bound elevated rai lway track is joined within th(l 

entrance to the subway with the present inbound 

Shawmut Avenue track, and the outbound elevated 

track is connected with the present outbound T reL:lOnt 

Street track, thereby doing away with all connection 

between the su rface tracks and the subway. 

The Transit Commission has held that thi s plan in· 

volves a radical departure from the plan and purposes 

of the subway as originally designed. It is pointed 

out that the route for the subway selected by the Leg­

islature was well adapted to a service of street cars 

running singly 

ELEVATED COMPANY'S INCLINE, LOOKING NORTH TO SUBWAY ENTRANCE UNDER 

PLEASANT STREET. 

or in pairs, but 

that it was not 

so well adapte(l 

for a train ser­

vice, for wh icll 

a route with 

fewer curv<,s 

and less severe 

grao'ls would 

have been het­

ter. It is de­

clared that thp. 

original char­

ter of the Bos· 

t o n  E levated 

Railway Com· 

p a n  y, whi ch 

formed part of 
r.he s a m  e leg· 

islative a ct 

whi ch author­

ized t h e  c o  n­

struction o f  the 

s u b  w a y, did 

n o t  contem· 

plate the run­

ning o f  t he 

c a r  s of the 

nection between the subway tracks and the surface 

tracks on Shawmut Avenue and Tremont Street. 

The posi tion taken by the company was that train 

service on the elevated road was practically a neces­

sity ; and that all surface cars from Shawmut Avenue 

and Tremont Street should consequently be excluded 

and the two outer tracks of the subway be devoted ex-

c o m p a ny 

through the subway. The subway, It is claimed, WGIS 
constructed to meet the requirements of surface lines 

only. As is well known, a large expenditure was in­

curred at the Pleasant Street terminal to admit the 

traffic of two tracks on Tremont Street, south of Pleas­

ant Street, and o f  the two tracks on Shawmut Avenue 

to be consolidated on two tracks within the subway 

without grade crossings. Thi s expensive construction, 

it appears, has now been rendered useless by the alter­

ations required to meet the Elevated Rai lway's plans. 

The work of making these changes has involved the 

taki ng out of the former incline which rose to the sur­

face at Pleasant Street, the removal of two tracks, and 

the extension of the subway to a distance of about 1') 
feet under Pleasant Street, to avoid a grade crossing. 

This work has involved an expenditure by the city of 

about $3 00,000.  

The Elevated Rai lway' s  route traverses Washington 

Street north from Dudley Street to Castle,  turning 

west on Castle to Emerald Street, whence it de scribes 

a curve as it crosses the Boston and Providence and 

Boston and Albany Railroads. The tracks are support-

RESISTANCE COILS UNDER CARS. 

ed on two substanti al stone piers over the rail road 

crossin g, and carried to a high retaining wall of mas­

onry on the north si de of Castle Street. A storage 

battery building, with 2,500 horse power to aid cars up 

the incli ne, i s  located at the head . The i ncline which 

leads di rectly i nto the subway is 540 feet long and 40 
feet wide. I t  is built on private property, parallel 

with Porter Screet, and is similar in construction to 

the subway. I ts high masonry retaining walls are 

surmounted by a neat brick parapet. I ts bed is of con­

crete on waterproofing, with the requisite drains. The 

gradient commences at 2.48 per cent ; i ncreases to 3 . 8  

p e r  cent a t  the curve, a n d  after crossing Corning Street 

to 5 per cent. 

By the changes necessary to make connection be-

TRAVELER USED IN ERECTION. CONSTRuCTION Of DUDLEY STREET TERMINAL. 
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tween the elevated and the subway, as has been stated , 

two tracks have been abolished in the subway betweea 

Hollis  Street and Pleasant Street. The alteration also 

renders useless the sub-subway which was constructed 

at Boylston Street to avoid a grade crossing. 

Moreover, the entire rearrangement of the surface 

of Pleasant Street has lJeen rendered necessary. New 

sewer and water pipes have been lJuilt,  as well as new 

surface tracks. 

A unique transfer station will be located at the 

Pleasant Street termi nal. Under the new order pas­

sengers on the su rface line ( which will run only to 

thi s point ) will perform the paradoxical feat .of de­

scending to take the elevated. 

At the Haymarket Street o r  north terminus of the 

subway, the convergence of underground and elevated 

has been comparatively a simple feat. I n  this caS8, 

the plans of Commission and company were coinci­

dent from the beginning, and no d rastic change i s  in­

volved. The elevated simply takes advantage of the 

slope already existing to run i nto the subway. Com­

ing south over the new Charlestown Bridge en route 

from Sullivan Square the elevated trail will turn 

west on Cau seway Street, south again at Haverhill 

Street, to descend di rectly i nto the subway. There i3 

no earthwork, but the steel superstructure will be 

maintained on pillars constantly dec reasing in height 

at a practically conti nuous grade of 5 per cent. The 

north terminus will also have a transfer station to be 

composed of elevated station above and su rface plat­

form below. 

The type of cars chosen by the Bo ston Elevated 

Company, as shown in our illustration, are fitted with 

the Sprague electric control and with Westinghouse 

motors. The eleva ted cars will move i n  trains of three 

to five cars, with complete motor equipment on each 

car ; an arrangement that enables them to lJe run sep 

a rately i f  required. 

I n  order to faci litate rapidity, the plans approved 

by the Railroad Commi ssioners provide for only a 
very few stations. The surface cars will  furnish ac­

commodation for short distances. It is evident that 

unless elevated trains can run a considerable di stance 

without a stop, there is no saving in time. As laid out., 

there will be a reduction of two-thirds of the schedule 

time. 

Under the new regime 'Jf combination of subway and 

elevated, Boston's street railway patrons will travel 

faster within the heart of the city than they d o  upon 

its borders. 

----------�.� �+ �.------------

THE STEEPEST RAILWAYS IN THE UNITED STATES . 
BY WALDO� FAWCETT. 

The New World enjoys the distinction of possessing 

the pioneer mountain-climbing road as well as the 

steepest. The line referred to is the railway which 

ascends Mount Washington, in the White Mountains, 

New Hampshire, the highest peak east of the Rockies 

in America. The Mount Washington road , the con­

struction of which occupied the three years from 18 6 6  

to 1869, h a s  t h e  exceptional ascent of o n e  foot i n  2 . 67 

feet. In point of steepness of grade the nearest ap­

proach i n  this country is the Pike' s Peak RaHway, 

another American mountain-climbing road, which h(.s 

a grade of one foot i n  four.  The Pilatus, the most neai'­

ly perpendicular of the European roads, has a grade 

of 4 8  i n  100. 

The trip to the summit of a mountain via a rail­

road equipped with modern safety devices is fraught 

with very little danger. Indeed, i n  the thi rd of a cen­

tury that the Mount Washington road has been i n  

operation, n o t  a Single passenger has been injured. 

All the mountain-climbing railways in which American 

engineers take such pride are of the type known as 

the "cog road." The trains, each consisting of : l  loco­

motive, tender and one small passenger coach, r un on 

three rails, two o f  the ordinary pattern and a "cog 

rail," i n  the center of which runs the cog wh",el of 

the locomotive, thus propelling the trai n. The appli­

cation of the cog principle to the propulsion of cars up 

an inclined railway was the invention of Sylvester 

Marsh, who had to undergo the vici ssitudes that pro­

verbially come to inventors. When, after months of 

work, he finally made a model of his proposed road 

and exhibited i t  to the New Hampshire Legislature, to 

which he had made application for a charter ,  one 

skeptical lawmaker sneeringly proposed giving him a 

charter for a road to the moon. It was eight years 

later that the first diminutive snorting engine reached 

the summit of Mount Washington, 6,291 feet above the 

level of the sea, and the achievement represented an 

expenditure of fully $150,000 ; but when the success of 

the i nnovation was assured, Swiss and German en­

gineers hurried to America, and it was decided forth­

with to adopt the principle in the construction of a 

road up Mont Riga. 

The hump-back locomotives which d rag the dumpy 

little passenger coaches u p  the great, rocky hillside 

are unquestionably the queerest appearing engines i n  

J c irutif ic �mttican, 
the world. The first engine constructed , which, by 

the way, was one of the greatest curiosities at the 

World 's Columbian Exposition, in Chicago, in 1 893, 

had the upright type of boiler suspended on trun­

nions, as i t  was thought it must be kept vertical, but 

owing to the changes in grades, it would oscillate 

and form a dangerous opening i n  the footboard. Worse 

than all was the fact that there was no device for 

feeding water to the boiler, so that the only plan to 

pursue was for the train crew to fill it u p  before start­

ing, go as far as they could with safety, and then let · 

the steam down again and fill up the boi ler from pails 

of water .  Still,  i t  was this certainly crude machine 

that demonstrated to the world the practicability of the 

mountain-climbing locomotive. 

The engines now i n  use have the ordi nary type of 

locomotive boiler, but are somewhat shorter owing to 

the steepness of the track. The boilers are set in 

the frames with the front ends a foot and a half lower 

than the back, so as to strike a medium between the 

flat and sharp grades. To eliminate all danger, all the 

locomotives have double d riving shafts and gear. Not 

to burden the reader with a technical description, it 

may be explained that each of these i ron horses has 

two pairs of cylinders, each pair being connected with 

a toughened steel crankshaft. The dozen teeth of 

the crankshaft bite against the sixty-four teeth on 

the main or driving axle. On this axle, too, i s  the main 

cog wheel, which meshes in the cog rail i n  the center of 

the track and sends the locomotive forward six feet 

at each revolution. 

Like the wiry little burros which they have dis­

placed, these bantam engines have wonderful power. 

I magine a building 3,700 feet i n  height, i f  such a thing 

were possible, and a block of granite on the ground, 

weighing ei ghteen tons. I f  such a piece of stone could 

be lifted to that height in a little over an hour, the 

engineering world would stand aghast, and yet thi s 

i s  practi cally what each of these little locomotives 

does on every trip. At the steepest part of the Mount 

Washington road, the famed Jacob's Ladder, the track 

has a rise of nearly two thousand feet to the mile,  

and during a test on this part of the line a locomotive 

was found to transmit to the cog wheels more than 

five hundred horse power. 

I n  coming down the mountain no steam whatever 

is used, gravity alone doing the work and the ma­

chinery holding back. The time consumed in making 

the trip from the base of the mountain to the summit 

i s  about one hour and fifteen minutes. At the be­

ginning of the trip the passengers are all seated at 

open windows reveling in the braci ng mountain air, 

but before the ascent i s  half completed the windows 

are all closed , for the atmosphere i s  decidedly sharp, 

even though the cities below are sweltering in heat. 

The mountain trams move very slowly, so slowly, in 

fact, that any person could easily step on or off the 

car while it i s  under full headway. 

While not so steep, the Pike's Peak Railway, in 

Colorado, i s  of considerably greater length than its 

counterpart in the eastern part of the country, and 

carries passengers to an elevation of fourteen thou­

sand feet, where in midsummer they are often caught 

in a fierce snowstorm driven by a fifty-mile-an-hour 

wind. The line up thi s most remarkable peak of the 

Rocky Mountains was fi rst projected about sixteen 

years ago, but was aba�doned. Actual grading com­

menced i n  1889, and the golden spike was d riven in 

1 890. The average grade i s about sixteen per cent, al­

though in places it is as steep as twenty-five per cent. 

As in the case of the Mount Washington road, al­

ready described, there is fastened to the cross ties, be­

tween the rai ls, a unique type of rail, into the notches 

of which roll the teeth of a huge steel cog wheel, d raw­

in;:; the train forward, literally inch by inch, until 

the enti re nine miles of the ascent is covered. The 

roadbed i s  from fifteen to twenty-five feet wide, and 

has been cut from solid granite. Nearly two hours is 

required to travel the length of the road in either 

direction, and that this form of mountain climbing is 

somewhat expensive may be appreciated when it i s  

stated that the members of a farmers' convention which 

recently chartered the four trains or, in other words, 

six passenger coaches for a trip up Pike ' s  Peak, paid 

$ 2,700 for the privilege. 

Even the traveler--making the ascent on this road 

would scarcely appreciate the amount of study devoted 

to the difficult problem of its construction by the best 

engineers and mechanics or the perils and hardships 

which attended the survey and the actual work of lay­

ing the metal highway. Camping out, climbing 

over mountains covered with fallen timber and jagged 

rocks, the occasional intense cold, terrible snowstorms 

often attended with high wind and the difficulty of 

getting provisions, made the obstacles to thi s under­

taking almost insurmountable. A feature of the Pike's 

Peak line is that there i s  no trestle work whatever, 

the four short bridges being of iron, resting on solid 

masonry. To p revent the moving or slidin g  of the 

track-a contingency which is, of course, the remotest 
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of possibilities-owi ng to its enormou!\ weight and the 

effect of varying temperature upon i ron and steel, 

nearly one hundred and fifty anchors are embedded 

into the solid rock o r  masonry at varying distances 

along the route. 

The rack or cog rails are each less than seven feet in 

l ength and very heavy. The teeth were cut from the 

solid piece by machines especially constructed for the 

purpose. So particular were the constructors, that the 

contract for making these rails required that each 

tooth be within the fiftieth part of an inch of the 

specified size. On the Pike's Peak road there are two 

cog rails set a couple of inches apa:-t. As in the 

case of the other American mountain-climbing rai lway, 

the locomotive pushes the car in ascending and pre­

cedes it when descending. 

On the summit of each of the mountains reached 

by rai l the United States government maiI).tai ns an 

observatory and signal staion. The observatory on 

Pike's Peak i s  the highest in the country. The first 

building, erected in 1876 and which afforded the llmt 
signal officers shelter, i s  quite small and was aban­

doned in 188 2  for the more commodious stone house 

built in that year under the di rection of Chief Signal 

Officer Gen . William B. Hazen. At the summit of 

Mount Washington there i s  also a hotel, heated by 

steam, and capable of accommodating two hundred 

persons. I t  is  frequently crowded to its capacity by 

the people who remain on the summit over night to 

witness the sunset and sunrise. On the summit of 

Mount Washi ngton also is the office of Among the 

Clouds, the only newspaper p rinted on the summit of 

any mountain in the world. For more than a quarter 

of a century this novel publication has appeared regu­

larly. Two editions are printed daily during the sum­

mer months in as complete a little printing establi sh­

ment as a person could expect to find anywhere. 3'he 

copies of the paper, which are to be mailed to all  

parts of the country, are taken down the mountain on 

"mail trains," sled-like vehicles which coast down 

the steep stretches of the mountain railway at terrific 

speed. 
• 1 • • • 

.� u t o m o bile News. 
Alfred C.  Harmsworth, the London publisher, owns 

no less than eleven horseless carriages, eight being 

d riven by gasol ine motors, two by steam and one by 

electricity. He also employs a number of steam trucks 

for transporting magazines and newspapers from his 

various publishing houses. 

The Automobile Club of America has taken up the 

subject of placing substantial signposts upon the lead­

ing highways. Automobilists, as well as others using 

the country roads, have complained for a long time 

about the lack of adequate signboard information. In 

many cases the old sign s are allowed to decay or 

the information beceme illegible. The State and 

county authorities do not seem inclined to give at­

tention to the matter.  It was unanimously decided 

by the delegates of various automobile clubs to erect 

signposts of a uniform character, pointing out clearly 

the best roads between the principal points. The signs 

are to be like those u sed in France, made of i ron, and 

practically indestructible. The route from New York 

to Boston will first be p rovided with these signs. 

Other routes, such a s  those from New York to Albany 

and possibly from Albany to Buffalo, and those on 

Long Island, will probably be attended to first. It 

is hoped in a short time, with the aid of these posts, it 

will be possible to travel with ease from Niagara Falls 

to Boston. 

One of the heaviest automobile vehicles which has 

yet been constructed in France is  the great hauling 

wagon built for the Say sugar refinery, to be used 

between the works and the rail road stations. I t  i s  an 

electric vehicle, and has been built at the Postal-Vinay 

works at Pari s ;  it made its debut last year at the 

automobile fete at Vincennes, and since then has made 

good service in hauling heavy loads. The average 

load of merchandise i s  1 1  tons, and as the vehicle and 

accumulators weigh as much as 13 tons, a total of 

24 tons i s  reached. The electric motor, of special de­

sign, develops 2 0  horse power at normal running, but 

for heavy pulls may reach as high as 4 0  or 50 ; its 

speed is considerably slower than for the ordinary 

electric automobile. The vehicle travels at an aver­

age speed of 3 to 4 miles an hour on l evel road, thi s 

being considerably greater than the mean speed made 

by horses in like case. Even on grades it has p roved 

very efficient and powerful ; i n  one case a test was 

made on the well-known grade of Corbeaux, reaching 

10 per cent, and it climbed up without difficulty at a 

speed of 2 miles an hour. During the month the reg­

istering instruments showed a consumption of 200 

amperes at 155 volts, making 31,000 watts, or 40 horse 

power. The Say refinery is quite satisfied with th'e new 

system, and estimates that the vehicle gives an econ­

omy of $ 4,000 a year over horse vehicles ; this figure 

includes the maintenance of the accumulators. 
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Selent'e N otes. 

Johann Faber, the founder of the famous lead pen­

cil factory, died January 1 5 ,  at Nuremberg, at the age 

of eighty-four years_ 

At Hohkonigsberg, i n  Alsace, the remains of an 

early medireval castle are to be restored by the Ger­

man Emperor i n  the sume way i n  whi
"
ch Pie rrefonds 

was restored by Viollet le-Duc_ 

Large numbers of gold and silver medals have been 

awarded at the Paris Exposition, but the expense has 

evidently frightened the government to such an ex­

tent that only bronze medals will be given. Gold and 

silver medalists can have thei r medals struck i n  pre­

cious metals, provided they will pay for the same. 

A bill i s  before the Kansas legislature asking for an 

appropriation of $ 1 0 , 000 with which to purchase poison 

t o  exterminate prairie dogs i n  Western Kansas. They 

are destroying thousands of acres i n  the western part 

of the State. Prai rie dog wardens are to be appointed 

for each township to scatter the poison in the prairie 

dog towns. 

The stereoscopic fluoroscope, a description o f  which 

was published in The SC'IE:'I'TIFIC A)LERICAX some time 

ago,  has undergone one o r  two i m p rovements. The 

most important is in the motor mercury break,  which 

can be used with any coil. This break will work any 

cu rrent from 12 to 100 volts, and by its utilization the 

u l'ill iancy of the i mage on the screen is consi derably 

increased, and the flickering entirely obviated,  whi cil 

is a valuable desideratum. By the use of the MackeTJ.­

zie David son break, the time of exposure i s  also con­

siderably lessened if high voltages are utilized. 

The plan of furnishing farmers who l i ve i n  the 

State of New York with desirable reading matter is 

being carried out by the College of Agriculture of 

Cornell University under the provisions of the Nixon 

Bill. The plan is to furnish each farmer with a series 

of lessons bearing upon certain fundamentals of agri­

culture, for instance, the formati on and cultivation of 

the soil, how the plant grows, and the nutrition o f  the 

animal. The lessons deal with principles ; they incite 

thought and study. They are accompani ed by ques­

tions which the reader i s  expected to answer and re­

turn to the College. These lessons form excellent ma­

terial for di scussion at grange, institute and club meet­

ings. Applications may be add ressed to the College of 

Agriculture at Cornell Universi ty, I thaca, N.  Y. 

The Royal Botanical Society of Great Britain pro­

poses to establish a large botanical institute at their 

gardens at Regent' s Park, London. The work will be 

commenced in April next.  At p resent the buildings 

of thi s society in the metropolis comprise a museum, 

lecture theater,  a small library and herbarium. Prob­

ably the new building will resemble somewhat the in-

8titutions of the society already i n  existence at Dub­

lin, Edinburgh, Oxford and Cambridge. Its necessity 

has been felt for some time past, especially by i ntend­

ing emigrants, who at present go to Germany to ac­

quire thei r instruction, but would stay in London were 

there a proper establ ishment. Endeavors are to be 

made to affiliate th<l new institute with the London 

University, so that it may become one of the teachi ng 

schools incorporated with that body. 

While excavating for a cellar i n  Marietta, 0. ,  a few 

hundred feet from the famous Mound Cemetery, the 

workmen dug i nto a mound builder's grave, which was 

supposed to be 2,000 years old.  The grave was cov­

ered with three layers of heavy stones with 3 inches 

of fine white sand between each layer. When the 

thi rd stone was raised, the bones of a large man were 

d i scovered. I n  the bones of each hand were solid cop­

per axes. The bones crumbled on exposure for an 

hour. Large bits of charcoal were also found i n  the 

grave, as were the bones of wild animals supposed to 

have been deer. T he grave was walled in on all sides, 

and also the' top and bottom, with heavy stones. The 

body of the mound builder sat i n  an up ri ght position, 

with the hands in a position as if supporting the body. 

The grave was 2 '1� feet wide by 2 '1� feet long and 5 

feet deep, and the stones surrounding it were easily 

broken with the fingers, as they were very soft, 

The pearl fishery off the coast of Tuticorin, which 

commenced on March 12  last and continued until the 

28th of the same month ( work having to be suspended, 

owing to the unwillingness of the d ivers to continue 

the fishing ) ,  has resulted i n  a dismal failure.  This 

result i s  partially due to the immaturity of the oys­

ters and the low prices realized in thei r sales. It was 

estimated that the net profit resulting from the fi sh­

ing would aggregate about $ 4 3 , 6 0 0 ,  instead o f  which 

only about $670 were realized. The government in­

curred no loss, but the work p roved d, 'lastrous to the 

fishermen. The merchants combined, , 11d thus suc­

ceeded in keeping down prices, and whel. it was d i s­

covered that the oysters were i mmature, , 'ud pearls 

were consequently scarce, a panic set in, anL the ces­

Bation of work followed. I f  the fishery had be 'n post­

poned a year, more profitable results might ha -e en­

sued, but the oysters were only four years old and too 

young to be fished. 

J titutifit �mtritau. 
Englneerln� Notes. 

The monumental gateway of the Paris Exposition 

with its surmounting statue has been sold for $2 ,000 

to a dealer in scrap i ron. 

A large Milwaukee concern recently made a casti ng 

weighing 1 1 0 , 0 0 0  pounds, to serve as a bedplate for a 

blowing engine for the Carnegie Steel Company, Pi tts­

burg, Pa. About 1 2 5,000 pounds of metal were poured 

in the process of foun ding. 

, 
The Chicago and Northwestern Railway, in order to 

enter Peoria, I l l . ,  from Sterling has purchased the 

entire village of Pottstown, and will move all the 

houses in order to occupy the site of the town with 

tracks. 

Moscow is probably the worst paved city i n  the 

world. Great cobblestones driven by hand into a loose 

bed of sand form a roadway which is always du sty in 

summer and muddy in autumn, and in many of the 

roads there is no attempt at a roadway of any kind. 

The streets are badly watered and cleaned. The year­

ly expenditure for these two operati ons is only about 

$ 1 5 5 , 00 0 .  

The Manufacturers' Association of N e w  York re-

ently appropriated the sum of $ 2 ,000 for an industrial 

scholarship,  including the cost of tuition for four years 

and incidental expenses. The purpose of the associ a­

tion in providing means for the industrial education 

of a young man of Greater New York is to encourage 

young men to qualify themselves for leadership in in­

dustrial pursuits by adding to the dignity of labor the 

advantage of trained han d s  di rected by developed 

minds. A commi ssion has been appointed to arrange 

the details and to conduct the examination of the can­

d idates. 

I n  1 9 0 0  the Baldwin Locomotive Works built 1 , 2 1 7  

engines, of which 363 were exported t o  foreig!l coun­

tries ; 426 were of the Vauclain c()mpo!.lnci syste m ; 48 

were electri c,  and 6 were cOI'J.pressed air locom0tives. 

The total weight of the product alone was 192,777,900 
pounds, says The Railway Review, involving the con­

sumption of 5 2 ,000 pounds each of forgings and cast­

ings, and the consumption of 90 ,000 tons o f  coal. As­

suming that the average length over all of each loco­

motive and tender is  approxi mately 6 0  feet, the year's 

produc t would form a conti nuous train nearly 40 miles 

i n  length. The average weight of the locomotive and 

tender for ' 1 9 0 0  empty was 1 5 8 , 5 0 0  pounds, the average 

weight of the locomotives and tender empty for 1 8 9 0  

w a s  app roximately 1 0 6 , 0 0 0  pounds. 

India affords a splendid ground for the sale o f  cal­

cium carbide, inasmuch as there are no native pro­

ducers of the article, and acetylene gas i s  in great 

favor ,  while its developments are li mitless. At the 

p resent time the calcium carbide i s  being sold re tail 

at less than twelv<l cents per pound.  Considering that 

the English company, which has a large export trade 

with India,  cannot retai l the article at less than. 25 

cents per pound, it is evident that the country i s  bei p ;;  

exploited b y  some producers, who ar<l desirous o f  E,n ' 

couragi n g  the employment of acetylene gas by floor' ­

ing the market with immense quantiti es o f  carbi de. By 

this means it would be possible to transport the ar­

ticle from a Eu ropean country and to sell it at a very 

low price, the producers recouping themselves upon 

the large quantities d i sposed of. 

For some time past complaints have been made re­

gard ing the inadequacy of the dock accommodation 

of the port of London. Steam ers arriving in the 

Thames often have to wait days before they can ap­

p roach the docks to have their cargoes di scharged. 

Attempts are being made to i mprove the insufficiency 

of berthing space, etc . ,  but the alterations are not being 

carried out witll a speed commensu rate with the rapid 

development of the traffic of the port.  The Thames 

Conservancy, which i s  responsible for the adminis­

tration and welfare of the river, are engaged upon the 

construction of a channel from the Nore to Gravesend 

1 , 00 0  feet in width by 26 feet i n  depth ; from Gravesend 

to Grayfordness, 1 , 0 0 0  feet wide by 2 4  feet deep ; from 

Grayfordness to the Royal Albert Dock, 500 feet wide 

by 2 2  feet deep, and from the R'Jyal Albert Dock to 

Millwall Docks, 500 feet wide by 18 feet deep. The 

work i s  completed as far a s  Gravesend, and rapid pro­

gress i s  bein g made with the rest of the work. I t  is 

i ntended to bring the River Thames u p  to the same 

standard of efliciency a s  the Mersey and the Tyne. 

At present, there are only eight vessels that cannot 

come u p  the river at all tides. The reason that the 

improvements have not been carried out before is due 

to the want of funds. To defray the cost of the 

present exten sions it is estimated that an add itional 

i ncome of $ 7 5 0 ,000 per annum will be necessary . Ex­

tensions are aJso being carried out at the Su rrey Com­

mercial Docks on the south side of the river ; $ 3 , 0 00,-

0 0 0  has already been expended, and another $ 1 , 250,000 

will be necessary to complete the work. The new dock 

will cover an area of 21 acres, with an entrance lock 

from the river 550 feet in length by 8 0  feet wide, and 

a depth on the sill of 33 feet. 

71 
Electrical Notes. 

Prof. Fleming, of London University, is now con­

ducting im portant experiments in connection with the 

transmission of electrical energy. It is said that the 

p ro fessor has discovered means by which power can 

be distributed without wires by utilizing ether. 

Shower baths are being put in the Pari s telephone 

exchanges for the u se of the telephone gi rls.  I t  i s  

thought that this will aid them in keeping their health. 

I n  America the girls in many telephone exchanges 

have long enj oyed this comfort. 

A gutta percha substitute has recently been patent­

ed. It consi sts of a mi xture of pulverized peat and 

resin oil. T h e  peat is d ried thoroughly and is then 

pulverized and sifted until it  i s  about the fineness of 

flour. I t  i s  then mixed with equal parts by weight of 

resin oil and two per cent o f  amyl acetate. I t  i s  then 

sti rred and worked until it forms a smooth dough-like 

mixture. I t  can be worked into shape, and i s  semi­

hard like gutta percha. 

I n  1 8 8 1  the Savoy Th eater was lighted with electric­

i ty,  and was p robably the first public building to be so 

lighted. The public seemed to feel that there was 

great danger i n  the new illuminant. Mr. D'Oyley 

Carte showed that the pilot l i ght of the gas chande­

lier was always kept burning, so that the aud itoriulJ1 

could be flooded with gaslight at a moment's notice. 

He then smashed an electric lamp bulb to show that 

there was n o  danger from this source. The audience 

was il1vite d ,  after the performance, to go behind the 

SCf'nes to see the electri c lighting on the stage. 

The new plant of the Natural J<'ood Company will be 

located at Niagara Falls. I t  will control the business 

of the Shredded Wheat Company, 'Vorcester, Mass. 

The building will have many unique features. I t  will 

be five o r  six stories high, and will be built entirely 

o f  enameled brick, steel and glass. There will lJe a 
roof garden on the roof. The plant will be run by 

electric power furnished by the Niagara Falls Power 

Company. Niagara Falls i s  a center of railway com­

munication, and the cheap power and the number of 

visitors which are sure to come each year will  doubt­

less make the 1110ve of the company very successful. 

Two inventors of London have devised an instru­

ment, upon the penny in the slot p rincipl�, to be em­

ployed i n  connection with telephones. The apparatus 

consists of a small box, fitted with the ordinary receiv­

ing hook. This hook i s  l ocked i n  position, until the 

insertion o f  a coin, w hen it i s  automati cally released 

by the action of the coin falling within the box. For 

the beneiit of commercial houses, where the insertion 

o f  coins, whenever a call i s  desired, might occasion 

inconvenience, the inventors have devi sed an altern:!­

tive arrangement. I nstead o f  placing a coin in the 

machine to release the receiver, it i s  only necessa ry 

to detach the receiver from the hook in the ordinary 

way, but in so doing a small ratchet wheel within the 

box revolves one notch, the notch being e quivalent to 
the coin's value.  Should the person who rings up be 

unable to establish communication, the operator at the 

exchange can , by pressing :-0, button, which, by means 

of an electric current, causes the ratchet wheel i n  the 

box to return one notch. The English Governmen t 

are inaugu rati ng their State telephone system upO\l, 

the Toll system, and probably this contrivance will be 

given a trial, since i t  will obviate the necessity of re· 

cording every call at the exchange. 

The Gustav Constanz Electric Company o f  Hambu\'g 

have recently erected a plant consi sting of a windmill,  

a dynamo, a battery of accumulators and electric mo­

tors at' Wittkiel, near Kappelin,  for the electrical util­

ization o f  wind power to generate the elec.tri c light for 

the town of Wittkield.  The wind motor, which has 

been designed by Mr.  C. P. Neumann, of Wittkield, is 3 9  

feet in diameter, h a s  a w i n d  area o f  1 , 0 0 0  square feet, 

and <1evelops more than 3 0  horse power. Its average 

speed is 11 revolutions per minute, which is governe:l. 

by an automatic a<1 i n stment of the vanes. The dyna­

mo is shunt \Younr] , amI when the wind velocity is 8 

feet per sClcond, makes 7 0 0  revoluti ons per minute, 

generating an electromotive force at 160 volts of 

120 amperes. The positive field terminal i s  perma­

nently joined to the battery pole, while the negative 

f eld terminal is attached to the switch of the regu­

lating cells in the charging circuit. It i s  stated that 

the dynamo requi res no manual regulation, nor i s  

there any attachment supplied for automatically dis­

connecting the dynamo, since the motor apparently 

maintains its speed satisfactorily. An automatic 

switch is p rovi ded, however, in the di scharge circuit 

i n  order to maintain the voltage at 110 volts. Large 

elect ric motors are d i ree::]y connected with the dyna­

mo with starters an<1 sjJf'ed regulators inserted in the 

connections. This plant was experimentally installed, 

simply to ascertain whether the wind power could be 

employed for electrical generation, and the trial p roved 

so eminently successful that the erection of a larger 

plant, consisting of several wind motors and dynamos, 

is contemplated. 
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DEATH OF PROF. ELISHA GRAY. 
Elsewhere in this issue we illustrate and describe 

the last invention in which one of the electrical pio­

neers was engaged. The career o f  Prof. Elisha Gray. 

D.Sc., was a most pathetic one. He was a man of 
marvelous talent and ingenuity, and in the opinion of 

many who have calmly weighed all the evidence, it 

is likely that he will receive j u stice at the hands o f  

future historians by being immortalized as t h e  in­

ventor of the speaki ng telephone. The litigation in 

the early history of the telephone, which was of the 

most complex n ature, finally resulted in the deci sion 

that Prof. Bell was the inventor o f  the telephone, and 

as such was entitled to the credit and p rofits which 

would naturally accrue from such an i mportant in· 

vention, but many persons hold that the victory was 

a technical and corporate one, rather than one based 

on science. 

Prof. Gray was born at Barnesvi lle, 0., in 183 5 ,  and 

commenced his career as a blacksmith, and also served 

an apprenti ceship to a carpenter and boatbuilder.  

At Oberlin College he constructed the apparatus used 

in the classroom for experiments, and acquired the 

knowledge of that time in regard to electricity and 

its appli cations. He spent five years at college ; and 

six years later obtained his first patent, thi s was the 

percursor of some fifty others. His first patent was 

granted on an automatic self-adjusting telegraphic re­

lay. I n  the early seventies he devoted great attention 

to the phenomena of sounds transmitted over tele· 

graph wires-electro-harmonic telegraphy. I n  pursu­

ing his investigations he made a di scovery to which 

the invention of the telephone was largely due. He 

relates it in his own word s :  

"My nephew was playing with a small induction coil ,  

taking shocks, f o r  t h e  amusement of t h e  younger chil­

d ren. He had connected one end of the secondary 

coil to the zinc lining of the bathtub, which was dry. 

Holding the other end of the coil i n  his left hand, 

he touched the lining of the tub with the right. In 
making contact, his hand would glide along the side 

for a short distance. At these times I noticed that 

a sound was proceeding from under his hand at the 

point of contact, having the same pitch and quality 

as the vibrating electrome." 

On February 14, 1876 ,  Prof. Gray filed a caveat in 

the Patent Office at Washington with the expectation 

of perfecting the "art of transmitting vocal sounds 

telegraphically." Prof. Alexander Graham Bell and 

Prof. Dolbear were workers in the same line, and it 

I s  said that Prof. B ell ' s  patent was applied for a few 

hours earlier than Gray's, therefore the former re­

ceived the patent. In the litigation which ensued, Gray 

alleged that his caveat had been on file before Bell's 

application, and h e  contended that there had been col­

lusion with an official of the Patent Office. The courts 

decided, however, that this was not the case, and rulen 

against the Chicago inventor. Prof. Gray parted with 

his rights to a company whose name was The Har­

monic Telegraph Company, by which transaction the 

Western Union was retired from the field. 

Another of Prof. Gray's ' inventions was the tel auto­

graph , which was so far an improvement on the tele· 

phone and telegraph as it transmitted the actual writ­

ing of the message. He also invented various tele­

graph and telephone i nstruments and appli ances, and 

the last work on which he was engaged was the per­

fection of a system of under-water fog signals, which 

is fully described i n  the present issue. As an inventor 

he sought to avoi d mul· 

tiplicity of mechanical 

devices. I ntricacy to 

his mind was a failure. 

He sought to make elec­

tricity do its work di· 

rectly, and all his de­

vices were to this end. 

• • •  
A NEW FLYING 

MACHINE. 
An ingenious flying 

machine has recently 

been designed by a 
Scotchman, Mr. G. L. 

O. Davidson, of Inch­

marlo, Scotland. 

I ,itutifi, �lUtti,au. 
gUdinr; downward through the air from an emin.:lnce, 

and although they ultimately met thei r deaths during 

the course of their experiments, their untimely ends 

were not due to faulty theories, but through mishaps 

to their apparatus. In flying, a bird flaps its wings 

THE LATE PROF. ELISHA GRAY. 

up and down, which has the effect of rai Sing it in a 
vertical di recti on, and then between the beats it glides 

forward, and the constant repetition of this action 

produces forward flight. I n  the smaller quick-flyi ng 

bi rds these movements are scarcely discernible, ow ,ng 

to the rapidity with which the wings are flapped ,  but 

with the heavi er and larger birds, such as the alba· 

tross and gull, the movements are perfectly di stin· 

guishable. 

The result of these investigations convinced Mr. Dav-

PLAN VIEW OF FLYING MACHINE. 

FEBRUARY 2, 1 90 1 .  
idson that the successful flying machine must be heavier 

than the air, and that it must not be raised by means 

of the balloon, but by a mechanical agency in which 

the vertical raisi ng power should be greater than the 

downward pull of gravi ty. To propel a machine up­

ward against gravity, only a small fraction of the op­

erator's power is available to overcome the attraction 

of gravity, and the weight of the apparatus to generate 

sufficient power for this purpose is always more than 

it can lift. In his machine the lifting power is greater 

than gravity, so that the apparatus can easily lift 

itself, the combination of the two forces supplying the 

necessary forward motion to the machine. 

I n  design, the Davidson machine resembles a huge 

bird with its wings fully extended. The body of the 

bird constitutes the car, i n  which are placed the steam 

turbines for generating the necessary power to actu­

ate the lifting appliances, placed at the extremities 

of each wing. These "li fters," as they are called, re­

semble rosettes of flanges, placed horizontally, and in 

revolving obtain a purchase on the ai r in the same 

manner as the propellers of a steamship beat the 

water. Di rectly these lifters are actuated to a velocity 

which yields an upward vertical thrust greater than 

the downward gravity pull, the appliance rises, and 

as the body of the machine is inclined at a slight 

angle i t  is constantly sliding forward through the air. 

rising in a diagonal directi on until the desired alti· 

tude has been attai ned . I f  the speed of the lifters is 

decreased, so that the downward gravity attraction ex­

ceeds the upward vertical pull, the vessel then gli d e s  

at a downward angle, t h e  angle being controlled b y  

t h e  movements of t h e  li fters, b u t  a t  t h e  same time the 

automatic equilibrium gear can be set to maintain any 

desired angle. If the li fters, while traveling at the 

maxi mum speed, are suddenly arrested, the machine 

does not stop, but continues its flight, gliding gradual­

ly to the ground meanwhile. The velocity of the li ft­

ers depends,  of course, upon the dimensions of the 

machine, since the length of the blades is proportion­

ate to the size of the vessel. I n  a machine weighing 

ten tons, which would be the smallest practicable ves­

sel, the blades would each measure twenty feet in length. 

Another ingenious or striking characteristic of the 

vessel is the method by which its equlibrium is main­

tained . To the rear of the car is attached a huge 

tai l, similar to that of a bird arrang�d in three 

movable secti ons. This mechanism i s  automatic in 

its action, but can be governed at will .  Should the 

car list to either si de,  the tail i mmediately assumes 

the necessary position to restore it to its normal ver­

tical poise. By this means, it i s  impossible for the 

machine to capsize. To substantiate this important 

featu re, in the course of his experiments with the 

model ( i llustrations of which are shown ) the inventor 

released it upside down from a great height. Before 

the craft had fallen many feet, it had reverted to its 

correct position, and then glided slowly to the ground. 

The equilibrium of the vessel therefore cannot be de­

ranged, even i f  the wind is blowi ng upon it broadside. 

The machine is steered from the fore part, which acts 

a s  a beak, the gear being controlled by hand. 

Mr. David son proposes to come to the 'uni ted States 

to construct a full sized experi mental machine weigh­

ing ten tons, with which to demonstrate its capabili· 

ties. Such a vessel wi ll be 60 feet in length, by 1 20 
feet in width, and will provide accommodation for 

fifty passengers. It may be supposed that such an im-

mense craft will  prove 

weighty and unwieldy, 

but such will not be 

the case, si nce although 

the framework will be 

built of soft steel, the 

specific gravity of the 

vessel will  be no more 

i n  proportion to its 

outspread surface than 

that of a bird. The 

vessel will be equipped 

with engines capable of 

exerting a li fting force 

o f  th ree feet per sec­

ond. 

• •• 
Mr. Davidson has 

based his machine upon 

the principle of the 

flight of �he bird. In 
flying, a bird does not 

propel itself through 

the air, but glides for­

ward by opposing the 

resistance of its wing 

surface to the air. It 

will be recollected that 

both Lilienthal and Pil­

cher adopted this the· 

ory in thei r respective 

machines, and were em­

inently successful in llR. DAVIDSON'S FLYING llACHINE. llR. DAVIDSON'S FLYIN G llACHINE IN Fl1LL FLIGHT. 

SOME experi ments in 

wireless telephony have 

been carried out at 

Minneapolls, Minn., and 

messages were success· 

fully transmitted a dis· 

tance of a thousand feet 

across the Mi SSissippi. 

The conditions were not 

favorable, owing to the 

nearness of two electric 

railways. The weather 

conditions were also 

bad, but words spoken 

were distinctly under· 

liitood. 
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THE NEW YORK CYCLE AND AUTOMOBILE SHOW 

SOME NOTABLE EXHIlJITS. 
Among the many exhibits at the recent Madiso _ _  

Square Garden show were to be seen the two m::. 
chines illustrated on thi s page, each of whic :C  
w i l l  doubtless prove of interest t o  o u r  readers. 

One of these is  the "Tri moto," of the Amer­
ican Bicycle Company-a little machine built 
somewhat on tricycle lines, yet having a wide 
enough seat to carry two persons comfortably. 
A general i dea of thi s machine can be formed 
from our illustration. The 2 14 horse power ai r­
cooled motor, together with the tank, carbureter ,  
etc . ,  are  al l  hung on the front or  motor wheel, 
where they can easily be reached. The machine 
is  steered by the horizontal steering lever, and 
the speed is governed by turnin g the handle of 
the same. The motor is started with a crank, 
the steering lever being first rai sed about forty­
five degrees. When the handle is lowered,  the 
motor is thrown into gear with the front wheel 
by compressing a band brake. There is 
no low-speed gear or reverse. The motor is 
fitted with roller bearings and equipped 
with a much larger flywheel than is  generally 
used with motors of this type. The flywheel 
and gears are on one si de of the front wheel, 
the motor being on the other, and the wheel 
is  so well balanced that it  will stay in place 
if the hands are removed from the steerin g  
lever. T h e  car bureter employed is  con­
structed on the atomizer principle, and hot 
air is conducted to it through a pipe which 
end s in a flange that partly surrounds the 
cylinder. Electric ignition has replaced the 
hot tube igniter with which the machine 
was originally equi pped. The gasoline tank 
has a capacity of 1 %  gallons: The lubri· 
cating oil is kept in a small tank adjoining 
the gasoline tank. 

The "Trimoto" weighs 400 pounds, and 
can make 12 miles an hour over average 
city or country roads. 

Now that the bi cycle has reached its prob­
able final design in the chainless bevel gear 
machine of 1901 ,  it  i s  interesting to note 
any further attempts at improvements, even though 
they prove abortive. Many of this year' s  bi cycles 
are equipped with cushion seat posts ; and spri !l g  sus­
pension saddles, somewhat on the lines of the Kirk­
patrick used on the early Columbias, were also to be 
seen at the recent cycle show. 

These attempts at reducin g  unpleasant vibrations 
on the standard models are worked out in a d iffere!lt 
way by the inventor of the "freak" wheel here pictured, 
whi ch was the only machine of its class on exhibition. 
The inventor, who hails from Jericho, N. Y. ,  claims 
much less vibration to the arms through the lever 
extensions of the handle bar. Their main purpose, 
however, is  to afford a means of propelling with the 
hands as well as the feet i n  ascending hills, the up­
ward pull usually exerted on the handle bar being 
here applied di rectly in helping to rotate the pedals. 
The machine is  steered by the thumbs, which oper­
ate the two small loops on 
the handles of the levers. 
These loops are connected. 
to the steering hea :} 
through a short handle 
bar, and move the front 
fork without moving the 
cross bar to which the 
levers are attached. 

I n  operatin g  thi s ma­
chine the rider exercises 
his arms as well as his  
feet ; he is obliged to sit  
erect, and to bring all  the 
muscles of the body into 
p lay as the latter sways 
slightly from side to side. 
So completely are all the 
muscles developed that 
not only do the toes pedal, 
but even the thumbs are 
trained to steer ! For an 
all round out-of-door ex­
erciser this Yankee inven­
tion certainly cannot be 
surpassed ! 

As for the pull by the 
arms in climbing a hill,  
although applied direct 
in a rotative effort, it is 
applied under the di sad­
vantage of having the 
ai'ms bent at the elbow at 
a constantly 
angle, instead 

changing 
of being 

str:!ight, as in ordinary 
hill clim\,Jing. It is dou\,Jt· 
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A FOOT AND HAN D PROPELLED BICYCLE , 

A GASOLINE " TRIMOTO " VEHICLE. 

ful if this arrangement, although good exerci se for 
the muscles of the arm, wl ll develop the maximum 
power. 

• I • • •  
SUBMARINE SIGNALING. 

BY ARTH u n  J. MUNDY. 
When the idea of a submerged signal first occurred 

to the writer he foresaw that he would be unable to 
develop it properly without the assistance of some 
master mind accustomed to wrestle with nature for 
her secrets. He therefore invited his friend, the 
late Prof. Elisha Gray, of telephone fame, to join him 
in the undertaking, and received in reply an enthusi­
astic acceptance. Prof. Gray brought to the subject 
a wide knowledge of the laws of acoustics in their 
relation to electrical science, which has enabled him 
to overcome difficulties that have heretofore seemed 
insuperable. 

SUBMARINE SIGNALING. 
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An experimental boat chri stened the " Sea Bell" 

was built and equipped with an 800-pound bell 
to be operated electrically, the necessary power 
being supplied by a small dynamo d riven by a 
gasoline engine. This bell is lowered into the 
sea through a well-hole di rectly in the center of 
the boat until it  is  twenty feet below the surface. 
By an ingenious mechanism it may be either 
tolled continuously or made to ring any desired 
number or numbers, at the will of the operator, 
who is thereby enabled to send intelligible 
messages, each letter of the alphabet being repre­
sented by a given number. 

The sound thus produced under water may 
be heard from a passing ship at a distance of, say, 
a mile or more, provided the observer go below 
in the hold of the vessel as close to the keel as 
possible and listen, just as he would li sten for 
an air signal on deck. The sound waves produced 
by the bell come through the water and pene-
trate the skin of the ship, d iffusing themselves 

in the atmosphere of the hold, where they 
are recognized by the unaided ear, just as 
any local sound might be. The sound is 
heard more plainly, however, by placing one 
end of a wooden rod against the skin of the 
ship, and pressing the other end against the 
outer ear. 

A common tin ear-trumpet, such as is  
used by a deaf person, screwed into the end 
of a piece of gas pipe and submerged a few 
feet, the mouth of the trumpet being sealed 
with a tin d iaphragm, will enable the ob­
server at the upper end of the pipe to hear 
the bell a distance of three miles. 

For greater distances Prof. Gray invented 
an electrical sound receiver. From this 
submerged instrument a conn ection is made 
to any part of the ship-say, the pilot house 
-where the navigator will listen for the 
sound through an ordinary telephone re­
ceiver. 

A practical test of this apparatus was 
made on the last day of the century just 
ended. Several gentlemen were invited to 
witness the results accomplished. Amon g 

those present were Mr.  Henry M. Whitney, who has 
given the enterprise his hearty support from the 
start ; Prof. Wallace C. Sabine, of Harvard, an ex­
pert in acoustics ; and Commander Arthur P. Nazro, 
U. S. N., Li ghthouse In spector. The " Sea Bell" was 
anchored in the open sea off Winthrop Head, near 
Boston Light, and the steamer having the party on 
board proceeded seaward. These gentlemen testified 
to having heard the submerged bell. 

At 1 % miles the sound of the bell was very loud 
and very distinct ; at 4 miles the sound was quite as 
distinct and almost as loud as at n� miles ; at 8 miles 
the sound was quite as distinct as at 1 %  miles and al­
most as loud as at 4 miles ; at 12 miles the sound was 
heard at times quite di stinctly, and at times somewhat 
feebly. Even at 1 2  miles the sound received was 
sufficient to give a practicable warning signal. It has 
been thus demon strated that sound may be produced in 
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the water at a given point 
and picked up electrically 
at any point within a 
radius of twelve miles. 

I t  is  now p roposed to 
install a p ractical work­
ing station for the use and 
benefit of shippi n g  enter­
ing and leaving Boston 
Harbor, in order that the 
great uti lity and value of 
the system may become 
known. Two bells, of dif­
ferent pitch, will be an­
chored one on either side 
of Boston Light, 5 0  feet 
below the surface of' the 
sea. These bells will be, 
say, five miles apart, and 
each bell a mile or more 
from shore. 

The bells will not be 
suspended from boats as 
here shown, but from sub­
merged buoys, holding 
them up, and anchored to 
moorings holding them 
down, so that thei r position 
will be fixed and unchanging 
and p roperly charted. The 
electric power for ringing 
them will be supplied by 
insulated cables from the 
shore. They will be rung 
au tomatically from the 
power house at regular in­
tervals, just as a flash· 
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l ight is operated in a lighthouse. They will be rung 
simultaneously at the beginr.ing of each minute, and 
at the end of 20 seconds bell No. 1 will sound one 
stroke, and 20 seconds later bell No. 2 will sound 
two strokes, each bell thus declaring its identi ty. 

Prof. Gray invented an electrical receiver to de­
termine the di rection of the origin of the sound.  It 
therefore becomes a simple task to d raw two lines 
on the chart at the ascertained angles, one from 
each charted signal bell, and where these two lines 
intersect there will be the position of the shi p.  

Prof.  Gray invented an improvement by means of 
which his  electrical receiver operates automatically 
a gong in the pilot house whenever the ship comes 
within a given di:;;tance of  one of the submerged bells. 
Thus a submerged bell placed near a dangerous reef 
would set up an automatic alarm on board any ship 
thus equipped the moment she came within the radius 
of  danger. This device would have saved countless 
lives and thousands of vessels which have been lost 
by getti n g  out of thei r course and going to destruction 
when thei r commanders were off their  guard, because 
they thought themselves perfectly safe. 

H is ,  of  course, obvious that vessel s equipped with 
both sound-producing and sound-receiving apparatus 
may avoi d collision, and send and receive intelligible 
messages to and from each other when they meet at 
sea. Also that lightships may be put in communica· 
tion with shore stations. and that vessels passing 
alo n g  the coast may likewise send and receive messages 
to and from the shore. 

Gray and Mundy patented a bell which is  rung 
electrically, but without being struck percussively. 
Nothi n g  touches i t  as it hangs motionless in either 
the air or water, but by depressing a common Morse 
J.:ey an' electri c ci rcuit is made, which sends an alter­
nating current to electro-magnets contained in the 
cavity of the bell, as shown in the detail view, and 
the magnetic lines of  force thus created vibrate the 
bell continuously as long as the current is  maintained, 
causing it  to sound forth like a great organ pipe, but 
with tremendous power. 

The successful ringing of a bell by this method de­
pends upon sending precisely the proper number of 
imp�lses to the electro-magnets, and this in turn de­
pends upon maintaining an absolutely uni form rate 
of speed in the motor driving the generator. The 
slightest change of speed Wil l  "ilence the belL Prof. 
Gray could find no governor sufficiently sensitive to 
hold the speed uniformly to the rate called for by 
the fundamental tone of the bell ; he therefore in­
vented a device for thi s purpose. I t  is efficient and 
simple. 

• • 

VIII. MERCURIAL BAROMETER. 
BY G EORGE M. HOPKINS. 

The variati ons of atmospheric pressure are shown by 
the barometer.  The pressure of the air in round 
numbers is 1 5  pounds per square inch ; that is, a col­
umn of ai r 1 inch square, the height of the atmosphere 
( wh ; �q is not positively known ) ,  weighs 15 pounds, 
and will  balance a column of water 1 inch square and 
34  feet high, o r  a column of mercury 1 square inch In 
area and 30  inches high. 

A mercurial barometer is  here shown on account of 
faci lity of  construction and the accuracy of its opera­
tion . To make the simplest form of mercurial barom­
eter, a strong glass tube a little more than 33 i nches 
lon g and about 3-16 inch internal diameter is required. 
I t  must be sealed at one end, and left open and con­
tracted to % i nch at the other. This work is  readily 
done by a glass blower. The open end is fused to 
remove the sharp edg�s. A small glass bottle is pro­
vided,  the body of which is about 1 inch internal diam­
eter and 1 V� inches high. The neck is  short and a 
little larger internally than the outsi de of the tube 
A board % inch thick, 3 inches wide and 39  inches long 
has a shallow half-round groove to receive the glass 
tube, and two brass straps extend over the tube and 
are clamped to the board by means of screws. Near 
the bottom o f  the board a hole i s  cut for the glass 
bottle 0, cistern, as it i s  called ; a small shelf is se­
cured by screws to the back board, even with the lower 
side of the hole in the board . A small hole is made 
i n  the back board near the top to rectlive the nail or 
screw upon which the instrument hangs. 

Of course all the parts will be tried in place before 
attempting to fill the tube with mercury. 

The tube must be perfectly clean, and only re-dis­
tilled mercury should be used. In  the bottom of  the 
glass bottle i s  placed a layer of pure beeswax 1-16 inch 
thick. The wax i s  made smooth and level by melting 
it by gently heating the glass bottle over an alcohol or 
Bunsen gas flame. When the wax is cold the filling 
of the tube with mercury may be proceeded with.  The 
tube and the mercury are first warmed by passing 
them over an alcohol or gas flame ; then mercury is 
poured into the tube th rough a small paper funneL 
The tube should be filled to within % inch of th� 
end with mercury. Then the clean, dry forefinger is 
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held over the open end of the tube and the tube is  
placed in a horizontal position and tilted one way and 
then the other, to allow the bubble of  air to gather 
up as much as possible of t.he air contained in the tube. 
The tube is then placed open end up and enti rely filled 
with mercury. I t  i s  then inverted while it  is  kept 
closed by the finger. The end of the tube is placed be­
Iow a body of mercury in a suitable vessel and a l ittle 
of the mercury is let out so as to 
produce a partial vacuum at the 
top. Then the tube is  closed and 
again turned into a horizontal posi­
tion and tilted in one way and then 
the other, and a t  the same time 
turned or rolled over EO as to causo 
the bubble to gather up any ail' 

SCALE AND 

INDICATOR. 
MERCURIAL 

BAROMETER. 

that may remain.  The tube is again inverted and 
filled, until i t  i s  entirely full of  mercury. The finger 
i s  again applied, and a vacuum is produced by allow· 
ing a small amount of mercury to escape, when the 
tube is vertical as before. It is  closed and tilted . allow 
ing the bubble to again gather air.  This operation i� 
repeated two or three times.  The tube is finally in­
verted and filled with mercury. so as to present " 
convex surface above the open end of the tube. The 
glass bottle containing the wax is placed over the 
open end of the tube and pressed down, causing the 
wax to make a good contact with the end of the tube. 

The bottle is  held firmly in place by the tlnger, anf. 

THE BEAUMONT OIL WELL. 

the bottle and the tube may now be inverted together. 
and after putting a little mercury in the bottle, th ',' 
latter may be placed on the shelf p repared for it. and 
the tube may be raised a little, so as to clear its open 
end from the wax, and the tube i s  fastened in place 
by clamping it  with the brass strips and screws. More 
mercury i s  added to that in the bottle so as to make 
the depth about % inch above the lower end of the 
tube. A quantity o f  clean cotton wool is  placed in the 
mouth of the bottle around. the tube, to exclude dust, 
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at the same time t o  admit a i r  freely. T h e  barometer 
iii! now finished with the exception of the scale. 

A scale o f  inches % inch wide and 4 inches long is 
laid out in the center of a card 2% inches wide and 
6 1/:! i nches long. Each inch is divided into tenths, and 
the di visional lines for the inches and half inches are 
extended beyond the ;:!� ineh limit.  The beginning of 
the scale i s  numbered 27. The upper end of the first 
inch is numbered 28, the second inch i s  numbered 29, 
the third inch 30,  and the fourth inch 31. The scale 
i s  placed behi nd the tube and the division line corre­
sponding with the line at the top of the mercury in a 
standard barometer is placed in the same position rel­
ative to the mercury, and fastened by small tacks. 

To enable the observer to mark the neight 01 the col­
umn of mercury, so that he may compare the present 
observation with the previous one, an indicator is pro­
vided, which consists of  a rod supported by posts �t­
tached to the board, and a short section of spiral 
spring placed on the rod, with the upper extremity 
straightened and extending over the barometer tube_ 
This end of the wire is flattened by hammering to make 
a more deli cate index. 

In  a general way the changes of the barometer are 
given, but they must be taken with some allowance. 
High winds and storms usually follow the sudden d ro[) 
of the mercury. The rising of the mercury generally 
indi cates fair weather ; the drop of the mercury indi­
cates bad weather. The fall of the mercury in sultry 
weather is  fol lowed by thunder ; the rise of  the mel" 
cury in  winter indicates frost. I n  frosty weather thf) 
fall of the mercury precedes a thaw. and the rise i s  
followed b y  snow. Sudden changes i n  the barometer 
indi cate similar changes in the weather. Continued 
foul weather may be expected i f  the mercury falls 
slowly ; on the contrary i f  it ri ses slowly continued 
fair weather may be looked for. Changeable weather 
is indi cated by an unsettled barometer. 

I t  i s  perhaps unnecessary to caution the maker of 
the barometer to conduct the various operation s of 
filling and adjusting above a large platter or piece of 
smooth paper, with the ed ges turned up to avoid un­
necessary waste of mercury. 

_ i. e . 
THE BEAUMONT OIl. WELL. 

The well at Beaumont, Texas, has the reputation vf 
bei ng the largest "gusher" yet located i n  the Unitelj 
States.  It is estimated that fully 150 ,000 barrels of oil  
escaped from it before the flow could be controlled. 
Al ready a large territory in its vicinity has been sold 
to oil  companies, and it i s  probable that the country 
between Beaumont and Corsicana will be thoroughly 
exploited within the next year by prospectors. 

The well was struck on January 10, 1901 ,  by Capt.. 
A. F. Lucas, a geologist, of Washington, D. C . ,  who ha;; 
been prospecting for oil in this section of Texas for 
about two years. 

While the men were at work on the derrick they no· 
ticed a commotion in the well, and hastily retiring had 
no sooner reached a safe distance when the well burst 
with a terrific noise, and 600 feet of four inch i ron 
pipe was shot from the well and sent 600 feet i nto the 
air .  The pipe was followed by hissing gas and oil 
which spouted 150  feet into the ai r .  Almost immediate­
ly the stream settled down to pouring out pure oil. and 
from that time until the evening of January 16  th'J 
solid stream of oil continued to pour without a parti­
cle of di minution into the ai r. On January 18 the flow 
of oil was well under control. I t  fell to ground in 
a mist and ran off in a small river into a ravine or 
valley below, where it  formed a lake which was ulti­
mately overflowed and the oil continued down the 
regular watercourses to the uulf of Mexico. The stream 
of oil is six inches where it  i ssues and spouts fully 
150 feet high in a solid body, then sprays. Experts 
have estimated that it  flowed 20 ,000 barrels of oil  every 
twenty-fou r hours. The oil has a speci fic gravity of 
about 24 degrees and is a good lubricating grade. 

The mayor of Toledo sai d i n  relation of tnis well to 
the oil industry, after an examination of it : 

" I  think i t  the greatest oil well ever discovered i n  
t h e  United States. I t  is  fortunate, f o r  t h e  o i l  trade, 
that it  is  not illuminating oi l .  If it were it would par­
alyze the entire industry. I ts advent., however, means 
that liquid fuel is to be the fuel of the twentieth cen­
tury. Smoke. cinders. ashes and soot will di sappea r 
along with war and other evidences of barbarism. Th03 
new oil well means a cleaner as well as a better civil­
ization. 

"Practically the only ma rket for it  i s  for fuel and 
road making. Texas should use millions of barrels for 
the latter purpose. Both these markets, however, must 
be created, and this means that before a market can be 
established two thin gs must be demonstrated beyon<l 
question : first, that there is a great area of oil ·produc· 
ing territory and that the supply is inexhaustible, and 
this can only be done b y  d rilling many wells ; second, 
after the fact of the exi stence of the territory is  dem­
onstrated, i t  will be necessary to secure the confidence 
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of the consumers of fuel oil ,  and thi s can only be done 
by the accumulating of a stock of from 10,000,000 to 
40,000,000 barrels on top of ground . in i ron tanks. This 
means an investment of millions of dollars and syste­
mati c organized effort for several months, possibly a 
"ear or two, before this oil  market is firmly and satis­
factorily established ."  

PRESS FOR PREPARING FOMENTATIONS . 
The inconvenience and difficulty of preparing band­

ages for fomentations by hand are overcome by a 
simple press which has been i nvented by Mrs. Mary 
Jordan Smith, of New York city, and which performs 
it., work far more effectively than would otherwise be 
possible. The making of the press has been undertaken 

PRESS F J R  PREPARING FOMENTATIONS. 

by George Tiemann & Co .. 1 0 7  Park Row, New York 
city. 

As shown in our engraving. the press is composed es­
sentially of three parts-a receptacle, a lever and a 
pivoted plunger carried by the lever. The bottom of 
the receptacle is perforated to permit the escape of 
water. The lever i s  mounted on a bracket to swing 
uoth in a ci rcle horizontally, and up and down, so 
that the plunger may be either depressed in the re' 
ceptacle or raised and carried to one side. 

I n  service.  the bandages having ueen placed in the 
receptacle, hot water or any medi cated solution 1 8  
poured over them. T h e  lever is  then swung around 
to bring the plunger over the bandages. By pressing 
downwardly on the lever, the plunger is  made to force 
water out of the bandages, through the perforated bot­
tom of the receptacle. I n  order to prevent an upward 
movement of the plunger when the ' lever is released,  
a spring-pressed detent is  employed whi ch is pivoted on 
the bracket and which coacts with teeth on the pivoted 
end of the Ie-reI'. After the surplus water has been 
expressed,  the detent is  released and the lever swung 
up and aside in order that the apparatus can be car-

A DOUBLE-THREADED BREECH-PLUG. 

ried to the bedside and that the bandages can be read­
ily removed.  

The advantages of the i nvention are obvious. The 
hands n eed never come i n  contact with the bandages 
during the operation of the device. The bandages, re­
tained as they are in the receptacle and thus carried 
to the patient, retain their heat for twenty minutes. 
a result which testifies to the efficiency of the instru­
ment. In preparing fomentati ons, it is  the custom to 
bring to the bedside the several utensils which are re­
quired. Not only is the fomentation prepared with dif­
ficulty, but the moral effect of the utensils on the pa­
tient is often harmful .  The press described simplifies 
the preparation of fomentations by dispensing with 
these utensi ls and enal-les a bandage to be prepared 
without the know Ie, the patient. 

NOVEL INVENTIONS RECENTLY PATENTED. 

Sometimes it happens that a bolt c l.nnot be removed 
or that a much-worn thread prevents a "emoval of the 
nut. For such emergencies Alfred S.  Sea 'llan, of Frack­
ville, Pa. ,  has invented a simple relief-nut, which also 
serves as a washer and as a time-saving device for 
fitting a new washer or nut without stopping the ma­
chinery. The relief nut is substantially composed of 
two wedge-shaped nut-sections, slotted from their ends 
to form arms. The free ends of the arms of these sec­
tions have hooks, which interlock with seats on the 
opposite ends of the abutting section, so that the sec­
tions embrace the bolt. When they are applied and fit­
ted tightly. the relief-nut sections can be removed only 
by releasing or turning the bolt-nut outwardly. A 
flanged cap is fitted over the relief­
n ut and forms a bearing for the bolt­
nut and a retainer for the relief-nut 
sections. The device can be applied to 
the head·end s  of partially-worn founda­
tion-bolts and other bolts under great 
strains. The improvement can also be 
u sed when the bolt is battered or 
l' iveted,  or when the thread is stripped 
or does not extend to the surface 
agai nst which the nut is to be turned . 

7.S 
PICTURE MAKING ON THE TYPEWRITER. 

The accompanying engraving of Admiral Sampson 
and his flagship the "New York" was reproduced from 
an original picture measuring 8 i nches i n  height by 
11 inches in width, which was made entirely on a 
typewri ter. At first sight one would be tempted to 
deny that such a result could be obtained, except by 
the use of some special type, which had been arranged 
to make impressi ons through the manipulation of 
the key-board ; but as a matter of fact, the original 
drawing was 'made by A. Roeder, Jr. ,  of Baltimore, en­
tirely by the aid of the standard characters which are 
to be found on the Den smore typewriter. If the 
pi cture be closely examined, it will be found that the 
straight lines and curves with which the ship is 

- �  

A very simple a n d  ingenious i m ­
provement i n  breech-blocks h a s  been 
devi sed by John F Meigs and Sigard 
A. S.  Hammar, of South Bethlehem, 
Pa. .  which improvement not only 
s �rengthen s the connection between 
l reech and plug, but also increases the 
l'api.'lity of fire. The plug is  formed 
with a continuous, tapering multiple 
th read. in stead of with the usual "in­
terrupted screw," whereby very im­
portant results are outained . With a 
d ouble thread , for example, less longi-

ADMIRAL SAMPSON AND THE " NEW YGRK. " 

'�bj�  pict nr(' was mad\� 011 tlw typewl'itt'f by thl' 1 11'01(> of lhp l'q!1I1ar characters a1!d signs, 

tudinal and consequen tly less angular 
movement is required than with a single thread of the same> 
pitch . The height or projection of the double thread is 
half that of the single thread ; and hence it  is  necessary 
to move the plug longitudinally only half as far to free 
its thread from the breech. The swinging-plate by 
which the plug is  carried is provided with radial pins 
for en gagement with a thread in the carrier-opening. 
The pitch of the thread i s  the same as that of the 
plug until a point is  reached in the rearward travel 
of the plug, when the plug-thread is di sengaged from 
the breech. The pitch of the thread in the carrier­
opening then in creases. The purpose of thl s arrange­
ment is  to accelerate the movement of the plug after 
it has been cleared of the breech. 

I n  the ordinary construction of preserve-jars, when 
the cover is  screwed on the neck, the air remaining 
within the jar is  compressed, thereby leaving a space 
between thE preserves a�d the cover. In this space 
mildew usually collects. Moreover. i � is  necesmry to 
heat the preserves to a high temperature in order to 
expel the oxygen . These evils of the ordinary pre3erve­
jar are remedied in an invention which has been 

A SIMPLE RELIE F· NUT. 

patented by Henry W. Woolbert, Box 690.  Pittsburg, 
Pa. The accompanying illustrations represent two 
forms of the new jar. The body of the jar is flanged 
to receive a rubber ring upon whi ch the flanges of the 
cover bear. The concave center of the cover is provided 
with a small cup in which a plunger i s  contained, oper­
ated by a cam-lever. A valve in the plunger permits 
the escape of air from the jar.  but prevents the en­
trance of ai r into the jar. By operating ' the cam­
lever the air in the jar is partially exhausted , so that 
the heat required to expel the oxygen is  consi derably 
less than would otherwise be necessary. In Fig. 2 a 
bell-cran k lever is shown instead of the arrangement 
described .  It  wil l  be seen that the invention con sists 
essentially in applying a miniature vacuum-pump to 
a p reserve-jar. 

built up are formed uy ingen ious combinations of 
the various letters and characters Ehown on the key­
board. The horizontal and vertical lines were ob· 
tained by the u se of the shift. underscore, etc . ,  the 
cu rves were ohtainefl hy usi 'l g  the parenthesis,  the 
apostrophe. etc . Thus, the two hawse holes for the 
anchor chains were formed by using the signiil of the 
parenthesi s and the acute accen t.  The portholes were 
made by using the sign for a degree. In  the signal 
flags we see the use of the asteri sk . the degree sign.  
the hyphen, etc . .  while the flag at the stern of the 
vessel i s  made by the u se of the paren thesis and the 
peri od.  I t  wi ll  be u J1 d erstood .  of course, that the 
paper on which a pi cture of this kind i s  made has 
to be constantly twi sted to different angles in order 
to get the desired l ines, 

�.�,� .. -------
'I'he C u rre n t  S U I'I,le m e n t .  

The current SVPPLEi\lE:-;'l' begins with a portrait anfl 
biographical notice of the late Queen Victoria. "Ar­
ChffiOlogy" ( in the last century ) i s  by Prof. W. M. 
Flinders Petrie.  D.C.L. ,  LL.D.,  and deals with archffi' 
ology in Syria. Greece. Italy, India,  and America. It 
is  an article of the greate3t possible importance. "Me·  
teorological I n struments ,"  uy Prof.  Hans Hartl, i s  a�­
companied by twelve engravings. "Recent Science, ' 
by Prince Kropotkin,  is concluded. "A New Page-

1 

sa)"!" 
A VACUUM-PUM!' FOR PRESERVE-JARS. 

Printing Telegraph" is by William N. Vansize. and de­
scriues the epoch-making invention of Donald Murray. 
A fully illustrated article on "The Colwell Rota .'y En­
gi ne, Reciprocating Engine and Condenser" i s  also in­
cluded in thi s issue. 

C o n tenttl. 
( IllUstrated articles are m Rrked with fLn Rst,erisk.) 
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RECENTLY PATENTED INVENTIONS. 

Mechanical Devices. 

PHOTOGRAPH I C  S H UTTI';R-GASS:-IER F. 
FRALE Y .  St. Louis, 1110 .  In this improved device 
a finder i s  emp loyed which shows the i mage as it 
i s  produced by the same lens whieh effects the 
eX[losure. A portion of the finder i s  u t i l ized 
for the operation of the shutter. Simple mech­
anism has been devised for obtaining at w i l l  
either snap-shots o r  time exposures. 

C R U S H E R .-ED\\,AIW lJ .  C H E S'l'ER, 120 
Bishopsgate Street. London. England. I n  this 
ore-crusher a crushi ng-cone is  carried by an 
u[lright spindle and is  c aused to gyrate w i thin 
a conical crushing-hopper or "concave." 1110-
tion is  communicated to the spindle by means 
of a driving-wheel mounted to rotate with the 
crush ing-hop[ler and provided w i t h  an eccen­
tric aperture through which the spindle passes 
freely. The s[l indle is held at the top in al ine­
ment with the c l'll shing-hopper and with the 
driving-wheel, and is supported at  the bottom 
upon a footstep bear ing. a ffording freedom for 
the gyratory movement of the spindle. '1'he 
rtovel features of  the in vention are the means 
for adjusting the p o s i t i o n  of the crush ing­
cone vertically wit hi n the crush ing-hopper, so 
that the size to which the matedal is  crushed 
can be regu lated, and the means for enabl ing 
the whole mechanism whe reby thi. adjustment 
is effected to be readily removed for c leaning 
or repai r .  

WIUo] N C H .-TH<DI A S  F .  �IOOXEY, 1 303 Vai­
ley Street, Baltimore,  �Id.  The wrench can be 
appl ied to the n u t  w ith its jaws open and can 
be caused to close automatically upon the 
nut,  thus furnishing a quick-acting wrench 
which can be conveniently manipulated with 
one h an d.  To this end the jaws are supported 
so that they can move toward and from each 
other. Cams 01' inclines are used for engage­
ment hy the jaws and means for moving the 
jaws and cams or inclines relatively, so that 
the cams o r  in clines will cause the adjustment 
of the jaws toward o r  from each other. 

WRI·;NCH .-DA XTON O.  B Ii e x x ER, Somerset, 
Ohio.  The wren('h i s  to be used either as a 
p i [le or nut wrench. The pl' incipal no,'el feat­
u re of the inven tion is  the employment of cor­
rugated o r  toothed roller bea rings i n  the jaws, 
s o  pl aced that when the wrench i s  In action 
the bearings will have a gripping engagement 
with o[l[los ite sides of the n u t  o r  pi[le.  

WnENCII .-HEGl X_\LD �IEEKS,  :\Ianhattan, 
New York city.  The shank of the wrench car­
ries a ]Jinion for engagement with a rack at­
tached to the handie and with a rack carried 
by the movable jaw. By simply moving the 
handle iongitudinaliy with reiation to the fixed 
jaw, the wrench is  quickiy adjusted to suit 
the size of the nut. ;'010 screw-threads, adjust­
ing-nuts, o r  swinging levers are employed. 

Engineering Improvements. 

E L E C T H I C  I G ;'oI I T E H  F O R  E X PLO S I ON-
1II0TOHS _-('HAUU: S  E .  LUFBEUY, Chauny 
( Aisne ) ,  I·'l'Rnce. This electric igni ting device 
for explos ion-engines includes an inte rrupter, 
baving two w i res, one of great resistance and 
the other of low resistance. The w i re with 
great resistance is  always connected with the 
sou rce of electricit y .  A circuit-breaker con­
trolled by the engine is  connected with t ile 
low"'resistance w i re. An induction-coil and its 
primary coils connect it with the circnit­
hreaker and the w i re of h igh resistance ; the 
secondary coils are connected with the ignit­
er.  Th e source of electricity i s  a dynamo 
which is  employed i n  connection with an ac­
cumulator. By means of a switch either the 
dynamo o r  the a(,cumulator can he shunted in 
o r  out o r  the accu m u i ated charge from the 
dynamo to fU l'll ish the c u rrent for ignition.  
'rhe igniter, i t  is c l aimed, i s  al most infa l i ible 
I n Its operation. 

VALYI, �IECHA;'oI I S �I.-lsAAc L.  F I T Z  
HUGH, Picolata, Fla.  This rotary main valve 
has annularly arranged inlet-ports and an ex­
haust-recess. An eccentric moves the main 
vaive on its seat. A c u t-off valve over the 
main valve regu lates the admission of steam 
from the steam-chest to the inlet-ports.  The 
cut-off valve is  mounted on an eccentric.  which 
cut-off valve eccentric is under the control of 
the operator to shift the cu t-off valve over the 
face of  the main valve to the desired point of 
the cut-oil'. 

mounted to swing on the yokes, which mirror 

i s  designed to reflect the water-glass, so that 

the levei of the water may be observed by the 

engineer at  any desired point. 

l1I1scellaneoulf I nventions. 

D O O R-STOP. - D URWARD B. HAMPTON, 
Napa, Cal. The improved door-stop consists 

essentially of a baseboard member and a door 

member. The baseboard member is hollow and 

is  provided with a rubber socket having a con­

icai head t hrough which the hu tton-head on 

the door must pass. When' the door is open 

and the button has engaged the soc ket, the 

stoppel' acts as a cushion for the door, so 

that the engagement of the two members is  

rendered noiseless and the two securely locked 

together. 

M A I L-PO U C I I .-JASI'ER N .  TABLER, Royse 
C i ty. Texas. The inventor has devised an ex­
tension-top for mail-pouches, and a simple,  
qu!ekly-operated, and secure fastening device 
for the mouth of the extension-top. lIe has, 
furthermore, so applied the extension-top to 
the body o f  the pouch, that when the mouth 
is locked, the extension-top and its  fastening 
devic e . will drop within the body of the bag, 
the top portion of wh i<-h body may be held 
closed by auxil iary devices. The locking de­
vice is  protected : the bag is  easily handled ; 
and the fastening device enables the bag to 
be quickly locked or u n locked. An ample open­
ing i s  provided by the extension-top for the 
reception of mail matter. 

ALARM FOH R E F R I G E nA T I ;'oIG-PA N S .-
GEO RGE N .  E X XI.;J( S ,  Brooklyn. New York city.  
The pu rpose of this invention is  to provide 
a simple alarm for the drip-pans o f  refriger­
a tot·s, which alarm is so constructed that when 
the water in the pan ;'eaehes a certain level, 
an alarm w i l l  be actuated. The device by 
which this pu rpose is  attained consists essen­
tially of a float having guided movement in 
the pan ,  which float i s  made to engage the 
\lush-bu tton of an electricai alarm when 
the water reaches a predetermined height. 

BOX-FA S T E ;'oI r-; H .-SmT s  RA.\E:-I, Aalborg, 
Denmark. This fastening device for two parts 
of eases and other articies, comprises a l ink 
p i voted to one of the parts, and a iocking-bol t  
mounted to sl ide on the o t h e r  p a r t  trans­
verse ly of the link and adapted to engage the 
la ttel· .  A stop-lug prevents the s l Iding move­
ment of the lug. By means of this jevice a 
covel' or l id can be firmiy secnred without the 
u se of nails, screws, or any special  lock.  

RUCKLE .-G EOIlGE W. POTTER, JR.,  Fay­
ette, lIIo .  This buckie for use o n  hamess is 
in the nature of a tug-buckle and trace-carrier 
combined. '1'he buckle is  suitably secu red to 
the strap leading back from the hames,  is  
supported by the back strap of the hames,  and 
is composed of top and base p l ates. The tug 
is inserted between the top and base p l ates ; 
and the tongue of the top plate is inserted in 
the propel' hole of the tug. The buckle can­
not j a r  loose o r  the tongue become otherwise 
accidenta l l y  released f rom the buckle.  

FLOAT-VALno] F O n  WATEn-TANKS.­
.T( ) H �  l\IOH H I SO�, Dubuque, Iowa. r.rhe im· 
proved valve is  designed for automatically con­
troll ing the flow of water i n  reservoirs, tanks. 
cistems, and the l ike. The valve is oper­
a ted by a level' or two levers, as the case may 
be. and is connected w i t h  a rocking or rota­
table disk, having a stop to l i m i t  its move­
ment. The valve engages a hooked post fixed 
on the valve-seat and i s  guided i n  its move­
ment without appreeiable friction. 

A I J J C STABLT-; S C n OOL-C H A IR.-ExPERI­
EXCE I,. SAl:D>:U, Philadelphia, Pa. The object 
of the invention is  to provide an improved 
adjustable chair for use i n  connection w i th 
school-desks. 'rhe chair is distinguished by 
its simpl idty, cheapness, and strength .  A 
hollow pedestal has in terior ribs or projec­
tions, one of which is  located neal' the top 
and the other diagonally opposite.  A ctamp 
screw is  arranged d i rectly below the upper 
rih and at a lower point on the second rib, 
whereby the post i s  held by friction and pres­
sure at  th ree points. 

F O L D I N G  TABLE.-SDI ON 1If. S NOOK, 
Scranton, 1'a. The folding table comprises a 
p a i l' of (' rossed legs connected by a reach. 
This reaeh consists of parts pivotally joined 
and adapted to fold one into the other. The 
up[ler ends of the reach parts are [livoted to 
the u[lper c ross hal'S of the legs. Braces are 

Ralhvay AI.pliance... pivoted to the reach parts and are ada[lted to 

�IA I I, CATCII I ;'oI G  A;'oID ImL I " E It J �G IOl'k on the lower (' ross bars of  the iegs. A 

Fl( A�I K-FuA:-; C I S  C. K I LBY, Hichmond, �Io _ catch on onc of the reaell-parts loc ks the 

This invent ion is a device for catehing mail- other reach-[lart in position when folded. The 

bags at a station from a passing train and for table-top is  sU[l[lorted on the legs by means 

de livering mail -bags to a pa s sing train.  At a of hooks engaging staples on the ('ross-bars.  

stat ion  a er ane is  mounted, the arm of which PRO C J<; S S  O F  pAIN'rlNG DESIG;'oIS ON 
is  provided with divergent bars_ C arried by Sr'HFAC E S .-!<;DWAHD S .  lIIARTIX, Media, Pa_ 
the mail-(al' is  an angle-arm designed to pass This [lrocess of producing ornamented sur­
br:: tween these divergent bars. A ring i s  at- faees on glass, wood, and othel' materials, 
tached to the mail-bag. "' h k h  ring, and conse- consists in spraying. by means of heated com­
quently the bag is  caught by the crane-arm a;; pressed a i l', varnish, alcohol. and ether upon 
the car rushes by. the s u rfaee to be ornamented. and at the samE 

\\,ATF.H-GLA S S  S H I E LD. _ ED\\,ABD 'I' . t i m e  subjecting t h e  article a n d  t h e  val'll i s h  t o  

It,: ,:" .  Po rt .le l·vis, N .  Y. T h e  shield is  d e - heat so as to [l roduce a uniform deposi t  

s i.,(ned to b e  u sed i n  connection w i t h  t h e  gage- of the matter on the surface to be ornament­

giasses of locomotive-engines for the pu rpose ed. 

of preventing the engineer from coming i n  con- CAHBURETER.-EDWAHD J.  KER:-I . .lack­
tact with the glass and to [lrotect him from son, lIIo.-This invention p rovides a carbure t ­
flying [lieces o f  glass a n d  from steam 01' h o t  e r  f o r  generating gas from hydroearbon oils  
water, shou ld the gage b rea k.  The water- On an o i l - t a n k  a dome is  mounted : and in the 
glass is  [lartially su rrounded by a water-glass tank a hell i s  mo\'ahle. having perforat i ons 
shield engaging the gasket-nuts.  Clamping- neal' i t s  lowPl' end.  held heiow the ievel of the 
yokes also engage the shield. A mirror is oil in the tank. A cork bottom is pro· 

Marine Iron Works. Chicago. Catalogue free. 

vided for the bel l .  An air-pipe leads into 
the bell ; and a gas-distributing pipe leads 
from the tank. I n  this carbu reter the bell 
is practically at  all t imes kept at the same 
level in the oil as the oil sinks I n  the tank. . .  U.  S." Metal Poli.h. Indianapoli.. Sample. free. 

Therefore, the point of saturation remains the WATER WHEELS. Alcott & Co . •  Mt. Holly. N. J. 
same until  a l l  the o i l  has been used. A pure Y ankee Notion •. Waterbury Button Co., W aterb'y, Ct. 

ciear gas is generated, which is Ignited with- Hook and Eye Patent for Sale. F. J. Rappold, Erie. Pa-
out heating the burners by means of alcoho l .  Handle & Spoke Mchy. Ober Mfg. Co., 10 Bell St., 

T E�l pOnARY B I N DER. - CHARLE S V. Cba .... rin �All., O. 

HENKEL, Manhattan, New York city.  The Rigs tbat Run. Hydrocarbon sy.tem. Write St, 
purpose of this Invention is to provide a tem- LouiS Motor Carriage Co., St. Loui., Mo. 

porary binder which may be readily adjusted to Machine Work of every de.cription. J obbing and reo 

su i t  the thickness of  the papers, thus render- pairing. 'rhe Garvin Machine Co. , 141 Varick St., N. Y. 

ing the capacity of the binder variable accord- Oil Engines, the Design and Construction of. By 

ing to the number of papers it i s  desi red to G old ingham. J ust out. By mail. $2. S pon and Cham-

file.  The binder has a fi l ing-post made up berlain . 12 Cortl andt Street, New Y ork . U. S. A. 

of stat ionary end sections, and removable 'I'b e celebrated " Horns by-Akroyd "  Patent Safety O il 
intermediate sections. 'rhe interme diate "�c- Engine is built by the De La V ergne Refrigerating Ma· 

tions comprise each a tubular part and a chine Com pany. Foot of East 138th Street. New York. 

reduced part at the other end. T h f'Fh.' t n bu lar 'I'he best book for electriCians and be�nnners in elec­

parts have prOjections formed on their inner 
tricity is " Experimental Science," by Geo. M. Hopkins. 

faces ; and the reduced parts ha,'� p'oo,es, 
By mail . M. Munn & Co., publisbers. 3til Broadway , !\.  Y. 

which coact with the projections to lock the 
tr Send for new and com plete catalogu e of Scient.iftc 

and other Books for sale by Munn & Co. , 361 Broadway, 
sections together. New York. F'ree on Roolication. 

H O L D E R  FOR WAX, PARAFF I N ,  STEAnIN, 
ETC.-G U l DO Ih :CKEU, Manhattan, New York 
city.  This novel holder is  designed for use 
in laundries,  and i n  bicyele o r  machiue shops 
for the app l ication of polish ing material to 
flat irons o r  of lubricants to Ipa ther and 
woods. The holder employed comprises a 
hollow body portion, having a c!oslH'e at 
one end, provided with a centml opeuing. 
A p lunger moves in the body pOl·t ion. A 
stem extends from the pl unger through the 
opening. For one end of th" body an open­
mesh covel' i s  employed, the c over having its 
edge fixed to the outer surface o f  the body 
and covered with a labe l .  

EAnTI-I -AUGI·; R.-N I I.s  II.  I I A N S E :-I ,  West­
port, Wash. The earth-auger has a hoilow 
body forming a bucket,  which body has an 
exterior spiral thread, at  the u[lper extremity 
of which Is a recess. A shouider i s  iocated 
at one side of the recess to deflect the earth 
sidewise through the recess into the body. 
The auger Is adapted for use as a prospecting 
instrument as well as for piercing soft earth 
and quicksand. 

S I I UTTER AT'l'ACH lIIEN'r .  - GEORGE J. 
ErrRIGHT, �Ianor, rl�ex. To provide means for 
holding the slats of a w indow-shutter open, a 
spacer is employed which is so mounted as 
engage the side faces of two or more slats_  
The Invention is  applicable to the ordinary shnt­
tel's which have horizontal siats p ivoted and 
connected with a bar by which the slats are 
opened and closed. 

PAPER BOX .-CARL ENGBERG, S t .  Joseph, 
Mich. The inventor has provided a new and 
improved paper box made from a single bla nk.  
The blank is  so cut that the sides of the 
finished box are but slightiy inclined upwal'd­
Iy and ou twardly, while the ends are incl ined 
upwardly and outwardiy to a greater extent 
than the sides, thereby giving the box a very 
neat appearance. 'rhe ends and edges are re­
inforced so that great strength i s  i m parted to 
the box. 

DOOIt-HA:\'GEH. - RI CHARD B. BROWNE, 
Brooklyn. New York c i ty.  The door i s  SU5-
pended by a number of pui ley-brackets upon a 
track-ra i l ,  so that it may be moved with ea.,e 
along the track-ra i l .  The invention is an im­
provement on a door-hanger for which lIIr. 
Browne has a l ready received a patent. TIy 
reason of these improvements the door-hangin!> 
device operates more efficiently w i thout m.l­
teriaily increasing the cost of production. 

REA�I.-I1 ERlmR'l' J .  AR)I S TRONG, lIIarkdale, 
Ont., Canada. The [latent describes a beam for 
nse as a joist, gi rder, 01' the l ike. The beam 
has a web provided with a truss which may be 
either formed in tegraily therewith o r  fastened 
thereto, and which lies wholly w i thin the area 
of the web so as to form a component part 
thereof. By reason of this construction lateral 
strength is  imparted to the beam and buckl ing 
is  prevented. 

PAD-CLI P.-pAUL W. BEECH, l\Iemphis, 
Tenn. A ttached to a base are a gripping 
member having teeth, and a rail  extending ut 
right angles to the fixed gripping member. 
On this rail  a second gripping member i s  
mounted to sl ide, which is  held i n pr o pe l' [l0-
sition by a clamping devic e .  '1' he  pad-c l ip 
can be so adjusted as to hold various sizes 
of pads firmly, and yet so that seveml ieaves 
may be torn off o r  removed without inter­
fering with the adjustment. 

CO�lpO S I T g  BOTT LK-ALl'llO X S  DUH 'OOS, 
lIIanhattan, New York city.  The bottle is 
composed of th ree sections forming to!!,�ther a 
single body. A cover inc ioses the sectirms. which 
cover is  provided at Its upper end wi th a ne('k 
sening as a handle for the body and as a 
means of [lreventing an upward movement of 
the section . The cap is [lrovided wi th [las­
sages for the escape of the contents of each 
of the sections. 

Designs. 

E L I';CTRIC-LIG lI 'l' F I X'l'UItK - WI LLIAM 
l\1,·CO:-l NELL.  Brook lyn, New York dty. '1'lle 
electric-light bulb is  inelosed in a flower ('ar­
ried on the end of a staik apparently growing 
from a jardiniere. 

NOTE.-Copies of any of these patents w i i l  
b e  furn ished by lIIunn & Co. for t e n  cents earh. 
Piease state the name o f  the patentee, t i t i e  
o f  t h e  invention, a n d  date of this paper. 

• 

ItS 
HINTS TO CORRESPONDENTS. 

Names and A ddress must accompany all lettera 
or no attentIOn will  be paid thereto. ThiS Ie for onr 
information and not for publication. 

Kefere nt'eM to former articles or answers should 
give date of paper and palte or number of question. 

I n qu iries not an swered in reasonable time should be repeated ; corres{,onden ts will bear in mind that 
Borne answers reqmre not 8 lIttle research, and, 
though we endeavor to reply to aU either by letter 
or in this department. each must take his turn. 

Bu yer", wishing to purchase al1Y article not advertised 
in our columns will be furnished with addresses of 
houses manufacturing or carrying the same. 

Special 'V rltten I n format ion on matters of 
personal rather than general interest caDnot be 
expected without remuneration. 

Scient i fi c  American S u p plements referred 
to may be had at the office. Pnce IO cents each .  

Books referred to promptly supplied on receipt o f  
price. 

M i neral s sent for examination should be distinctly 
marked or iabeled. 

( 8033 ) J. E. P. asks : What is the length 
of life of a sto rage battery for l ighting, if 
charged each day 'l A .  There is no sueh thing 
as .. length of l ife " of a stomge battery. Theo­
retically, i t  should last forever ; practically. it 
niay break down to-morrow. lIIuch depends on 
the rate of discharge. Too rapid a dis('harge 
injures the p iates. See Tredwe i 1 ' s  " S tora�e 
Battery , "  price $ 1 .73, by mail, o r  Salomon's 
• .  Accumulators." price $ 1 .50 by mail .  

( 8034 ) J. G. ask s : What is the electro­
chemical equivalent of zinc 'l A . The eleetl'o­
chemieal equivalent of zinc Is 0.00033GllS in 
grammes pel'  coulomb. See Thom[lson's . .  Jo;Je­
mentary Lessons," price $1 .40 by ma i l .  :!.  Can 
commercial zinc be deposited chemically [lure 
by the eiectric cu rrent ·! A. Yes. A p l ate of 
commereial zinc is made the anode, and the 
zinc i s  deposited pure upon the cathode. ". 
What i s  the best depositing solution ; how eon­
centra ted shou l d i t  be ; how many amperes 
should flow pel' unit area '! A . A good platin.:: 
solution is su lphate of zinc,  2 . S  ounces ; wat�r. 
1 'luart ; ammonium sulphate, 1 :y,  ounces : r a i  
ammoniac, 1 % ounces. 'l�he s a l t s  are d h; ·  
soived i n the w a t e r  heated. T h e  b a t h  i s  used 
a t  GS deg. F. The current from two or three 
Daniells' cells wiil be sufficient. 

( 8035 ) H. L .  C .  writes : 1 .  Please tell 
me how to p roceed with experiments i n electro­
p i ating with battery. I have some of the two­
ceil  kind. A . I f  you wish to electro-plate as 
an experiment i n  electricity, a l most any text­
book i n physics wiil show you how to [l roceed. 
I f, however, you wish to plate for use, you 
would hetter buy "'atts' . .  Electro-Plating," 
price $1  by mail,  a book which desc ribes the 
work and p rocesses with various metals. 2. 
How many I find the strength of such bat­
teries '! A . The vol tage of batteries i s  meas­
ured · by a voitmeter, and the amperes by an 
ammeter. S i mple forms of these instruments 
are desc ribed i n  the Srl'l'LE)Hm'l' No. 1215 ,  
p r i c e  10  cents. 3 .  Wou id an induction coil  add 
more current 'l A .  No. An induction coil does 
not generate 01' produee any electricity. It only 
tl 'n n sfol'nls in its character the c urrent whieh 
p,," "es into i t .  I t  may be so arranged as �o 
raise its voltage, or else to lower the voltage. 
If the vol tage is raised, the amperes are corre­
spondingiy redlwed, and vice versa. 4. How 
couid I construe! an induction coil ? A.  An 
induction eoil giving a short spark i s  described 
in S E l' I'LE'I E X T  ;'010. l GO, priee 10 cents. 

( 8 036 ) H.  D. W. a sks : I have a small 
telephone magneto which I have wound with 
wire, about No.  �O, and put on a commutator. 
The magneto gives fai l' power when running a t 
a b o u t :;00 revo i u t ions. but whe n running 
faster the power di minishes. Why ? What 
shou ld I do i n order to make the power in­
crease as the s[leed '! l I a" i ng a water motor and 
a water [l ressure at about no pounds, I think 
the moto]' would make something over 2,000 
tU I'ns when running fu l l  speed. Hhould I [lut 
on heavier 0 1' finer w i re, and how much ? A. We 
know no eledricai 01' magnetic reason why the 
cu rrent shou ld decrease after a speed of 500 
turns pCI' minute is reac hed_ Perhaps the 
contact of the brush�s is not so firm at higher 
R1Jf'edF:. due to u nevenness of the commu tator. 
'l'he size of w i re :VOU should use de]lends on the 
voltage for which you are p lanning. You can 
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experiment and find what gives you the best 
resu lts.  We have no means of knowing what 
you will get. 

( 8 037 ) A. A. asks : Would one solid 
piece of soft iron, say Norway iron, of proper 
size do for field magnet core for simple elec­
tric motor described in SCIEXTIFIC AMEHICAN 
:-; cPPLE �mxT No. 6 4 1 ,  instead of the strips of 
Russia iron. o r  are the strips better '! A. Yes. 
The strips of  iron are used in the motor be­
("ause the plan is made for the benefit of those 
who have n o  tools for shaping iron. I f  one has 
a shop and tools, he can do better work and 
bu ild a better machine. 

( 80 3 8 ) H. L.-A dam lower down upon 
a stream cannot retard the water in the tail­
race of  another dam higher up the stream, if 
the back water of the lower dam does not reach 
into the tailrace of the upper dam. 

NEW BOOKS. ETC. 
SOILING CROPS AND THE SILO. By Thomas 

Shaw. New York : Orange Judd 
Company. 1900. 12mo. Pp. 3 6 6 .  
Price $ 1 . 5 0 .  

This n e w  book b y  Prof. '1'. S h a w  forms a 
companion volume to his " Fo rage C rops, " PUl>­
l ished last year. The book is divided into two 
parts, the tirst o f  which t reats of growing 
and feeding of a l l  kinds of soil ing crops. The 
second part discusses the silo.  The subject Is 
treated in  a simple and comprehensive man­
ner. I t  is  a plea for the s i l o  by a sensibl" 
discussion of the place of the silo. All  pro­
gressive farmers should have a copy of this 
book. 

MECHANICAL TRIUMPHS OF THE ANCIENT 
EGYPTIANS. By Commander F. M. 
Barber, U. 

·
S.  N., late Naval Attache. 

London : Kegan Paul, Trench, Trub­
ner & Company, Ltd. 1 9 0 0 .  16mo. 
Pp. 1 23 .  

As t h e  resu l t  of three visits to Egypt, i t  h a s  
been t h e  author's experience that, notwith­
standing tne interest of travelers in the man­
ners and c ustoms of the ancient Egyptians 
ftnd the nature of their stupendous monuments. 
the question most frequently asked with regard 
to the latter is  not why did they create them, 
but how '! How did they transport these great 
stones, and how did they l ift them to the posi­
tion in which they are now found '! I t  has been 
the author's object in preparing this essay to 
solve the problem in a more complete manner 
than has yet been done, and to show what is 
actually known, and to suggest the most plausi­
ble theories. The author has produced a most 
attractive and readable little book, which is 
well printed and bound. 

SPECIFICATIONS FOR STEEL BRIDGES TAKEN 
FRO:lI DE PONTIBUS. By J. A. L. 
Waddell. New York : John Wiley & 
Sons. 1900.  16mo. Pp. 1 7 8 .  Price 
$ 1 . 2 5 .  

There is a considerable demand b y  draughts­
men and computers for the specifications of 
. .  De Pontibus, " but that book is too expensive 
to use for specifications only, conseqnently the 
author and publ ishers of the WOL have con­
cluded to print the said spec ifications, together 
with the tables and diagrams, separately from 
the other chapters ; hence this l i ttle book, _r 
Is hoped, w i l l  serve the pu rpose of engineers 
at a third of the cost of the original treatise. 
I t  is a most admirable engineering treatise. 

THE CHEMISTRY OF MATERIALS OF EN-
GINEERING. By A. H. Sexton. Man­
chester, England : The Technical 
Publishing Company. 1 9 0 0 .  12mo. 
Pp.  33.  

For severai years t h e  author h a s  given 
a course of lectures to engineering students 
on the material s  of engineering, and he has 
felt the need of a suitable text-book for the 
class. '1'0 meet this need he has prepared the 
p resent volume. It covers the ground occu­
pied by treatises which were beyond the reach 
o f  the ordinary student. The chemistry of 
i, on. the manufacture of iron and steel ,  copper, 
l e ad, zinc, al loys, wood, stone, clay, mortar, 
cements, fuel ,  water, lubricants, paints and 
v a rn i shes, are some of the subjects treated. 

I NORGANIC, GENERAL, MEDICAL, AND PHAR-
M ACEUTICAL CHEMISTRY. By Oscar 
Oldberg, Ph.D. Chicago : Medical 
Book Company. 1900.  Two vols. 
8vo. Pp. 5 2 2, 655. Price $ 7 .  

I t  was the chief aim of t h e  author in writing 
this book to p repare for the use of Ills c ­
pupi ls  a treatise o n  the pharmacy o f  inorganic 
chemistry, but this cou ld not be accomplished 
without including in the book so much of 
general, theoretical and descrip jve chemistry 
that the inevitable outcome is  instead a treat­
Ise on inorganic chemistry of pharmacy, in­
cluding an adequate discussion of the [unoa­
mental princip les of general theoretical chem­
Istry. The author's chapters dealing with 
elementary theoretical chemistry are particu­
larly to be commended. We have rarely 
seen the basic principles of chemistry so 
well p resented. It is a most admirable sec­
tion of the first volume and oceun ies some 
314 pages. The second volume is devotea to 
a laboratory manual and includes probably all 
Inorganic c hemical preparations of medicinal 
or pharmaceutical use and nearly all  of com­
mercial importance, together with many com­
pounds introduced solely for the purpose of 
Instruction. The volumes are handsomely print­
ed in large type and good paper, and are 
worthy of a large sale. 

J t teuttftt �merita •• 
MODERN ELECTRIC RAILWAY MOTORS. By 

George T. Hanchett, �.B. Ne"\';' York : 
Street Railway Publishing Company. 
8vo. Pp. 300. Price $ 2 .  

WO�D orMETAL Comminuting maebinp, G .  D. Coleman . • . . . .  
Comprf'ssiblp tuuP, D. Smith • . . . • • • • . . • . . .  
COIlUUit, undergronnd, I .  D. Smead . . . . • . . .  
ConsP('uti vp-vipw apparatus, I I .  Casler . . . .  . 
('ooking apparatus, stf'am, M. J. Hoaeh . .  . 

Without Steam Power should Cooking fpp() or sealding hugs, (]pvice for, 

77 
666,409 
666,443 
666,3"61 
666,495 
666,357 

This volume is a discussion of the cu rrent 
practice in electric rail way motor construction, 
maintenance and repair.  The trolley, both over­
head and underground, has now displ aced so 
thorough ly all other means of propulsion for 
street cars that any new and satisfac tory 
books upon this subject are very welcome. 
The subject appears to be very adequately 
treated by the author. I t  i s  intended more 
particularly for those who have just entered or 
are about to enter active work in the electric 
rail way field. 

u s e  oar Foot and Hand Power 1\1. M . . fohustOll . . . . . . . . . . . • • . . .. . . • • • . .  666,273 
Machinery, Send for Catalogues Cotton-pl'Pss, stpum Ipvpr, S. J. 'Vebb • . • • • .  666,294 

A-Wood-working Machinery, COUPJ'\�Yfi_c��>I\'li��I��-COUPling. Shaft-coupling. 
B-Lathes. etc. ;O;i;a\,��.1 Conplillg', KrauF;(' & Zill . . . . . . . . . . . . • • . • • . .  666,531 

:����e��t��:�F���, N. Y.�Ii��"/lF::: )i�:�'�;·;I-��;;:���:::�
n
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�E NG INE.& F"OOii'1 M A C H I N E.  S H O P  O U T F I TS , 
I ) T OOLS AND 5UPPLlES,'�'l2"' ATHEs. SlBAS11AN lA1Hl CO I�?������'; I'J 

Cultivator, R. L. Kt ' l'r . . . . . . . . . . . . . . . . • . . . .  666,:U7 
Cultiva tor, listpel-col'n, Carppntel' & MC4 

I lvain . . . . . . . . . . . . . . . . . . . . . . . . . . . • . . . .  666,494 
Curtain-poll-, tl'll'sCollir, J .  O .  Clark . . . . . . . 666,467 

Foot nd Po and Tnrret J,athe� Plan­a wer ers� Shapers, and Dril l l're.ses. 
SH F:PARD LATH E  CO . •  133 W. 2d St., Cincinnati. O .  

Cuttp!'. lSt'e Rami-cuttpr. If'lue-cutter. 
.i1'ood-(·uttpr. PappJ'-cutter. 

Cutting apparatus, pmll('s8, J .  A. Wisherd . .  
Cyde drivil lg mpehanism, J .  Parker . . . . . .  . . 
Dplillting-marhillP, J. l\.usmf'ier . . . • • . • . . • . .  
Dip-holdpr, J. llradlpy . . . . . . . . . . . . . . . . • . • • .  
DislJla�'-rack for pipce goods, A. Olson . . . . .  
Door8, lIHlI l ufaetul'il lg', J .  A. Wheeler . • . . . .  
DriPI'. SI'P Ft'l'tiliz('r-<lrier. Sardine-drier. 

666,298 
666,548 

�:;:;:;�� 
666,350 
666,295 By almost the same mail we received 

copies of the January number of The Engi­
neering Magaz ine and Cassier's Magaz ine, both 
of which are fine examples of modern journa l ­
ism. rrhe Engineering �Magazine contains n o  
less t h a n  3 2 7  pages of reading matter, a n d  i n  
connection w i t h  t h e  advertisements justly 
bears out the claims of the publishers that ,t 
is the largest single issue of any magaz ine. 
The number is  what is cal led the " Works 
:\Ianagement Number," and dea ls  with such 
vast enterprises as the I<J lswlck Works of 
Lord Armstrong, the huge enterprises built 
up by Andrew Carnegie, the founders of the 
Krupp establishments, George 'Vestinghouse, 
inventor, o rganizer and director. Then fol­
lows a series of elaborate articles within the 
pu rview of the title. 

TOOLS 
Every kind 01 

Tool for Steam, 
Gas, and Water 
Fitters. E v e r y  
T o o l h a s  onr 
personal II" u R r ­
antee. W e  have 
been tbe Lead­

Dryi1 lg' eun or c�- lilldt'r, A. A. Hunting . . . .  666,477 
Dupli('uting' apparatns, A .  B. Dick . . . . • . • . .  666,410 
D.n', viol('t l1 11th l'uct'nt', O .  Bally . . . . . . . . . . . 666,594 
D,rt'illg with hasic d�'ps, llt�ckp & Bahlich . . . 666,256 
Eh'ctl'ic light ('ord-adjuster, \V. C. Tregon-

ing . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  666,400 
Electric motors, cOBstruction of, F. A. John-

SOil • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • •  666,315 
Electrie switeh anel resistallcP, C. W .  At-

ing Tool Manufacturers for Fifty Years • • •  
W A L W O R T H  M F C .  C O . , 

1 28 TO 1 3 6 F E D E R A L  ST" BOSTO N ,  M ASS. kinson . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 666,255 
Elputri(' traction, It. Brown . . . . . . . . . . . . . . .  666,258 

R ich Retu rns 
�Jlpctl'otht'rapentic UlIlmratus, J .  S .  Mead . . . 666,431' Emhossing-dip, J. T. Clpar . . . . . . . . . . . . . • . .  666,468 
Enginf--I'xhaust mutHt�r, J .  C. Gpbhart . . . . . .  666,622 
Enginp-indicator coupling device, H. D. Bul-Follow the planting of Vick's Seeds, 

wbether you grow a few flowers 
or ma.ny� whether you plan t a. 
small garden or many acres. 

I�n . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  666,407 
Engine SIH't'd-rpgulatol', pxplosivp, De Dion 

you can get best returns from & ROll t()Il . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  666,501 
}1�ngiIlPs, h.nll'oeul'bon vaporizpr and mixer 

VICK'S SEEDS for pxplosion, J. C. Gpbhart . . . . . . . . . . .  666,623 
Engint's, sparldillg' igniter for explosive, G .  

L. I{penstiPl'llu . . . . . . . . . . . . . . . . . . . . . . .  . 
I<Jnvelop, R. Rudkin . . . . . . . . . . . . . . . . . . . . . .  . 
Eypglass-gnard, P . . T. & 'V. N. Dachtera . • . 
11'abric. SPl' 'YoVPll fubric. 

666,439 
666,561 
666,498 

Cassier's Magazine for January, while much 
smal ler, is  beautifu l l y  printed and i l l ustrated. 
The interesting feature about i t  is  that which 
is  cal led the " l ibrary edition . "  That is,  In­
stead of having the usual paper covers like 
a l l  other magazines, the l ibrary copy wlll 
hereafter be furnished in handsome c loth cov­
ers, printed on extra heavy paper. I n  this 
form each separate copy of Cassier's  will  be 0. 
substantial volume and the contents wlll  be 
well  p reserved. 

O u r  1901 Garden and Flora.l Guide is a 
re\·elatioDj up to date in every wa.y, 
and also tells how to get large returns from a small outlay. FREE if you 
mention wba.i you plant. FH r<'-rpgistpr, \\". I I .  Cooley . . . . . . .  666,469, 666,470 

JAMES VICK'S SONS,  
Fanning imph-mput, I.J. 11' . Dickt'y . . . . . . . . . . 666,265 
11'eed-water of mariIw boilt"lors, superheating 

a ppara tus for, Levi & Radonicich . . . . . .  666,537 
11'ence machhws, clip-fepding IDC'chanism 

Box No. 1611, Roehe8ter, N. Y. 

for wino, 'V. E. 'Vi11iams . . . . . . . . . . . . . . 666,402 
11'('nc(', wirt', 'V .  S. Rowland . . . . . . . . . . . . . . .  666,560 
Fpwll'r. Spe Car-fpnder. 
Ft'rti l izpr-dl'ipr, 1V. K.  CampbC'll . . . . . . . . . . .  G66,a01 
(1'it:old-glass, &e., coin-opt'ratpd, J. W .  Pat-

tprson . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  66G,a51 
Fil('-('ahhwt, C. Schroeder . . . . . . . . . . . . . . . . . UU6,:{f)!) 
I" i ltpr, '1'. C. IIpfpl . . . . . . . . . . . . . . . . . . . . . . . . 666, 42 1 

BA R N E S '  }1'i re-alarm , ,Yo J .  Partridge . . . . . . . . . . . . • • .  666,628 
Firparm r<,coil-cushion, C. B. Shaw . . . . . . . .  666,564 

NEW FR ICT ION D ISK DR I LL �'irparm, revolving, L. H. Dyer . . . . . . . . . . . . 666, 4'jtj 

INDEX OF 
I;'il'eHrm, revolving, Ii'. B. PopC' . . . . . . . . . . . . . 666, fi55 

INVENTIONS FOR L I G HT W O R K .  
Fire-extinguisher, a u tomatic, M. J;\ Elliott . 'G66,60.J 

JIBM "'he�e Great Advo.ntsgelil : 
�'ish-ho()k, D. A. Fiege . . . . . . . . . . . . . . . . . . . .  666,a09 

For which Letters Patent of the 

United States were Issued 

for the Week Ending 

The speed ('an be imo!tantiy chan�ed from 0 to 1 600 without 
stopping or shiftmg' helts. Power applIed ean he graduated 
to drive, with equal safety, the smallest or largest dri lls  

within its range-a wonderful economy ir .  time and grt,st 

Fishing-reel, ,\Y. H. Ta lbot . . . . . . . . . . . . • • . .  666,398 
11'lax-pnllpr, M. A nderson . • . . . . . . . . . . . . . . . .  666,254 
Floor, E. Goehst . . . . . . . . . . . . . . . . . . . . . . . . . .  666,345 

saving In drill breakage. � Send tor catal ogue. 
FlmYl'r made of fur, artificial, C. Hartmann 666,522 
I;'lup-cutter, G. W .  Ritlll'r . . . . . . . . . . . . . • • . .  666,284 

W. F. & JNO. BARNES (" 0., �'olding box, G. L. Johnstone . . . . . . . . . . . . . .  666,274 

1999 Uuby Street, RoC'kf'ord, 111. Food-cuttf'r, C. B. Hopkins . . . . . . . . . . . . . . . . 666,525 
Formahl('hyde-vapors, prodUCing, J. J. A. 

JANUAR.Y 22, 1901,  Physical and School Apparatus 
Tril\a t .  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  666,579 

Fret'zer, C. R. Hamilton . . . . . . . . . . . . . . . . . . .  666,269 
Furnaces, ('indf'r or hot-metal car for blast, 

A N D  E A C H B E A R  I N O T H A T  0 A T E. GALVANOMETERS E .  A .  Wpimer . . . . . . . . . . . . . . . . .  666,447, 666.448 
Fuse for firing shplls, Buckham & Dardier . .  666,4S7 
Garmpnt-holdpr, L. M .  Marble . . . . . . . . . . • . . .  666,608 

[See note at end of list about copiesof these patents. J STANDARD, SINE, TANGENT , g:�:::��t
h
Y���nr.�, 

1" sc����Z;�' '& ' W:e'ri� : : : :  ��:��� 
REFLECTING and WIEDEnANN G a s  and steam engillP, rHcrsib\(', Strain & . 

OALVANOnETER,S 
N icodemus . . . . . . . . . . . . . . . . . . . . . . . . . . . .  666,�rA 

Acid, making picriC, M. Neumann . . . . . . . . • .  666,627 Catalonue j:ee: • • •  
1!E:;;i--=�- Gas bnrllf'r, band-lighting acetylene, H. C. 

Adding-machine, B. Jj'. C anode . . . . . . . . . . . . . 666,599 v Thomson . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  666,:135 
Add ' h' J H E S R' h' & S B k l '  M Gas-engine, L. F. Burgpr . . . . . . . . . . . . . . . . . .  666,2()0 IIIg-muc lIIe, • .  . Davis . . . . . . . . . . . . . . . 666,4911 • • Itc Ie ons, roo me, ass. Gas gpnerator, acctylenp, T. G .  Ames . . . . . . 666,om Advf'rtisillg, &c., apparatus for, H. B. Gas gPllerator, aC(ltylenE' , J. ·W. Pritchard . .  666,:-t5:� Hopewell . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 666,524 
Aerial navigation, machine for, J .  H. llll- 1 2-inch Pipe cut off and Gas gpnerator, acetylene, M .  WagnN . . . . . . .  666,581 

lon-(; rpgg . . . . . . . . . . . . . . . . . . . . . . . . . . . .  666,266 Gas-holder, T. A .  Bryan . . . . . . . . . . . . . . . . . .  666,5H8 
Alkali, " Ip('tricity, a li(I  hyd rogen from al- Threaded with ease by one Gas, mukin/,\" illuminating, E. R. Bespm-

kali-ml'tal amalgam, apparatus for pro-
666,," 87 man and a G 

fpld'.r . .  "c: . . . . . . . . . . . . . . . . . . . . . . . . . . . . . ���'�n ducing, J. 'Yo K�-llastoll . . . . . . . . . . . . . . .  J ate, J. ,Yo ,arson . . . . . . . . . . . . . . . . . . . . . . . .  hH, . 
Anglp-bur straightplwl", R. A. Blair . . . . . . . . 6HO,61H 0 G lasswarE', machinf' for m anufacturing 
Animal-tr·up, J .  B. 'l'ompkins . . . . . . . . . . . . . .  ��g: ��g PAT

F
ENT 

R
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B
E 

E
ST 

S
OCK . 

GlaS���;�\��:-��n�f�����l�.iI;g· · · 'a'pv�;�tt��: " 'A: 666, fiH5 

�l���J�;�i��
'
;Pdh-:' W':i:�C��(�t;d : : : : : : : : : : : : : : : 660,l)H5 IIUluphrpy . . . . . . . . . . . . . . . . . . . . . . . . . . . .  666. 422 

flug-hohlpr, II. II . GrppllP . . . . . . . . . . . . . . . . . .  666, fil (i 1 GoV(-rnor, svrillg·motor, B. G. RoyaL . . . . . .  666,G09 
Bag-holdt'r, F. H. 'ViaI'd . . . . . . . . . . . . . . . . . .  666,296 ea��als��ul}��.8 (,t�y��!�natelY Gl'ain-st'parator, J .  B. Ppdrick . . . . . . . . . . . .  ()6(), 552 
Balf'-oan.] fastenprs, turning- tool for, D. M. THE CURTI� & CURTI� CO., g��:�:._�
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Bal i�
'
;��t�:�l,

l 
S

·
.

· J'. ' ",�'p'J;b " : : : : : : :  : : : :  : : : : : :  ���:�g� 6 Garden Street. Bridgeport, Conn. Grillding-m<lcbhw, J. MacphaiL . . . . . . . . . . . 666,a-Hl 
Bparing hoxing, ball, J .  \Y. Dickinson, Jr . . 666,:178 GUll-alarm, \V. '1\ llaggptt . . . . . . . . . . . . . . . .  ()()6,:{72 

Bearing for agrit'ultural m acbine l'Y , wheel, T H E E U R E K A  C LI P  (; un-alarm, )ulmm(, l'l('ss, W .  '1' . Bagg('tt . . . . (;�()' � ! '� 
L. Hpath . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  666,420 Hair and fahric clasp, I. G. K raus . . . . . . . . . 6h6,,).L 

Red, folding, IIarris & Andrf'ws . . . . . . . . . . .  666,521 The most useful artic1e ever invented llHndles to filt's, &e. , fixing, .T. II. Morgan . .  6t)H,2S1 
Hp(l-spring support, S .  �'rplmd . . . . . . . . . . . . . 600,50:) tor th e  purpose. Indispensable to Law� IIarvpst('1' ap1'ous, strPiching devien for 

�::n: rtd�l('�f.
u

.��':'����l 
. . � . .  

I
���,

b
.�

I
� : : : : : : : :  ��3:��g :�J)�l�lo���t\��:���:;1s�a��ni�i: Harf..�1:�::, �l;r{ Rl;\;� '��;I:t : : : : : : : : : : : : : : :  ��:��g 

ll i r�'clp-support, S.  B. Pa rsons . . . . . . . . . . . . . 666,550 Does not mutilate the paper. Call be ��:�:h(�i),
pa

n: ' L. · p(_�.��! . �� . : : : : : : : : : : : : : : : :  66(�',�52 Bi cyclp.-support, A. Samuelson . . . . . . . . . . . . .  666, :358 used repeatedly In boxes of 100 for 25c ,., 
Bicycl('s, adjustallle crank-hallgf'r for, C. To be had of ali booksellers, station�rB H a t  or rap, A. Pt'dro . . . . . . . . . . . . . . . . . . . . . . 66(i, 4!�G 

von dpr Ht'yde . . . . . . . . . . . . . . . . . . . . . . . . 666,445 and notion dealers, or by mail on receipt Ilat-})t'rforathlg' lIlul'hhH', F. C. Hodshon . . . 666, tl2:; 
Binocular glassps, J .  Ai tch ison . . . . . . . . . . . . 666, 61 1 of price. Sample card , br mail, free. Man4 Ha t-sizinl! maehill(" I" .  Htacy . . . . . . . . . . . . . .  G66,�G::: 
Boat-df'tacbing d(�vic(', life, J. CarrlPgip . . . . 666,600 u

p
f
l
.anct�roe.d, bYoxC120l,

nsBolloldoalntlleedldS,;��.eU'. IIa,r-fork trip, J. Pattl'n, Sr . . . . . . . . . . . . . . . 666,fifil 
Boilpr-clpaning df'vie('. \V. Ch('stt'rmaJl . . . . .  666,408 ..... B( �, J .  H igh antI low w a  tpr alarm, C .  E .  Zimmer-
Boriug-machinp, a u tomatic, J.  W. Brown, mann . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  666,451 

Jr . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 666,486 ARMSTRONG'S P I PE  THREAD I NG  Hitching and unhitching horst's, apparatus 
Bottl�, non-refillable, J .  S. Haggerty . . . . . . . 6()6,519 for, D. C .  Fulton . . . . . . . . . . . . . . . . . . . . . 666.506 
Bottlt', watf'l', J. lInrlpy . . . . . . . . . . . . . . . . . . .  666, 313 -.AND - Hors('-tl l 'ta<:>hf'r for ha;r-pl('vators, H. 
Brake nlPchanislll , M. Q .  Routan . . . . . . . . . . . 666,562 CUTT I N G.OFF MAC H I N ES 

Schwartz . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  666, 2�7 
Briek-ca;\'?.ng d('vif' .... F. E. Sproa t .  . . . . . . . 666,331 

Both Hand and Power. n���:::��:::::f';�k, Gj. (��.vl�7·iiii;1;�� : : : : : : : : : : : : ���:��:� Brush, 0 ( mg, T. n. Slwarpr . . . . . . . . . . . . .  66I"J,360 Sizes 1 to 6 inch es. Brush-bandIt', C. Klaubpl'g . . . . . . . . . . . . . . . . .  666, 319 8 Host' handlt'1' or ('al'1'iPI', n. P. l)t> Wolf(· . . .  666.474 
RuckI .. and snap-book, comhhwd, B. Ii' . Van te!��e�ol�aii'

i':�� p1��m
Vi!!�: Hosp·noz;zll' , .J. P. Vall Siekh· . . . . . . . . . . . . . . 066, 5S0 

Camp . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  666,2S8 Pipe Cutters. StOCk-iii and Dies IIosp-suvvorkr, R. Om·ton . . . . . . . . . . . . . . . . .  666, 5 1 5  
Rucklp, hplt, J. Ritter . . . . . . . . . . . . . . . . . . . . 666,285 'Universally acknowledged to be I I .ntl'oearIJOn-lHl I'I l ( , I·, G. A. Lot'bpI} . . • . . . . . .  666,5:aS 
Bucklp, shol'� C .  Klingpr . . . . . . . . . . . . . . . . . . 666,:120 THE BEST. �Send,for catalo(1. Igll itt'r, p}pdl'i<', C. n. 'Vrigh t . . . . . . . . . . . . G66, flr8 
Buoy, self-announcing, W. S. Bryant . . . . , .  666,2511 T H E  ARMSTRONG MFG. CO . Indpx, Hlhlil lg, W. �'. Manry . . . . . . . . . . . . . . 6(;6, 611; 
Burglar-alarm and sash-lock, combinf'd, J. Bridgeport, Conn. Ink-wt 11,  II. G. Hqllirps . . . . . . . . . . . . . . . . . . .  6G.ti,362 , 

G. MOsf'r . . . . . . . . . . . . . . . . . . . . .  666,542, 666,54:J Illsulutol' ,  I I .  " r . "'Vool1>Pl't . . . . . . . . . . . . . . . .  666.5� 
Button. upholstC'ring, B. B. Fixen . . . . . . . . .  666,50:-3 IutprllU l-('omlmstioll ('ngiIH', II. F'. Wallmann 666,36S 
Caisson, W .  H. McFadden . . . . . . . . . . . . . . . . . 666,R8S " 0  L OS "  

C ASO L I N  E I roning-hoard and bplleh, combined, R. 
('a)]H'ra , A. P. Prpntiee . . . . . . . . . . . . . . . . . . . 666,556 E N G I N E S 8tah l .  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  666,a32 
Can-capping macblne� P. Swenson . . . . . . . . .  666,572 Joint .  Kt·(, tT llivt'rsal joint. 
Cannf'rs cook ing-crate, "' ... . A. Robinson . . . . 666,629 ,. Journal-l)(-Hl'ing', O. A. Steutermann . . . . . . . . 
Candying fruit, ,Yo J. Dunn8chie . . . . . . . . . . .  666,41 3  ARE REM

. ARK.ABLE FOR I /, Kptth.� or dish ('It'anpr, &c. , L. C .  Jj'armer . .  
CanE' mill, sugar, P. A. Cazf's . . . . . . . . . . . . . 666,377 S I _ I,- itt', C. I I .  Lamson . . . . . . . . . . . . . . . . . . . . . .  . 
Car bolstpr, railway, G. I.  King . . . . . . . . . . . 666,276 M P L I C I TY ' .. ,� La h"l-gummlng IlIHehhH', S. B. Tily . . . . . . . 
('a r-coupling, a u tomatic, H. G. Dunston . . . . 666,475 .AND , Lnhpli£lg-maf'h i Iw, C. A. Burt . . . . . . . . . . • . . .  
Cal', dumping, R. D. Allen . . . . . . . . . . . . . . . . .  666,589 Luddpl', J .  J.  Howard . . . . . . . . . . . . . . . . . . . .  . 
Car f('nd('r, str('pt, R. Thomp.'n . . . . . . . . . . . 666,3n9 E C O N O M Y , .  ,', Ladd!'r, F. H.  Hpagrav(' . . . . . . . . . . . .  666, 441, 
Car hpatt'l', plpctriC', E .  E. Gold . . . . . . . . . . .  666, 4 1 8  Write for Prices. - .  Laddt'1' for bt..' l'ths, t'ollapsiblp, W. C. Sber-

�:��s��g;a�:h!hp�i·�tl;Va�;s·f��: '6 : ·ii. · C��d'i�t: �::�i�� O L DS M OT O R  WOR K S ,  D ETROIT, M IC H .  Laml�a�t-�t;ic'a'l ' �'l;)�':: 
.
;. ...

. 
C�);;r'h::::::::"" :  

Car-window dust-guard, L. G .  Clark . . . . . . .  666,601 Latrh, gutt', A. � . . Tonps . . . . . . . . . . . . . . . . . .  . 
Curs, &('. , saft'ty dpvice for tram, C. H. A .  " NEW ROOFS FO R O LD " CRac

n
cobm

e
pl'!l

a
Sh
Si

e
ldY Lt'atht'r-working murhhw, .J . Boyle . . . . . . . .  . 

)Il'yt'r . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  666,53H LPitpr-hox, stl't't·t ,  A. M. Cush ing . . . . . . . . . . 
Carhona ting apparatus, liquid, G. D. Rhine- without th e aid of a skilled roofer i f  yuu will get . Li,ghtning"-arrt'stt'l', W. N. l\I('.\nge . . . . . . . .  . 

hart . . . . . . . . , . . . . . . . . . . . . . . . . . . . . . . . . .  666,55!l Warren 's Natu ral Asphalt Strong Su rface Ready Roofi ng Lightning-arrpstl'l', C. A. Rolfl' . . . . . . . . . . .  . 
Carhnrptt'r, J. \Yilkinson . . . . . . . . . . . . . . . . . . 666,483 and attach it to the roof Linotnw-machint', J. J)01wgan . . . . . . . . . . . .  . 
Card-sptting machinps, tooth forming and yourself. S u r f a c e com- Liquids and ht'v('ragps, ampliorating and pus-
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Casting apparatus, i ron, R. H. Wainford . .  666,:1()7 ��';.n .°r;?6m�:
e
i�

s 
r�n�

i
t�1 Lock , Burns & Mprcer . . . . . . . . . . . . . . . . . . . . 

Chain wrt'llf'h. 'Y. H. Burr . . . . . . . . . . . . . . . . 666,4!)O 108 square feet. Made of Locomotivp, J .  Player . . . . . . . . . . . . .  666,393. 
Chains, machine for making ornamental, W. genuine Trinidad a�phalt. Loromotivl'-boilpr, J. Player . . . . . . . . . . . . . . . 

I. :Ma('omht'r . . . . . . . . . . . . . . . . . . . . . . . . . . 666,6:{4 Postal bring-s particulars. Locomotivf' f'xhanst mpchanism, J. Player . .  
Chnir fan attachlllpnt, rocking, O .  Hprrmann 666, � 10 Warren Chem ical & Mfg. Co. ,  8 5  Fu lto n  St . .  New York.  I,OOlll, filling-snpply, O .  Janelle . . . . . . . . . . . . 
Chimllt'y-tO}), J. \Vood . . . . . . . . . . . . . . . . . . . . . 666,2!)9 Loom for wpaving and cutting pile fabrics, 

g:::��: �':dJ�h���
r
l��

h
T: ' F;l�bi�h : : : : : : : : : : : :  �:gg� " W 0 LV E R I N E "  LOO:' I�;,p}i�'::�l:�i;hi�g 

al .  �';�h�,;i��: . . . i 
):l����i)(��:lll�':mi::.:.�::: .� : .: : .�u����� : : : : : : :  �:;:;:�A� Gas and Gaso l i ne  Engines Lnhrl�,;·��,�." 's,:� \vh��i-i�b�ida't-"�: " ' ' ' ' ' ' ' '  

( ' i llber-codp system, C .  P. Hall . . . . . . . . . . . .  666,520 STAT I O NARY and MAR INE . Lnhricator, M .  F. Cox . . . . . . . . . . . . . . . . . . . .  . . 
('lamp. :O;;(>f' Ronting-ma('bhw clamp. " Wolverine" is the only reversible Mail-hag closurp, C rawford & Birhy . . . . . . .  . 
Clo('k, illuminatpd, R. H. G a rf' 8 u  . . . . • . . • . .  666,�81 MarineGH.sEngine on the markp.t. �Ialting or drying apparatns, F. H. C. Mf'Y. 
Cloth-<'ntting m a ('hinp, W. Gf'rhardt . . . . . . .  666,5 1 �  I t  i s  the l i gbtef't engine fDr its l\IHllnrp-sprpadpr, J .  S. I{('mp . . . . . . . . . . . . .  . 
Cloth, trputing ma('hinp, D. Gessner . . . . . . . . .  666,RR2 power. Requires no J ·.4.....msed en l\IattrpsR, A. Battic . . . . . . . . . . . . . . . . . . . . . . . .  . 
Cluteh , A. G. Sargf'nt . . . . . . . . . . . . . . . . . . . . .  666,56:3 gineer. Absolutelysa -... Mfd. by :'tIpHsnring instruIDPnt, ('lpetrical, H. P. 
C lutch, friction, King & Barnhart . . . . . . . . .  666,348 WOLVER I N E MOTOR WOR KS, Ball . . . . . . . . . . . . . . . . . . . , . . . . . . . . . . . . . . 
Cock for watf'r or othpr flUids, self-closing, 12 )furon ·fS�reet, l\Ipltpr, s('lf-acting, G. Palazzi p t  a l .  . . . . .  . 
COll'e�:pof.

an
;�

n ii�bi� : : :::: :::::::: : : : : : : : :  ��;��3 Grand Rapids, Mich. (Continued an page 78) 

666.570 
666,t.i33 
666,427 
666.576 
666,491 
666,526 
666,442 

666,566 
666,(-)02 
666,425 
6fm, 4G1 
miH, 472 
(:i6(j,5-15 
(;66,:)29 
66n, 4 1 2  

6fl6,!'SR!l 
Gffil.4S9 
6(iG. :m4 
666,;)92 
66(j,0!)rt 
666,272 

666,270 

666,385 

666,26.1 
666. 6 1 a  
666.4:12 
666,426 
666,458 

666,454 
666,481 
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J t itutifit !mttitau. FEBRUARY 2 ,  1<)01.  
),Jp·talizillg' with precious lll'tals, It .  Lallg-

In the Pay 
Envelope 

)1itJ;':\:':;x: · .\: · ·B�;k��� : : : : : : : : : : : : : : : : : : : : ���;�� pERpn RAT ME""''AL ::\Joistpning and seaHng applianc(>, envf'lop, U I <II 

)[on:�;·-I�f,�.s��·�g[- : · iil;li : : : : : : : : : : : : : : : : : : : :  ���:m F O R  A L L  USES. MA OEA S  REp-VIREO. 
)Ionk, ·y-wl'(·n{'h . X .  O.I .. ga:ml . . . . . . . . . . . . . .  6(W,4:l3 1 HAR R INGTON & K ING  PER FO RATING 1()' •• C 2Hz'I C�· uAN'GoNOs ... . ::\lotol". XI't' \YavP-lllotOI'. 

;=�=:::��������:���:�����:������.�������������� That's where our education affects you. 
::\lotol", Ppttr'. . & :'tId 'utehall . . . . . . . • . • . . . . .  (jtj(j,G53 I 
::\�ollsp-t l'aJi .  Hnt olllll th'ally-aeti l lg", A. Ll�sst'r 6()f),27H 
:'\ pst-h( Jx ,  t·l"ap, E .  X .  FI'I'I 'IllH l l . . . . . . . . . . . . .  6t)(),50·1 

We teach mechanics the the�ry Of d,eir work; help misplaced peo­
p ' e  to change their work ; enable 

11 >Ullg peo de to support them8eives 

�:;�%i.��k7;:�";;:) I� · ./\\�Y i�'t�.\�;1;·t : : : : : : : : : : : :  ���'�i:� ELEVATI N G - CONVEY IN G q, � 0. Coal M i n i n. M ach i nes 
Oils. dll l'if)' ing SUlfll l'OU8 b.nll'oC'll l'hol l , .1. 

' ': �� �'" -i�. i.p�-,- '" E LECT R IC M I N E  LOCOMOTIVES W. Wll l'l' . . l l . . . . . . . . . . . . . . . . . . . . . . . . . . . . 6G6, 441l POWER TRA NSMISSION MACH 'Y � ��� �"�� � 0." 
L Dl'P-C'OIlCl' l ltl'll tOl', H. I!. (' muwl' . . . . . . . . . . . "G6,!)O:l COAL WASH I N G  MACH INERY � ��."C? �� �. POW E R  COAL D R I L S 

wlLLle learn'irtg a projession. 
250,000 students and graduatE'S in MeehanfnJ, 

Electrical, Steam nnd ChH Engineering, Atthitecture. 

Packagp, G. L. Zu('kPl' . . . . . . . . . . . . . . . . . . . .  66G . 4,.2 ., '.... V' COAL H A N D L I N G  MACHI N ERY 

Telegraphy, Stenography� Book.keeping, ete. Write for circular and mention subject in which intereBted. 
INTERNATIONAL CORRESPONDENCE SCHOOLS, 

Estahl ished 1 891. Capital ,1 ,500,000. 
Box 942 S(!ranton, Pa. 

TO LAST TEN YEARS 
without repairs. W e  w arrant our 
U y p lu;'rp' 111(," bntors to do that and 
,:'uarant!:!!:! th!:!m as follows-to require no sup. 
) l ie� moisture ; to b. self·ventilatmg and reg. 

ltlatlD � ;  10 operate with less oil and ezpense ; 
to be fire proof ; easieilt tooperate ; to produce 
stronger chicks ; f;t) ont-bawh any other ma. 
chin � or money refunded. Circulars and prices fr!:!!:!. 1 92 page book, ' �Pro:fttable Poultry 

SEfi�e�1f��C: �:k���gt:�Hne
� ���esst:S:!��:s/�k :2.0 stamps. 

I:ypbers Incb. CO • •  Boston. Mass •• Wayland. N. Y •• Chicago. Ills. 

Warren's...-# 
Pulley Cover. 

Wi\I Give Your Pulleys 
Leather-Like Surfaces. 

Keep Helts From Slipping 
Allow Belts to Run Slack. 

RED (;CE C O A L  B I L LS. 
Sent on T h i rty Days' T r i a l .  

Will send a. case o f  Warren's Pulley Cover 1 125 sq. ft .) with 
everything

. 
necessary for apply­

ing, for $12.00, less carrying 
charges. 

Applied with 
a Hrush. 

You Need Not Remit, if the covel' doe� not prove as represented. 
THE WAR R E N  CO. (Inc.) , Mfrs . ,  

1 6  JACKSON STREET, CH ICAGO , I LL.. 

Paint ,  making, ( ' .  n. Collins . . . . . .  (It)6,2U2, �(),:;O� 
Painting mHchill(" ('all ,  J.  A.  Hllghlpt t  . . . . . . tiUO, (io7 
PaIwr�euttl'l', �. K, '''hi tt' . . . . . .  -. . . . . . . . . . .  6(16,4-l9 
Paper-hanging milehitw, .J . L. )Iaekl'.'" . . . . . .  (:i()(),430 
PapE>r-pulp-stl'u ining machin\', TOrralll'P & 

HIHypll . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 6GG, :V,)5 Pea·shpllf'I', lI( )wlall(l-�lwrmall & Bpnnptt . .  Gf3G, :-; l !!  Pt'gg-ing ma('hilil', shop, A.  H ,  Lponurd p t  a l .  ()()G, 278 :?PI1c!l saft'ty attaehmpnt, G. H.  rra,vlor . . . .  606, 574 
P(,I1cil-SnarpPlH'r, H. T. Smith . . . . . . . . . . . . . 666,482 
Pel'fUJlWA, l"i'fining, Lavollay & Bourgoin . . . .  6G6 . 5:�4 
Photograph ie-printing maehinf', I·�. 8chnf'ifipr 666,396 
Photograph." , ('olor, F. E. I ves . . . . .  G6fi,42:�, 666, 424 
Pipf' M ild  pilw-joint ,  \V. KpIl1wallv . . . . . . . . . . 666 31H 
Pluntf'l' _ and cultivator, comhimition sppu 

' 
O. C. & )1 . A. Cox . . . . . . . . . . . . . . . . . . . .  : 666,471 

Platp-holdpl', D. Rpid . . . . . . . . . . • . . . . . . . . . . .  666,5!1S 
POf'kt-'t, safpt.'", L. ViIlPlwrg . . . . . . . . . . . . . . . .  t366,28�) Pool 01' hiIl iul'd hall, G. I I .  Rtpv(�ns . . . . . . . .  ()()(),a��:� 
Pot. �t-'p ('ofi'pe-}lot .  
Powdp:-�rpating apparntw'l, gun ,  Brown & 

" hI8tl£' I' . . . . . . . . . . . . . . . . . . . . . . . .  ' . . . . . .  6G6,485 
POWPf (h-vif'P, R. C. Cohh- . . . . . . . . . . . . . . . . . . 6,'{i.(l. ,4, l.)� 
Printing-ma('hitl l ' , T.  �I . North . . . . . . . . . . . .  h()6,.�2a 
Printing-maehil ll', IIl ult icolor hpd-unll-e" lil l-

d(>r, 1'. 1\1.  Xorth . . . . . . . . . . . . . nn6' ;;24 f)(;6, :{26 
Printing-llla ('h inp IH'rfora tol', L. It. I);un'oll . :  HHtl,:WG 
Printing'-ruuehillP wf'h-fppd illg' uwl ('OIllPt'Il­

sating' Ilwehunislll ,  G . ... . Rputl . . . . . . . • •  
Printing-pI'p!"l�, Brooks & Huson . . . . . . . . . . .  . 
PuIlp." , f'XPHlli'iihlt ' , R. ,,-r. "'artlwpll, .Ir . . .  . 
Pulping and kllPading rua(·hiIw. ( ' . 'Yurstt'r. 
Pump, 'V. A .  "Tbiting . . . . . . . . . . . . . . . . . . . .  . 
Pump for ai l', 'n� tpr, &(�. , l'otU I'Y, .J . Aitken 
Pump, vacuum, C . .. �.  Lpggf' t t  . . . . . . . . . . . .  . 
Pumping-pug-jllt-, sh'am� I I .  Brf'itpIlstein . . .  . 
Radiators, <l ll tomatie ('omhitlPd �tpfim and 

666,�28 
6t16,484 
666,291 
6HG,404 
H66.�40 
OGfi. 5S8 
(-)GG.:J:�n 
fl6!l. :lH 

a i l' vnlvp for, R. So Parks . . . . . . . . . . . . . 666,fl4B 
Rail-bond, �I. )1. 'yond . . . . . . . . . . . . . . . . . . .  666. 40:� 
Railway, t'lpt' t l'ie, .J.  \Y.  F.hlt·l's . . . . . . . . . . . . 666 aoo 
Railway-switch, A. A. Strom ( I'PiSSllP ) . . . .  . 1 1 : 886 
Ra llg<', C. H. Blall('hul'd . . . . . . . . • . . . . . . . . . . .  666.4()O 
Ratel\pt mpchanism, Z. T. Furhish . . . . . . . . .  6f)6 , 50H 
Ratchet-tool, Z. T. Furhish . . . . . . . . . . . . . . . . 6H6. ::I 1 2  
RPIH'pssor, rr. Broadfoot . . . . . . . . . . . . . . . . . . .  6fi6,.W:� 
Retort-lwating fUl'naee, l'PgPllPrativi', C. I<�. 

N purputhpr . . . . . . . .  ' . . • . . . . . . . . . . . . . . . . .  660,:�90 
Rotary pnginp, A. I" .  Baatz . . . . . . . . . . . . . . .  HOO,a71 
Rotary furnaep, C. GrolL . . . . . . . . . . . . . . . . .  66f1, fl1 7 
Rotary rel'iproeating pughlP, ,V . D. "'"ill-

iam . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  666.6:1O 
Routing-maehirw e]amp, l-I. "'" . "'"altprs . . . •  fl66,O:H 
Rubtwr hoot ,  T .  Crowlp.v . . . . . . . . . . . . . . . . . .  f-)(-)6, --lI.H 
SardiIlt-',driPl', 'V. E. Lpighton . . . . . . . • . . . . •  666 42S 
Sa\y-filp, P. Lord . . . . . . . . . . . . . . . . . . . . . . . . . . 666:R22 
Saw-handl�, C.  W.  Stitt's . . . . . . . . . . . . . . . . . .  666 572 
Sawing maehillP, spgmpnt, T. n. Kpasey , . . . 666;275 
Scale, eomputin::r, R. R.  & B. L. _McNulty . .  666,626 
Screw-flrivpr and tool-hold PI', magazhH', Z. 

T. Furbish . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  666,510 
Sealing envplops and for affixing stamps and 

labpls, combination instrumpnt for, H. 
R. �'ay . . . . . . . . . . . . . . . . . . . • . . • . . . . . . . . .  666,502 

Sf'wing-maehi tlf', II. R. True." . . . . • . . . . .  , . . .  666,578 
Spwing-maehhw uttuehmpnt-holdf1r, Toof & 

�\mm(>rman . . . . . . . . . . . . . . . . . . . . . . • . . . . . 666,337 
Spwing-maehhw, blilld-stitehing, E.  "T.  Op­

IH· l Ihpim . . . . . . . . . . . . . . . . . . . . . . . . . . . . • . .  G06,a9) 
Spwing-maebitw, fair-stit ('h, T. Hare . . . . . . . . 666,41 6  
HE'willg-mu('h i llf', tlverseaming, L .  Muthel' . . . 666,5·14 
Shaft-('oupling, vphicle, E. F. Holmes . . . . . .  6f)6,fl06 
Shaft-hangf'f, "' . r. Bpttf'n<lorf . . . . . . . . . . .  666,6a2 
Shafting l'f'vPl'sing mechanism . . J .  C.  Gehbart 660 62·1 
Shirt-waist attnchmpnt, M. B. Bueklf'y . . . . . 666;46-1 
:-lhoe-hottomA, maehine for shaping, E. Du-

p/(·.sis . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 666,34:{ 
Show-case support or stand, Lee & Pickford 666, 277 
Siekle-guid�. J. T. LightIlN . . . . . . . . . . . . . . .  666, 479 

Economical 
Sight-testing U]lllaratlls, Reich & Clason . . . .  666 557 Gas Enrllne Il1nl'ters 8igllal-l ights, l . . l l" for spmaphol'e, .T. C.  

' 
o 0 Bllird . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  666,453 

of every description for 
Stationary, lliarine or 
Automobile Engines, 
Dynamos, Magnetos, 
Starters. C o i l s a n d  
Plugs for either touch 
or jump spark. 

Mfg .  C o . ,  80 St. C la i r  S t . ,  Dayt o n ,  O .  

Genuine Japanese Silk 
Letter Press Copy Books. 

Tne Perfect Copying Paper. 
No blurred copies. Every let­
ter of every copy readable. 
Sent freight paid to any part 
of the United �tates. 

](100 palles 10x12, leather and 
cloth binding. for . $�7.�0 
Per doz. singie hooks. $3.00 
500 paces for - - • $�1.00 
S illllle books . . - $�.OO 
THE CHAS . S.  B I N N ER 
C O M PANY (I ncorporated),  

1 5 7 Pearl St reet 
Bost o n ,  Mass. 

Rig-naturf'-gath('l'Pl', .J. E .  Hm.'·th . . . . . . . . . . . .  666,568 
Skl-'tehing'-bood aud persp(>eiivp-scalp, com-

hinpd, .J.  D. Fall . . . . . . . . . . . . . . . . . . . . . . .  666, 415 
Sldmming-tl'ongb. D. Bak(>r . . . . . . . . . . . . . . . .  666,:na 
SOUlld-rpeortl and forming samf', duplicate, 

I'" L. Capps . . . . . . . . . . . . . . . . . . . . . . . . . .  . 
Spped-var." ing device. G .  L. Rpenstierna . . .  . 
Squarp, earpt'ntel" s, \V. V. GOf'lzpr . . . . . . . .  . 
Square, mechanie's, C. R. Rannihr . . . . . . . .  . 
Stay-tape, adhesiv�'1 R. Buttpnvorth . . . . • . .  
Steam-boiler, P. Bf'nnt'tt . . . . . . . . . . . . . . . . .  . 
Steam-boiler, J. J.  Tonkin . • . . . . . . . . . . . . . . .  
StE'am-enginE', H.  F .  Rha\\' . . . . . . . . . . . . . . .  . 
Stone tank, artificial, F. E. Grf'gol'y . . . . . . .  . 
Straigbtpning-maehine, P. 'M. Hass . . . . . . . .  . 
Strf'ngtb-tpsting machiIlt�, coin-('ontroll.,"'d, S .  

666,49� 
fl66. 4�S 
666, :146 
666.455 
666, 21) 1 
666, :11 1 
6HO,aao 
()f)6.5H.'l 
666.:147 
666,41 9 

W. Hoag . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  6H6. :n l 
SuspendE' l's and hra('ps, "'T. Fl'('pman . . . . . . . .  666,621 
Tahle, D. F. Oliver . . . . . . . . . . . . . . . . . . . . • . .  66(),-l:{0 
Tack-drivel' and carpet-strf'tehf'r, comhined, 

P. A .  DJeen . • . . . . • . . . . . . . . . . . . . . • . . . . .  666,547 
Tank. See Stone tank. 
Tel(>graphic instrument, column-printing, F. 

H. W. Higgins . . . . . . . . . . . . . . . . . . . . . . . . 666, 271 
Telephone-exchange cpntl'al-stutiou switch-

board apparatus, Thompson & Roht's . . . .  666, -U4 
Telephone-linps, privllc.\'-device apparatus for 

polystation, J. A. BarrE'tt . . . . . . • . . . . • . .  6(-)6, 457 
Tension device, W. Gerhardt . . • . . . . . . . . . . . .  666, fi 1 4  
Thill-coupling, J. Em�-'Ilaker . . . . . . . . . . . . . . . . 666,620 
Tire, cushion, E. A.  Whitnf'y . . . . . . . • . . . . .  , 666, 101 
Tire-securing device, O. B .  Smith . . . . . . . . . . .  666, :{;m 

i��
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i
:d�e�· :\1��n� : : : : : : : : :  �!rJ:�:� 

Toy, H. T. Kingsbury . . . . . . . . . . . . .  666, 527, 666!5:�O 
Toy hook-and-Iadder truck, H. T. J(ingsbllry, 

666,528, 666. 5211 
Toy, pneumatic, J.  H. GiIlet . . . . . . . . . . . . . . .  666, 41 7 
Tramway-terminal, C. T. Finlayson . . . . . . . .  666,267 
Trough. See Skimming-trough. 
Truck, car, C .  M. Carnahan . . . . . . . . . . . . • • . .  
1' l'uuk-fastpnl' I', Se-ssions & Purrington . . . . .  . 
'rI'llSA, "r. R. ButleT· . . . . . . . . . . . . . . . • . . • • . . .  
Tuhp. RN' Compr(>ssihl(>. tuhp. 
Ttthnlur struetur(>s, lllanllfaeturers of, j. T. 

666,�-t2 
6G6,:m7 
666,:l75 

'V ilsoll . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  666,4f)O 
Tnrhhw hIadps, machine for manufacturing-

rings or spctions of, C .  A .  Parsons et al 666,2R:� 
Twinp-hol(lpr, S. B .  Tily . . . . . . . . . . . . . . . . . . .  666,577 
Type-distributing apparatus, Low & Breakey, 

666,280, 666,�21 
T.vpp-writing maehhw, L.  P .  Diss . . . . . . . . . .  666,41 1 
lTrnhrf'lla-noteh, 'V. Davison . . . . • . . . • • • • . . .  666,500 
lTnive-rsal joint, .. \ E.  Rocorselski . • . . • . • . . .  666,406 W E L L DRILLING Type·writillg ma('hhw, .J.  M. Fairfield . . . . . .  666, 37!l 

: Machines �:l��: ���\�������������: ' k ii. DD;!��� : : : : : :  :��:��� 
OVf>T 70 sizes and styles, for drilling either deep or Valvp for brakp meehanisms, operating, .J. 

shal low wells in any kina of soil or rOck. Mounted E. Normand . . . . . . . . . . . . . . . . . . . . . . . . . . .  666, 0:1)) 
on wheels or on sills. With engines or horse powers. Valve- mf'chatl ism, f'ngine, J. T. Lindstrom . .  f:,66 . --t 2!1 

�����r� ����
l
�a:��. 

d;::��lfor ���lO�
eChaniC can yphiclp-ho(l�' ('ol·nf'r-i roll . "r . 'V.Riehards . . .  6fl6. �r.:l 

\VI L I,IA IU S  BROS.!t Ithaca, N. Y. �:::�����: :�:�:�::: ��.t�:;, �a
���gl�t�ht; l; : : : : : : : :  �3g:gg� 

THE SAN ITARY STI LL �::�:�i::' r�'(:�¥;'� (��a�;;e�ri'���P��';�i�·S·. '. ·. '.'. ·. : ���:ririg 
on your kitchen stove furnishes Vf'hi ('}p rnnning-gpar, intprchangpahle, W. 
plenty of· distilled aerated water at C .  Sloan . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  666.61 0 
trifling cost. :"Zimple as a tea ket.tle. Vphi('lp stppring mpchanism, motor, .J . W .  

Hon. FRANK A .  VANDER- I" :ll'noff . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  . 
LIP. Asst. Sec'y of the Treasury. Vphielp-whpt'l ,  H. L. RUllman . . . . . . . . . . . . .  . 

�&t:t������t ����
a
�e ���!ti�J::�� Vpnt-pIug, cask or harrf>l ,  T, L. "TasRon . . .  . 

llre to recommend it to any one cte- Wagon body, farm, B. }<'. 'YashlJU l'nf' . . . . .  . 
sirin pure as well as palatable Wagon dumping-box, C. Skone . . . . . . . . • . . . . .  
wate�. The. Still is simple but e1fec- WRg'on-stan(Jfl rd , M. V. R. Tren t .  . . . . . . . . .  . 

t
i
������r ��o8�ldtt:':t i� �T.i\%�J'i'�r �:�����s��;��';;t,Cl�l

th��;o�d::: . ������ : : 
Write for booklet. �Hi"""E8trJjf;Sl.

till used 
I
n the ;:���:�::�:�: i�B,\ll�.

ln�'';;'��'d·. '. '. '. '. '. '. '. '. '. 
�igbest award at Paris Exposition. . , Water-purifying, Lavollay & Bourgoin . . . . .  . 

CUPRIGRA,PB CO •• 138 N. Green Street, CblC8&<l. I (ContinulJd on page 79) 

666.108 
fHlfl.!l7 J 
666.292 
66fl.!)�2 
666.fi67 
666.�66 
6I1A.r;7f) 
(;f)6.!){j!) 
66H . : :S!l 
666.4:14 
6r,o,5�� 

BABBITT METALS.-SIX IMPORTANT 
formulas. SCIENTU ' I C  AM ERICAN SU PPLEMENT 1 I oJ;]. 
Price 10 cents. For sale by l\lulln & Co. and an news_ 
dealers. Send for catalo�ue. 

Always Fresh. 
Always the Best. 

are sold everywhere. 
1901 Seed Annual free. 

11. M. FERRY & CO., DETROIT, MIC". 

K R O M S K O P  
Color Photography 

Nature's Be·flex ! " It se-ems almost a rrtirade ! "  
U To tbe dlready long list of marvelous devices which 
will come into common every-day use must be added tbit�:���do�f:t �e::�'[,:���8sc���cekrom8kop!t8 
Cameras, now ready. � Send stamp for booklet. 

IVES KROMSKOP COMPANY. Incorporated, 
1324 Chestnut Street. Philadelphia. 

Every c&n . :, : '  : ;' :- ' . : . 

i�t!� J��"t��::�� 
A book of paint knowledge 

sent free. I n d u c e ­ments to dealers. PATTON p a i n t i n  .. .. . .  
perfect pro- .... _:<:::> . 
portion. 48 .. .. . 
color tints .:; 
an" white. :::. 

PAINT Co.,  
_ 227 Lake St. Milwaukee, :: Wi •• 

P R I N T 
Y O U R 
O W N  
CA R DS ,  etc . 

$5 P R E S S  Circular or bmall New�paper Preas $18. T y p e s e t t i n g easy. �loney 
maker or saver. Send stamp for catalo�ue. pret'lt'eS, type, 
paper. etc. '.r H J;; PRE�S CO • •  iUe1'ideu. Conn. 

THE  OR IG INAL AND  GEN U I N E  . : . : 
Rubber Goods. Perfectly imi­
tate Unell. Are durable and 
keep white. They go to all 
parts of tbe Globe. Write for 
Cat.alog. W e  w a n t  Agents 
everywl1ere. M'f'd only by 
Windsor  C o l i a r  & C u ll  Co. ,  

W i ndsor. Conn.  
------

We cover Wh01esale Hardware. Groc�ry. Woodenware. 
Hotel Utensi lS, House ��urnbh ing 'I'rude. Want low 
price Novelty tO Ren . enn manufacture. Arcadia.. Man­
ufacturing Co .• Newark, N. Y. 

You th�s Telephone 
S(�ientific Mechanical Toy, 1 0e This is a complete, perfect little metal 

telephone, wi th strong, sensiti ve tran smi tters. Even a. 
whisper is dh;tinc�t at quite a long d istance. Conn ect up 
your hOllse and b&rn, or wi th a neig-hbor's hou�e, and 
chante penny tolls. Easy pocket mcney. A w"nt.'{ lrm,f('(i. 
Enormous Snlp!l. Price to cents, 3 for 26 cents, po�tpaid. 
NOVELTY SUPPLY COMPANY, 7S Dearborn Street, Chieago. 

ARCHITECTURAL 
VOLUMES � � 

Bound volumes of the Building Edition of the SCIENTIFIC AMER­
ICA� for 1 900 are now ready for deliVErY. Beautifully printed 

perspectives and floor plans of many houses of a wide range of 
architecture and cost ; also a large number of cuts of handsomely 

furnished and decorated i nteriors , combine to make these vol­

umes of great value to those interested in the subj ect. The 
semi-annual volumes are $2 . 00 each : yearly volumes, $3 . 50 each. 

MUNN & CO . , Pub l ishers, Soientiflc American Office, 36 1 B'way, New York. 

can SUPplY you. All sIZes 

.... k"�'�', �'; �'lt' � .. �.�"
a
,�
n
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d
p�';I I�.�'�","!�" •. �';�":�t; t'�� ���:y! 
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" New Standard " D ry Battery R A T E S  BY M A I L .  
Absolut�ly Highest Standard in the Wor1d S(>ientific American (weeklY I ,  one year. - - $3.00 

for Auto·Gasoline, Telephone, Electro-Medi- ScientifiC AmerIcan HuppJement ( weekly) ,  one year, 5.OJ 
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a
'!!''},�ila,� °ti�: 2,

� �� � �������� 'f,�:�: EX���\������s�f a��e ��iTi�ti�c �me�ical� (m�nth: 
3.00 

mf)bile Cell anywhere, f. 0 b. New York. Buildin� Edition of the Scientific American 
r-r Send s t amp for New CataUlq"e, (monthly) , - 2.50 

WJ:I. ROCHE, Inventor and Sole Manuf'r, 
4� Vespv Street, New York City. 

I 
"Hawkins'  New 1 9 0 0  Catechism " 

OF THE STEAM ENGINE. 
P R IC E ,  $2 . 00 .  

Postpaid to any address. A practical book on 
engine running, valve settlnJr. etc. Strictly up­
to-date. Money refunded if not satisfactory. 
T H E O ,  A U D E L  C O "  63 Fifth Ave .. New York City. 

For Sale SCIENTIFIC A>IER' CAN from 1861 to Jan. 
IBt. 1901. Address R. H.t care 8cientltlc AmerlCan. �. Y. 

OUR MARINE MOTORS 
A R E  G U A R A N T E E D  TO 

GIVE SAT I S FACT ION.  
Durable i n  Construction and 
Easy and Safe i n  Operation. 
./¥jf>Send for Catalogue and 
investigate our claims. 
TRUSCOTT BOAT MFC. CO., 

St. "o •• ph, Mich., U .  S .  A. 

C O M B I N E D  R AT E S  
in tbe United 8t$ltes, Catlada. and Mexico. 

Scientiflc American anfi Supplement, - - - 7.00 
ScientifiC American and Bui lding Edit ion ,  - - 5.00 
SCientific AmeriC'an. Scientitlc American Supple· 

ment, and Building Edition. - 9.00 

T E R M S  TO FOR E I G N  C O U N T R I E S .  
The yearly snbscrivtion prices of Rcientific American 

publications to foreurn cOlllltries are as follows : 
U. s . English 

Money. Mor.ey. 
£ s. d. 
0 16 5 
1 4 

ScienWlc AmerIcan (weekly),  - - $4.OU 

SCientific American Supplement (weekly) 6.00 
BuUdinl{ Edition of the Scientific Amer-

ican ( monthly) ,  - - - 3 00  0 12 
Export Edition of the Scientific Amer-

ican (monthly) in Spanish and' English 3.00 0 12 

COM B I N E D  RATES TO F O R E I G N  C O U N T R I E S  
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ACi:��rfic Amerlf'a;, Scientiflc Ame;ica� 6 50 

Supplement, and Building Edition, - 11.00 

� P'rnportionate Rates for Six ... \fnnth,s • 
The abo\'"e cates include postage, wbich we pay. Re­mit by pOSla.! or express monty orojer, or draft to order of 
lUUNN & CO • •  361 Hroadway, New York. 

Fons GAS and GASOLINE ENGINES. H:r!� �g�er 
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Ualuabl� � Books ! 
� � � 

EXPERIMENTAL SCIENCE. 
By GEORGE M. HOPKDIS. 

THIS is a book full of 
interest and value tor 
Teachers, S t u d e nt s, 
an d  others who desire 
to impart or obtain 8. 
practical knowledge of 
Physics. This splendid 
work gives young and 
old something worthy 
of thought. It has in­
fluenced thousands of 
men in the choice of a 
career. It will give any­
one, young or old, in· 
formation that will en· 
able him to compre­
hend the great im­
provements of the day . 
1 t furnishes sugges­
tions for houl's of in­
�tructive recreation. 

20th edition. Revised and enlar�ed. 914 pa!;es. 820 

���d: $�
I
.'W��taa�oM';,�d��,I�t�:O��ice, by mall , post-

T H E  S C I E N T I F I C  A M E R IC A N  

Cyclopedia of Receipts, 
Notes and Queries. 

Edited by ALBERT A. HOPKe,S. . 
12.500 Recei pts . 735 Pag-e3. 

This s p I e n d  i d 
work contuiu8 a 
c a r e f u l  compila­
tion of the most 
u s e f u l  Receipts 
and Replie� �iven 
in the Notes and 
Q uel"ies of corre­
s�ondents as pub­
JiBbed in t he  SCI­}o;NTI}'I{, A.\l E HI­
CA!"J d uring the 
pa'st fifty years i 
t o g e t h e r  with 
�t�rlm;o

a
J,:n� 

b
ald� 

di.tions. 0 v e ). 
12,000 selected 
Recetpts are here 
collected ; nearly 
every hranch of 
the u8eful arts be­
ing represented. 
It i s  by fa t· tl � e 
most comprehen­
sive volume of tile 
kind eyer placed 
before the public. 

Price $5 in cloth ; $6 in sheep; $6.50 in half mo­
rocco ; postpaid. 

AN AMERICAN BOOK ON 

Horseless Vehicles, Automobiles 

and Motor Cycles. 
Operated by Stffi�':u:J?t1<;,����.

n, ElectriC alJd 

By GARDNE!t D. HISCOX. M. E. 
Author of " Gus, Gu�olelle and on 'Vapor Enr;hu,!·". " 

and U Meehulli('ul 1I o\'ementM, De\·I<.'ef' 
and Appllan<>cs." 

P RICE: $ 3 .00 POSTPA I D. 

This work is written on a broad basis, and com f.!rise� 
in its scope 8 fuJ I il lustrated description witb detaIls of 
the progress and mau ufacturing adV8;nce of one. of �b e 
m o!o!t important innovations of the �lmes, contrlbu�lllll 
to the pleasure and business convenience o� m!ln�llld. 

o�r�lr lti�X:i��i���a1)�1��!ir!���� t��
o
:aOy

b
n�al �WI�: 

a;>prectated by those ' wbo are reacbing out for a better 
k
91:�t��t. i! ��e

t�
e
dai:�:� 1������W;'i l lustra�ed w itb 

various types of Horseless I 'arrtages, .A utomobdes and 
Motor Cycles, with details of the same. 

LarKe 8vo. Abont 400 pages. Very Fully 
Illustrated. 

A Complete Electrical Library. 
By PROF. T. O'CONOR SLOANE. 

An inexpensive library 
of the best books on 
Electricity. Put up in a 
n e a t  f o l d  i n g  box, as 
shown in cut. ��or the 
Rtudent. the amateur, the 
worksbop. the electrical 
e n g i n e e r ,  scbools and 
col l eges. Comprising five 
lIooks. as follows : 
Arithmetic of Electricity 

138 PRl'es. • . .  $1.00 FlIJ�;i�� '�'o:, ��k�n"lt2 

How to Become a Suc-
�i�s:�1 

.
Ele�r�ci�n$lfil 

Standard Electrical DIc­
tionary. 682 pages, $3.00 EI t ' clt S' 11ft d 158 Five vo!umea. 1.300 page,'. ;.:'I{��. :' . "�P. e ih.oo and over 450 illustratiom. 
A val1UtbU and indispensabl< addition to every H/n'n'1l. 

Our Great Special Olfer.-We will send prepaid 
the above five volumes handsomely bound in blue cloth, 
with silver lettering-, snd inclosed in a neat folding box.: 
8S shown in the illustration, at the �pecjal ReduceR 
Price of $5.00 for the complete set. The regular 
price of the five volumes is $7.00. 

MAGIC Siage I l lusions and Scient ific D i ver· 
slons, including Trick Photography.  

lIy A. A. HOJ.'l(INS. 

This work appeal. to 
old and young alike. and 
it is one of the most at­
tractive holiday books of 
the year. 'rbe il lus : on� 
are ilJustratec1 by the 
highest class of eng-rav­
ings, and the exposes of 
the tricks are. in many 
�����idf������� �h et�J� 
selves. Conjuring-. large 
stage illusiolls. flre�£a�·­
ing, s w 0 r d-swal1owinjZ,' 
ventriloquism, rn e n  t � )  
m a g  I e ,  anClent mag-Ie. 
automata, curious toys, 
stage effects, photograph­
ic tricks, aLd the projec­
tion of moving p hnt.o-
���ft,�� a

�d 
al

lll����t�a 
rnaktnfl a hand:-oome " 0 1 -
ume. It is t a s t e f u l  I y 
f��

n
;f�d:�� 

b
bOyw:ge p�g: : 

fesslOn to be t l ' e  Stand­ard Work on Mnllj(�. 
5!iS pages. 420 i i lu.. Price $�.i)0. 

U- F'uU iUscriptive circular. oj alxnJe bOoks will b e  mailed 
jre< upon application. 

M U N N  &. CO. , P u bl ishers ,  
36 1 B R OADWAY. N E W  YO R K. 

\Ya \' l'·lI1 n t O I',  Hamling & Ca l'PY . . . • • • • • • • . • •  (�I�, ��fJ 
\Vea tbt'1'-5t l'ip,  O.  C. lti x SOll . . . . . . . . . . • • • . • •  ( ,hh, .,.A3 
". pa ving-diagrallls, prod u c i ug, P. Gu t ton . . • .  utiH, ;; } ::;  
"'pu- ft't'cli u g  a n d  eompellsating IDt'chanism 

fot: U a tobed IH'(,SSPS, G .  F. H.ead . . . . . . . . .  ()DG,�27 
,,'pighing-marhillt->,  a utoma t i c, E .  H a n a k  . • .  Uf)U, n1 ;, 
"'p ll-d ril l i l lg w il <: h i I l P ,  J . . J .  I\.Ogl'l' . . . . • • . , . • . OOt),-:l7l':\ 
\Ypll-pal'kt'r,  F. J .  :\lost.r . . . . . . . . . . • . . . . . •  _ .  titm,;-).ll I 
"'p l t ' l'PDl t ' U t i l l g  maehhw, .J. H. HadawH,r . • .  HUO, :!!).;"; 
\Yht 'pl .  St'l' Vl'bich·-whl' t 'l .  . 
\Y b ( ' �· l .  1" ,  P. V a ughan . . . . . . . . . . . . . . . • • . . • .  nHIi,:t�x 
\YIll·pl-Iuhricator, F. Bm'h- . . . . . . . . . . . . . . . •  t iliO, -!SS 
\Y jnding ht-ltvy t w i lil', Ill'H.:bi IlP fol', K \V. 

\,"I:I.I'll w(' l I ,  .J r . . . . .  . . . . . . . . . . . . . . • •  HHH, :!!)O 
1V i mllll i l l  t nlll slll i l til lg g'pur, ,J . H . .A l l i sou • •  HtiB,GUO 
\Y ilH.low attaehmt..'l lt ,  '1' . .J . \\'O l fl' . . . . . .  , • . • •  H()6, 584 
1Y i ndow-fastPllillg,  ,Y o H. Pugb , . . . . . . • . • •  666,;{!)4 
"" illdow-stov, T .  H. B L'PUPll . . . . .  , . . . . • • • • • • 666,506 
\\'oodworkillg'lliuchiIH', i\, J .  H u tchinson . • • •  666, 3 1 4  
"'oven fabric , 'V. Al'hpl'li . . . . . . . . .  , . . . . • • • •  666,250 
Z i n c  orcs, apparatus for t I't'ating,  S.  G. 

Brh]gt's . . . . .  ' . . .  , . . . . . . . . . . . . . . . . . •  , . • • .  Gt36, 507 
Z i n c  sultld, " 'ma k in g, E . '  Bp ri"Jlgpr . . . . . • • •  , • • •  G(j6,aOO 

DESIGNS. 
Bug-holdt'r, ]\' 1iw' & n..nhi l l �Oll . ,  . . . . . . . . . . . . . . :}:{, !)5G 
Bug-ho](]t'l', H. Eo L(,p . . . . . . . . . . . . . .  , • • • • • • •  a:J,!Ir.u 
Bai l,pal',  .r. 'r. Hend€' rsoll . . . . . . . . . . . . • • . • • • •  �a, !)50 
Bpustpau corlipr":posf, 1>. F l'tl l l k  . . . . .  , . . .  , • • • •  aa,96·l 
Bpdstt'ad I'm] framp, n. F r a n k  . . . . . •  a:{,961 to a:{,9G;3 
BeIt, L .  �anders . . . . . . . . . . . . . . . . . , • . . . • • • • . •  3a, 9:::m 
Box blan k ,  JlU IWL', .J . '1' . e m \\' . " . . . . . . . . . . . . .  0a,!Hl 
Cycle framps, m otor-supporting member for 

motor, E. R. TholllH s  I�t a l . . . . . . . • . . . . • •  33, 974 
Darning-spool, 'V. )1 . Fortt'sew' . . . • • • . • • • • • •  aa,!HO 
Eyp, C.  IA' i ll  . .  , . . . . • . . • . . . . . . . . .  , . . . . • • • • . . •  a:J,9-l!l 
Fall,  I I .  E .  Crullua l l .  • • . . . . . . . . . • . . • • • . • .  , • •  a:J, 9:J5 
Fiugpr'l'iug' h l a n li ,  I I .  A. !tog-prs . . . . . . . . . . . . . ;J:� , n:H 
Grinder fra Ull',  l H1 J'-griml i ng, .J . & P .J a coll-

Sf'n . . . . . . . . . . . . . .  , . . . . . . . . . . . . . . • . .  , . . . .  :�a, ! )71  
G rub-bool;: . 1 11 ' 1 1 11 1 ,  n .  '1'Ol'g'\ ' IHWIl  . • • • • • • . • • • • •  :�:�,!)58 
Ilammoek-spl'pacIl ' l', I. B.  P a l m ! ' I' _  . . . . . . . . . • .  a:�,nG5 
H i ll!:". II.  T.  Blish . . . . . . . . . . . . . . . . . . . . . . . . .  :l:J.IHI> 
I-Ioldha c k - d i ll for vl'hil'll '-shll fts,  F. O.  B rown a:),!J52 
IIot- a i r  L'Pgistpl', B . •  T .  )Iol'issp . . . . . . . • . . . • • •  :tj, !W8  
I n g-ot. r .  � .  \"(' i l l '  l' . . . • • . . • . . . . • • • • • . • • . • • • •  :�a, 953 
LUlllp-hody,  K C. �Ionl l l , . . . . . . . . . . • . . . . . . • •  aa,9!)9 
Lateh-ha !l(l l l ' ,  I I .  T .  Bush . . . . . . . . . .  _ . . . • • • . . :�3, 947 
Lateh-kpPIWL', 11 .  'I'. Bli sh . . . . . . . . . . . . . • . . • . • aa,94G 
Loom shll t t lp-sprhlg, .r . . Tohnston . . . . . . . . . • . .  aa , f)!)4 
PU l l ,  ha k ing, l I a lt son & F I·l ' i hofl ' l' . . . . . . . . . • •  aa, nc,o 
Pil-H' ('oupling 0 1'  n i pplt· .  H. )1 . 1'lI OJU a s  • • . •  _ a;�,!)57 
P J a l l tpl' n t t n ('hllIl'llt, �l'l'd. K L. Fi sspl . • • • • •  ;�a, 97G 
Ha 7.ol', stro)l,  Eo  B .  < H hfol'd . . . . . . . . . . . . • • . • • .  :-::�,!)-4:{ 
H.{)ll tPI'-�l I p p ( ) J't i n g  fru ULP,  \' . H.orll' . . . . . . . • . .  :�:� . 072 
RIlJ! • .  \. I'pt7.old . . . . . . . . . . . . . .  '. ' ' "  . • . • • . • • .  ;�:�,9;�S 

�i���:I',Li)l!�:���!:�I;;)i,ii'l;�: i,� . ·  " '�'l;�t;,;, : : : : : : : : : : :  if:�:i!�� 
Xht'd ing",  H. P .  '!'.I ,\' lo l' . . . . . . . . . . . . . . . . . . . . . . a:� , 9a7 
Hpp('u l u lll-hiadp hhl l l k .  ( ' . .  J .  P i l l ing' . . . . . . . . .  ;�:) , 9-42 
�pOOIJS, forlis,  &l'. , handJp fol', 'V . L. "� i I k :-;  . .  :l�, 93a 
Xtovp, g:L�, E. 'Yo T .  Riehmolul . . . . . .  :�:l,f)G9, �:�,9!2 \'a n H  Plld , h u r i a l ,  II ist·r & LUllfpl' . . . . . . . . . . . . {;� ,fh ,  
Yphidp fl'an1 l' ,  motor, E .  R .  Thoma� p t  a l  . . . •  a�,!-}73 
\'t'llper'prpssing llwmht·l', F .  A .  J)Ptl l I P t t ,  

:13,966, �13, 967 
\\'ash(�r, T. E. BlunchuL'u , . . . . . . . . . . . . . .  , • • • •  a3 , 051 
'Yhf-'pl,  n. C .  G a rfllwl' . . . . . . . . . . . . . . . . • . • • • • •  33,975 
"' i mlow-sel't't'll g'uidp, rollpl', I'� , B. Crocker • • •  33, 945 

TRADE MARKS. 
Roots and shops, .r. 1>. Cook & Company • • • • • 35,796 
Roots a lHI sbol'�, \\'. \\'. Spauluiug & Com-

p.t Il,"' . . . . . . . . . . . . . . . . . . . . . . . . . . . .  , . • • . . •  35,797 
Rf)ot�, shot'S, ami ll'u t i l P l' fOL' samt', Hosmer-

( 'odd i n g  CompuIly . . . . . . . . . . .  , . • . . . • . • . . •  35,798 
( , igH r�, �lanl'ura B ros. ( 'ompaIly . . • • . •  35, 8 1 1 ,  :{5,81 2 
( 'ol ' k ta i l � ,  \\'. \YoHf & Company . . . . . • . . . . . • • :)5, 810 
( ' U I' I 1 IllPlll  and wheat-Hou!', R. Johnson & Com-

pall.\' . . . . . . . . . . . . . . . . . . . . . . . . • . . • • • • . • • .  35, 816 
( 'Oi'Spts ulld w a ists. l\. u l u Ul u zoo Corset Com-

pany . . . . . . . . . . . . . . . . . . . .  , . . . . . . . . . . • • • .  ;)5,795 
} ) I'Ui:S a wl l'iu'm iea Is, certain lUlmpd, F. 
Fa hl·{�.��

l
(�:��.��

I
;�

. ;1���I:{i: '"t' . . 
O'pp'l;h;\:�; '& . S��� : ;t?,;��t 

Flou l', "' i l l i a m  H u.nll ' H  :\I i l 1 i ll �  Compa n�· . . . . .  :�5 , 81 fi  

��:�c\tic�;;::�}Sh:��:!r!l����'J'r;, q�l�i;h��.
i

�� : : : : : : : : :  ���:��� 
�It 'uicill(> fol' eOll tagiolls ulood d i seases, V i a l ,  

a l'� i l'm , . . . . . . . • . . . . • . . . . . . . . . . . . . . • • . . .  :Jrl, �o;) 
�Ij 'd \e.;l;:i'

, 1;:1 1' 1,,�li�b}�(?��i
.
a 
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l
� . .  :��

l
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: 35, 8(1) 

( ) i J  &n�!::���)�:�:���, . .  �l:(�-.I!��'�', . .  �f: . .  l�: . .  ,:.
a

.���)?:: . :m, 808 
O i n t llll' n t ,  E. C. U t ' h l'l'ls & Company , . • • . . • •  ;m, 802 
OYt' I'('oa t � .  � t a lHla rd Clothing Company . . . . . . .  35� 701 
l'ueking- bollst· J I l'oulIds,  cl,<' r t a i ll n a m pt1 , Swift 

& l'0ll1IH1 IlY . . . . •  ; . . . . . . • . . . . . . • . • • . • • • • • . 35, 81 -4 
Paints and �pHill":,-(' l'S' Sltllp1 it'�, (;I ' r t a i ll l l a nH.'d, 

. Patton Paint f'ompulI,Y . ' . . . . . . . . . . . . . . . . .  :�5, k1 � 
PPgs, ('el'tain llUllH'ti, I-\.pa l's'Lrgp PPg' Compauy :J5, 70U 
Pl'( 'pul'u tion for illdigt'stioll  and stomach 

t l'ollh}ps, B . . T .  Sch a l l . . . . . . . . . . . . . • . . • . •  ;�5,g07 
P ri'pa l'u tiolls for tbt' h a i l', tt 'dh, a nd skin,  

R .  E. D. S t a fford . . . . • . . . . . . . . . . . . . • • . • .  ;)5,801 
P1l1vprizing a n d  grinding m a e h i u l ' l'Y, Ct'ntl'al 

Cyclone Company . . . . . . . . . . . . . . . . . . . . . . . . :m,81 n 
R('mpdh.'s for ccrta i n  )HllliN) t1i8t'a�ws, I·� . 

I\..och . . . . . . . . . . . . . • . . . . . . . . . . • . . . . . . . . . . :�,80-4 
Sl'wing-machhw s  u lld ac(,pssol'if>s tht'I't:'to, 

New Home Sewillg-�Ia('hhH' Company . • • .  3G, 820 
Spwing-JUachhlPs anu a t t a ehnh'l l ts, ",.. A. 

ChiptualJ  . . . . . . . . . . . . . . . . . . . . . .  3.c�.82l to 35.82:1 
Shadp- l'ollpl's, �li ('h igHI i  Rhadp Roller and 

Box ( ' . Impany . . .  , . . . .  , . . . . . . . . . . . . .  , . • .  , Bfi,800 
Tohat· ( o ,  smoldng and elww inJ.',  C a mpbell To-

hUI'('j ) <:ompuny . . . . . . . . . . . . . . . . . . . . . . . . . .  a5 , 81 :{ 
Trpt's and plants,  ,\'Oll1lg, ( ; l'l'at  NOL·therll 

N u rsPQ' Compan;v . . . . . . . . . . . . . • . . . . . . . . •  , 35, 790 
""ashing fl1l id,  :\1. A.  Morgan . • . . . . . • . . . . • • .  35, 81 7 
'\VOOit-- 'll cloths, 1i&'ht and hpuvy, Middlespx 

('ompany . . . . . . . . . . . . . • .  , . . . . . . • . • . . • • • •  as,792 

LABELS. 
.. A f t p l' Dinner Sal te-II Peanuts, " for salted 

. peanuts, Bosman & Loh m a n  . . . . . . . . . . . . . . . 8,085 
" B rotherhood 'V i n e  Co. , "  for W h IP, B rother· 

hood \V i n e  Company . . . . . . . . . . . . . . . . . . . . .  8,081 
· ' Dr.  :\I i l l s '  Liniuwn t, " for u l i n i ITlP l l t ,  L. G. 

B .  El'b . . . .  . . . . . . . . . . . . .  8, 078 
" 1';l'h' 8  Piu(> Tolu & ''' i Id ('bp l'ry Cough 

Dl"Ops, " L.  G .  B .  E l'b . . . . . . . . . . . . . . . . . . .  8,077 
" F l'p('kp ll'f;;� , " for a I'osllw t i e  ('ompolll ul,  .T. E .  

Bar!',\' & ('ompa tl y  . . . . . . . . . . . . . . . .  , . . . . . . .  S, ORO 
" I [P l m t ictl l'a , "  for a nwd i c i lw, P. 'V. �m i t h ,  . .  X,07H 
".lPffpl'!'mn SC'll l , "  for f'igH I'S, fo\ehm irtt & ('om -

pall." . . . . . . . . . . • . . . . . . . . . . . . . . . . . . . . . . . . •  S, OR;� 
" La P a l i n n . "  for c i lZ a L'�, Heh m i d t. & Compan;\' . X,OS-1 
"Olympia Linim(�ll t. · '  for a l in i mpnt , E. ,\\1. 

IIj�rth� l'g . . . . . . . . . . . . . . . . . . . . . . . . . • . . . . •  !l. 07!l 
" P a i n  E x ppllf' r , "  tOI' :t tll PdieiTw, F. A. H.ich-

tl 'r  & ('ompttny . . . . . . . . . . . . . . . . . . . . . • . . • .  8,07;) 
" I 'h i buIp}phill PU I'(� It.'" .. "'h i s k , ' �' , "  for w h i s-

k,\· .  ( ' . Schm�idpr & Company . . . .  , . . . . . . • . . R,m>42 
"Thp C h a mpion Mt'tn l Pol i sh , "  for Ill P t a l -pol· 

ish • .Jenkins & O t tingPl' . • . . . . . . . . . . . . . . . .  S,ORH 
"TIll '  �t-'amun ('u rI', " for a IlLPdieilw, C . ' O. 

Spa Ol a n  . . . . . . . . .  _ . . . . . . . . . . . . . . . . . . . . . . . S , 07-4 

PRINTS. 

A pr:nted copy of the speCifica t i on and drawing' of 
a ll ,\' pat(,lIt in the foregoi n g  l i s t ,  ,)1 '  any patent in 
pl'i n t  iss1H-'(1 sin('p 1 86:�, will hp furnished from 
this o tr. {'p for 10 ('e-nts. I n  or{}Pl' i n g  ph'asc statp 
tht'  l I : l llW and numhe r  of the llat(,ll t rlf'sirf'd, anti 
r{'m i t  to :\ltllln & Co. , 361 R l'oa d w u ,\' ,  Nflw York. 

Canad: an patents may now h(' ohta inf'd hy thp 1n­
v(1ntol's for any of the i u v p n t i nns lJa mf'd in thp fOl't'­
g-ofng IIto�t, providprl thf'Y a l'p simplf>, . " t  a ('ost of 
$45 pach . I f  compllcatf'd tbp ('o�t w l l l  he n l i ttt' 
morf'. For full instrnctIons arldrf-'ss 1\I11 n n  & Co . •  
M 1  Broadway, New York. Other torcii.i' patent! 
may also be obtailled. 

79 

Dlrl!�l!�g!!,s::���:�:::�,�oo. 
Works, Camden,  N. J. T H E  ESTERBROOK STEEL PEN CO. 26 John SI.,  New York. 

P A Ll\IEU BU08., 

l' ,\ L iU 11. U Stationary 
ll n d  ,Marine GasoJine En­
gines and Launches. Motor 
\V u£on Engines, Pumping 
":ngine�. 

ur Sencl for Catalog. 
l\IIANUS, CONN. 

Exp erimenta l  & Mode l  Work 
Clr. &: ad,. ice free. Wm. Gardam & Son ,45-.')1 Rose S t  . •  N. Y. 

I CE ::J.CJ!m:�\ �f��\�rn!;:'!.inll!i'r:V'It��� 
MFG. CO., &'99 Clinton Street. M ilwaukee. Wis . 

Expert Model Makinfl,'. Establ isiled lAm. win. Traut-
w.

a
�a�i�g�l��

r 
W�Ct��?o�g�t�l����

k
�f ��8:FgulJ�1I��� 

F O R S A L E .  a R I N 0 I N a M n LS F O R  ALL PU R POSES . u .  S. Patent 616,603. Machine for making and drivinl{ 
versal Eccentric Mill . Address l����ub::ll-�e�b�'t= Glaziers' Points. J. S. Carter, 50 Orchard St., Lynn, Mass. 
SON, �" Rodney Street, Brooklyn, N. Y. --- ���- �-- --

MODELS & E X P E R I M E N T A L  W O R K .  

I N V E  N T I O N  S P E R  F E CT E  D .  Inventions developed. Special Machinery. 
Acc u rate Model  and Tool  Work.  Write for C i rc u l ar. 

E .  V.  BA I LLAR D .  Fox B l d g . , Fran k l i n  S q u are. New York.  
PA R S E L L  & WEED. 1 2 9 - 1 3 1  West 3 1st St . .  New Yo rk . 

VOLNEY W. MASON & CO . ,  
F r iction Pu l l eys,  C l utches ! Elevators 

P R O V I D E N C E .  R .  I .  -'--�-----

g �![!��clent! �aPa�!�j!��:' over 700 enllravine-s, 25c. ParJor l'ricks Catalogue, free. MARTINKA & CO. Mfrs., 4!l8 Sixth Ave., New York. 

PATENTED ARTICLES 

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

PATENTS 
T R A D E:  M A R K S  

D ES I G N S  
C O P Y R I G HTS & C .  

Q���·t;'\is������:f �u�k ���ro�
d 

t��
c
;!.'h

t
��:;e�:� 

invention is probably patentable. Communica­
tions strictly confidential. Handbook on Patents 
sent free. Oldest a.gency for securing patents. 

Patents taken t b ro u llb MUl1n & Co. receive 
special notice. without charge. in the 

Sti�ntifit Jlmtritan. 
A handsomely illustrated weekly. Largest cir. 
culatlon of any scientific journal. Terms, $3 a 
year ; four months, '1. Sold by all newsdealers .. 

MUNN & CO.36 1 BrOadWay, New York 
Branch Office. 62ii F St .. Washington, D .  C. 

The 
WOOD 

i n cu bator on a 
s m a l l  s c a l e. 

F i fty e g g  c a­
paci ty. Heat, moisture and ventilation 
automatically and perfectly controlled. 

Price only 87. 
Send for the Wooden Hen Book , 

mailed free; together w i th a book about the 
E XC E L S I O R  I N C U BATOR, to those who 
name this paper. 

. 

OEO H. STAHL. Quincy. illinOis. 

II SEND FOR FREE CATALOGUE.� 
• Prairie State I ncubator Co.. I!iD! • • Homer CJIt;r. PRo . 

W A N  T E D  :f
o 
£����;�

e 
�:t::t��

fa
�
t
::�i�� tools of new design. or now on the marke-t, for which there is a legitImate demand at a fair profit. Address Loek Box 21. Station B, Cleveland. Ohio. 

- ��� TYPE W H EE L S. t-1 0 D E L B  L. E X PE R I M E N T A L  WORK.6MAl.LMACHINERY NOVELTI E S  It [Te. NEW 7 0  8TENCIL WORIC.:J 100 NASSAU II! N .T. 

D 'AMO U R  & Ll TLEDALE MACH INE  CO. 1 3 0  W O R T H S T  . .  N E.W Y O R K .  
PATT E R N  A N D  M O D E L  M A K E R S .  

FOR  8 ALE .  -�o�
c
l�������f��fr�� �rpdp�rg.

n ������ 
own€-rs not active nor'conversant with the business. A 
thoroughly capable man who would know wbat and bow 
to manufacture. with somp. capital, can buy this plant 
'tV le

¥E"li'lll.
e
WN· J"�1;�

s
l:o., Watertown, Wis. liR E D C: E. a� R.  AIR AND WATER TIGHTS. L"S. ANY DIAMETER , ANY�PTH. WILLIAMS MFG CD. KA LAMAZOO MICH. 

HOW TO MAKE A DYNAMO w!,.t"hr Nn
l l  

drawings. Price 10 cents. Castings for the same, .3.7f. 
with directions for bui l ding. " How to Make a Storage 
B��i�EK

ri
�J<tii.IW�·HING CO., Lynn� Mass. 

$ 3 D S Send usyour addreq 
a ay ura and we will ,howyou 

how to make 13 a day 
absoluMly Bure ; we 

furnish the work and teach you free, you work in ilia locality where you l ive. Scnd us your a.ddress and we will 
explain the business fully, remember we guaraniee a clear profi' of 13 for every day's work,absolutely sure. Wri'e a.i once. ROUL IUNUnCTURING CO.. 80< 354, Detroit, BI.b. 

Simple. Economical. Durable. 
Suitable for al l kinds of work. 

Backus Water Motor, cheapest power known. 
Write for ·circular and prices. 

BACKUS WATER MOTOR CO .. Newark, N. J . , U.  S. A. 

Tne Pmgress of Invention In tne 19tnnenturg 
By EDWARD W. BYRN, A.M. 

Large Octavo. 4 80  pages. 300 illustrations , Price $3.00. Half red morocco, gilt top. $4.00. 
By mail. postpaid, to any country in the world. 

T H E  new volume. which worthily celebrates the close of the 

centu ry , as far as the a rts and sciences are co'ncernect, has been 

tllet with the warnlest praise by both reviewers and reade rs. 1'he 

book is scholarly and interesti ng, and records and describes all the 
tnore hnporta nt deve10ptnents of t h e  useful arts which character­

ize the period. I n  a chronological table mention is made of prac· 

tically every great event during the century. A n  illustrated pro­

spectus will he sent to any address on application. 

The fol lowing are brief extracts fronl the many reviews, and 

give sonle idea of how the book has been received : 

. . THF. F.NH I N F.EIl " of London. says, "" In this volume. which is nicely 
r,�!�

t
:�da��� �:�!'i���\\��u�fil ��r:��h��rr�; ��\
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hsrdly an inVention or an improvement made during the cen­
t.ury of which notice of some sort is not made." 

.. T H E  BnOOKLYS E A G L }O; " sa:vs . . . F.very student who desires to be 
well informect on the subject of invention or to be famtliar with 
the genius tbat bas made the nineteenth the crown of the cen­
turies wil l be sure to want access to this volume. • • * Mr. 
Byrn deals with his �ubject in a masterly manner." 

. .  '['RE RAILWAY AND EXGIXEERING REVIEW " says. u �he book i� well 
written and interesting and presents in It credItable form the 
great scientific and engineering achievements of the century." 

NEW B'f .t. 
"AM ERICAN MACHINIST " . says. H It gives rJttional descriptions of the 

MuIY/\'& Ca. Pua"\ ... ,,,�'i>.1io. �rincigles of the I f,ventions included. Many.! w� fancy. who 
�B/ BROADWAY; �.�. ot:�ie�::\:�:���t

t
�e��:�s 

UPUb1\��:gtyb�:�l ��
I
i��il�()��::: 

w!l1 find here just the concise resume of many recent discoveries that they need> . 

.. THE RA ILWAY AG E " says, " This review of Inventions which have had theIr Inception and develop'!'ent 
within the n ineteenth century is very timely and appears to be a complete revIew of the subjects 
intended to be covered." 

. F,very rea der of the SCIENTIFIC AMERICAN should possess a copy of this unique and timely publication .  

MUNN &, CO.,  PublisherSI Scientific American Office, 3 6 1  8'way New York. 

© 1901 SCIENTIFIC AMERICAN, INC.
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COMPARE THE 
STAGE COA Ch 

of 100 years ago 
with the present 
fast and luxurious 
W I NTON 

MOTOR 
CAR R I A G E  

The new models 
which are o1fered 
at the be2'illnin6Z' of 
the Twentietb Cell-

o tury are marvels of 
mechanical BCience. r:tr' Send for our descriptive and 
Ulustrathe  cata)o�ue. It will interest you. 
THE WINTON MOTOR CA RRIAGE CO., 

486.Belden Street. Cleveland, Ohio. U. S. A. 
EASTERN DEPOT. 156-152 East 58tb Street, New York. 

No Noise, No Odor, 
,-No Vibration.� 
You cauDot make an 
automobile too good. 
If you want a carriage 
�ge t:!'si.VoO;;:ll�l in�':l-
el. Handsome, sim. 
pIe in construction, 
���:""i"iA� m�':.= 
for lonR' trips over 
c o u  n t r y roads. 
Write for cata­
logue descri bl ng 
our �a80nne sys· 
tem, and one, 
two and three 
seated carriages. 

USED ANY P LACE 
BY ANY ONE 
F O R  ANY PURPOSE 

Fu EL-Gasollne. Gas, Distillate 
Statlonaries.  PoHables,  E n g i n es and 

Pu m ps, H o l sters 
17' State Your Power Needs 

CHARTER GAS E N G I N E  CO.,  Box 1 4 B ,  STERLING,  ILL.  

Powerful, Respousive, 
Durable aud Efficieut. 

" The Reeves " 
Variable Speed 

Countershaft 
for securing aDy speed without 
���::Sfy �a�1�d 

O
[oi�� ��J���'lr��: ;l!!!� ��f:i

n
:tiiis, ',fii�pe��

t
�t":.; Cement Machinery, Experimental MachiDery-iD fact all kiDds of ma­chlDer

r requiring a chaDge of speed. 
:!�� iot;��{

e
c����a�:o���e�.better 

r:r Send, far handsomely (Uustrated caUUO(11.£e It S. A." free. 
R E EV E S  P U L L E Y  CO. 

COLU M BU S ,  I N O "  U ,  S .  A .  

S C 01 0 S AU varieties at IOvveKL prices. Rest Railroad 
lI:gkl��8:�

O�rt?�,e��Oi�cl�arAes �����. 
Sewing llachines, Bicycles. Tools. efc. SaVt1 Money_ Lilts Free. CHICAGO "tA LE Co •. Chicago. I I I  

Carbide Feed 
ACETYLENE 

GENERATORS 
are endorsed by the U. S. 

GOY e r Dmen t ,  by the 
State of PeDnsylvaDIa, 
and by all other dlsln­
rerested authorities. 

They e m  b o d  y the 
latest and most approved 
principles of CODstrDC­
tion, and are guaranteed 
by the largest CODcern 
eDgaged in the buslDess 
t" be of perfect work­
manship. 

Made from tbe best 
material by expert me­
chanics. 

ECONOM ICAL AND SAFE. EASY OF OPERATION. 

J. B. COLT CO. ,  Dept. S. 

408 East 32d Street, New York. 
1 4 6  Franklin street, Boston. 

1 8 9  La Salle Street, Chi -ago. 
421 Chestnut Street, Philadelphia. 

. B R A K E .  MORROWCOAST E R 
( . / i FITS ANY CYCLE. I 0 0 0 0 0  I N  U S E  � ADDS PLEASURE AND SAfETY�ALL DEALERS SELL THEM. R IDEtE��)H�;;fJB�.l ONLY 35. ECLIPSE MANUFACTURING C�, EL��AxN .Y. 

The New England Watch Co. 
ARTISTIC SPECI ALTIES 

for tbo Season are sbown 
In Our Blue Book for Ladies ' 

In Our Red Book for Men 's 

Watches. 
Eitber or both sent OD appllcatlon. 

37 MaideD Lane. U9 State Street. 
New Vork, N. V. Chicu�o, Ill. 

Spreckels BUi lding, San Francisco, Cal. 

Asbesto · 
Metal l i c  

����� Packings 
S H E E T I N G ,  G A S K E T S .  TAPE and P I ST O N  PACKI N G S .  

b;X:�ur{:��;�
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e
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C. W. TRAINER MFG. GO., (&sl. 1874), 88 Pearl St . . BostOD, U. S, A, 

I MtR��E D Microscope for Projection. 
New metal �ml �:;� 

to u n l o c k  
s t a n d a r d  
snd change 
I.stantly -
c omb t ninlZ 
also polari­
scope a nd  
stamoBcope. 
New series 

of projec· 
tion objec-

1Iat 1Ield. well JilZhted and clear delinitlon:
i
VWewW ':Jb� 8t�e condenser on a new system. I llustrated Circular, catalogue, etc., free. 

QUEEN &: CO. , j O j O  Chestnut St. , Philadelphia, Pa. 

H OR B U RN'S 
S E E D S  

They have been developed by 
careful, thoughtful propagation 
throughout the Nineteenth cen­
tury. Thorburn's IHI·page Century 
Catalogue of these 

Seeds of 
a Century 

Is the lOOth successive allnual 
Issue. If you would have a more 
beautiful lawn, or a more produc­
tive garden, send for It. It's free. 

J. M. T HORBURN &. CO. 
(late of 15 John Street) 86 CortlaDdt Street, New York.. 

J ESSO P'S S T E E LTHBrE�\RY 
F O R  TOO L S, S AW S  E: TC. 

W'!! .J E S SOP '" SONS t.: �  91  .JOHN S T.  N E W  YORK 

� � ? • • • 

• 

We can tell you where to buy anything you want. 
Write us for the addresses of manufacturers in ANY line of business. 

Novelties, Special Tools, Machinery, Equipments, New Patent LABOR SAVING DEVICES. 
S E N D  F O R  T H. E 

$titntifit Jlmtritan 
manufatturtrS' Tndtx 

This index is sent grat.uitously to prospective purchasers. both in this country 
� and I\broad. who inquire for the addresses of dealers snd manufacturers of tbe � 
· � goods and machines classified therein. It is also !'Sent, to rellable 'EX

R
0rt Mer.. . � • �g����

ie
�� tb!d��::1n����;

�
D:��r��;:� 

United States Consuls in a 1  forei�n • 
MUNN &. CO. , Publishers of tbe SCIENTIFIC AMERICAN, 361 BROADWAY, NEW YORK. 

CRUDE ASB ESTOS 

American Sheet Steel Company 
Battery Park Building 
New York 
Manufacturers of all varieties of 
Iron and Steel Sheets 
Black and Galvanized 
Plain and Painted 
Flat, Corrugated and 
" V "  Crimped 

Apollo Best Bloom Galvanized Sheets 
W. Dewees Wood Company' s 
Planished Iron 
W. Dewees Wood Company's 
Refined Iron 
Wellsville Polished Stelel Sheets 

FEBRUARY 2,  [901• 

A C E T Y L E N E  
D O  Y O U  KNOW that tbe most lI!(bt, least trouble 
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Write, inclosini! 25 cents for sample. 
. 

STATE I.INE 'I'ALe CO., CbattaDooga, Tenn., U. S. A. 

STEEL BOllS 
for 1Iattening wire for all purposes 

� Send far circular •. 
BLAKE & J O H NSO N ,  

P .  O .  Box 7 ,  WATER BURY,  C O N N .  

There is a ' "  pocket preceptor " about 
Tools - an encyclopedia of informH.tion 
���:.
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contains tool kDowledge in a Dutsbell 
aDd Is caIled 

MONTGOMERY & CO. '  5 
TOOL CATALOGUE. 

Tbe latest edition Is prlDted from r.ew 
type und contains lots of new matter 
and hundreds of new pictures. Copious 
iDdex. Pocket size. By mal I 200. 

MONTGOMERY & CO.,  1 0 5  Fu lton St . ,  New York C ity. 

G U Y E R ' S  PAT E N T  
DE SULPHURIZING FURNACE. 

Latest, Cbeapest and Best. 
Takes tbe place of Heap 

or Stall RoastlDg. 
Saves time and money. 
Write for particulars. 

Casllla 5U LIM A .  PERU. S. A .  
There i s  never any question 
about the q uaUty of a 

B. F. B A R N E S  
U P R I C HT D R I LL. 
The tool here Illustrated Is our 2().IDCh 
Drill, and we lZuarantee it to drill up to 
�in;���d

s
;:rl �t J��f ���� IW� 

build larger sizes and will be glad to 
.end full data on our entire IIDe to 
Interested people. 
B. F. B AItNES (JO., Roekford, Ill. 
Wanted iu all ilDpol'taut places of t��ay:�.�d 

W H Y ? 

A�eDts for 
the .ale of 
our widely 
known un .. 
rivaled cal­
culating ma­
cMnl& 

W H Y ? A N D  A S B E STOS F I B R E  
M I NES and WO RKS,  R .  H .  M A RT I N ,  

T H E.TFOR D ,  P. Q. OFFICE, ST. PAU L B U I L D I N G ,  
1.1 A T e  H F ACTORY.�DESCRIPTION fi:b���e

t��:;'feaor stained glass wbeD a substitute caD 

of an English factory. SCIENTIFIC AMERICAN SuP. G L A C  I E R PLEMENT 1 1 1 3 .  Price 10 ceDts. �'or aale by MUDD & 
Co. and all newsdealers. CAN ADA. 220 B'way, New York. 

•••••••••••••••••••••••••••• 
: 6 in .  MIOROMETER : • will measure by tbous- • 
• andths rouDd work to • 
• . 4J.ii ID. and flat work . 
• _, to 6 1n. Weighs 21 oz . • 
• PrIce. in Is rigid and accurate • • • case, 121.50. Catalo<)ue of FIne Too18 free.. • 
: l'.Hs� STARRETT io�i3, Athol .  fII.AS�". : 
� .......................... . 

A U S E F U L  ATTAC H M E N T  -
One of the most useful appliances in connection with 'j'" i"'" a", " " . T� ..... MU. 

IeI' aDd Gl'iDdel' whlcn mills and f�lr,�� 'in ���a'l���fe Il��g� 
work as ftutlng.chanllelil1g'�roov .. . �Jju�r�:�l ��tt!��

, 
e:�g)e. 

a8
�g! 

flnest and most accurate of work 
can be done wit,b this attachment-none better possible. r��� �����l�?

s
. 

reamers, broaches, counter �orest etc., 
FAN E U I L  WATCH TOOL CO . . Brighto n ,  Boston,  Mass. 

WALRATH c��g��:Ji�E 
From 4 to 200 H. P. Made In ODe. two, three and four cyllDder type. The 
�"3a����

n
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well qualified for electric lI�htlng. Guaranteed to produce a 1Irst·class 
commercial ll�ht wlthODt the aid of countershafts or massive fly-wbeels. 
����c�tig:.
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.Mari nette I ron Works Mfg.  Co. , Marinette, Wis . ,  U .  S.  A. 
G. F. WHEELER, GeDeral Sales Agent, CblC8ll0 office, 301'Flsber B'ld'g. 

It costs much less aDd looks 8S well. Write for particu­
lars. Samples forwarded to respoDslble partie •. 
G . Q U A I L E ,  AG ENT, 396 BROADWAY, NEW YORK • 

© 1901 SCIENTIFIC AMERICAN, INC.




