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PATENT TRUSTS. 

A decision of unusual interest and possible impor
tance has recently been made by Judge Baker, of the 

United States Court for the District of Indiana. If 
upheld by the Supreme Court, it is likely nullify, to a 
great extent, the existing laws relating to patents. 

By the eighth section of the Constitution, Congress is 
empowered" To promote the progress of science and 
the useful arts, by securing for limited times, to 
authors and inventors, the exclusive right to their re
spective writings and discoveries." 

Here is a clear and express provision by which a spe
cial class of trusts or monopolielS may be set up, which 
are to be exercised and enjoyed by the individuals to 
whom they are granted. 

It remained for Congress to provide suitable enact
ments for carrying into practical effect these constitu
tional monopolies'; and this has been done in the series 
of statutes known as the patent laws. 

In accordance with the constitutional declaration, 
these laws provide that the original and first invent
or of any new and useful improvement may obtain a 
patent and enjoy the exclusive right to make, sell and 
use his invention, and grant rights to others to make, 
sell and use during the short period of seventeen 
years, after which, the invention becomes public prop
erty and all the people are free to use it. 

The object of the framers of the Constitution was to 
stimulate the stUdying out of new inventions, so that 
the people at large might be always supplied with 
multiplied successions of new and diversified indus
tries; for by industry we thrive; by industry the re
sources of a country are developed, and the people 
made wealthy, happy and contented. 

The marvelous industrial growth of this country, 
and its fame throughout the world as the originator 
and exemplifier of new industries, attests the wisdom 
of the fathers in writing into the Constitution that pro. 
vision by which exclusive privileges-monopolies or 
trusts, if any one prefers so to call them-might be 
granted to authors of new inventions. This provision 
of our great charter is positive and permanent; at any 
rate, it cannot be changed without the assent of 
three-fourths of the forty-four States composing the 
presentU nion. 

The decision of Judge Baker to which we have re
ferred is that given in the case of the National Har
row Company, a New Jersey corporation. agents for 
or owners of a number of harrow patents, forming, it 
is alleged, a harrow trust. 'l'he com pany sued certain 
parties in Indiana for i.nfringement of one of their 
patents. 'l'he defense was, not that they did not in
fringe, but that the Harrow Company was a trust, 
whose object was not to manufacture harrows, but to 
control the trade in and put up the price of harrows; 
objects which. they pleaded, were contrary to public 
policy and which the court ought not to aid or enter
tain. Judge Baker accepted the defendants' plea and 
the bill for infringement. was dismissed. The judge 
ruled as follows: 

.. So far as I can percC'ive, the complainant is or-
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tions. It seems to me that the court cannot sustain 
the present bill without giving aid to the unlawful 
combination or trust represented by the complainant. 
The question is not free from doubt; but in case of 
doubt I feel it my duty to resolve it in such a way as 
will not lend the countenance of the court to the crea
tion of combinations, trusts or monopolies. They 
have already grown to alarming proportions, and 
courts, to the full extent of their powers, ought to dis
countenance and repress tham." 

If this is good law, it would seem that the provision 
of the Constitution and the laws of Congress concern
ing patents are of less value than has been supposed. 
Every patent granted is 'a monopoly, or trust. Very 
few inventors or their agents are manufacturers. In 
general, the chief aim of every patentee is to establish 
a trust, or, in other words, to hold the exclusive control 
of the prices for which his invention may be used by 
others; and in this way he is supposed to be able to 
gather m the reward which the Constitution and the 
patent laws have promised him. 

Whether an inventor or his agent or assign owns 
one harrow patent or eighty·one patents make", 110 
difference in respect to his right to the protection of 
the laws that secure to him the exclusive control of 
his inventions. 

The substance of Judge Baker's ruling appears to 
be that patents are trusts; that trusts and monop
olies have grown to alarming proportions; therefore, 
patentees of new inventionFl, or their assigns, in their 
pursuit of infringers, are to be discountenanced, re
pressed, deprived of their constitutional rights and 
thrown out of court without a hearing. 

Temporary patent trusts were regarded by the 
framers of the Constitution as highly expedient and 
desirable methods to promote the prosperity of the 
country. An experience of a hundred year" confirms 
the soundness of their judgment. More than seven
eighths of our manufacturing industries were founded 
on patent trusts. Almost every new industry that 
springs up in these days has a patent monopoly for 
its basis. Is it possible Judge Baker is correct when 
he denounces these trusts as dangerous to the peace 
and good order of society, illegal, and violative of 
sound public policy? 

That patent trusts are, for the short time they exist, 
destructive of the right of free competition in the mar
kets of the country, we unhesitatingly admit. Tbey 
were expressly intended to be destructive of competi
tion. In no other way could the inventor enjoy the 
exclusive right to make, use and sell his-invention. 

That the free and pure administration of justice was 
not only imperiled, but actually denied, in the patent 
trust case above cited, we are also compelled, with re
luctance, to admit. But we hope and believe no such 
miscarriage will take place in the higher court to 
which an appeal will doubtless be taken. 

.. .... 
THE HEAVENS IN APRIL, 

Venus is queen of the evening. In t.ho course of the 
winter we have seen the celestial primacy pass from 
Mars to Jupiter, and now Jupiter in tUl'lI yields place 
and Venus asserts her superiority over her great belted 
brother. Still, conspicuous and beautiful as she ap
pears, Venus is only at the beginning of her career as 
the evening star. During the coming month she will 
gaill nearly 17 per cent in brilliancy. In the telescope 
she presents the form of a gibbous moon. It is much 
to be regretted that so little attention is paid to the 
study of Venus in the great observatories of the world. 
It is true that the excessive brilliancy of the planet 
renders the detection of its surface markings difficult, 
yet that fact should not deter those who have instru
ments of great power at their command from doing the 
very best that can be done to discern the real features 
of a globe wbich, at regular periods, not only ap
proaches the earth nearer than any other planet ever 
does, but which, most of all, resembles our planet in 
magnitude and situation. All things considered, it 
seems to me that we should look to Venus rather than 
to Mars for an analogue of the earth. Venus gets 
almost twice as much light and heat from the sun as 
the earth receives. Mars gets less than half as much as 
the earth. Remembering the vivific power of the sun
beams, which way should we look for life? We do not 
go toward the frozen poles, but toward thp. glowing 
equator, when we seek the wonders of animate exist
ence. 

At the beginning of the month Venus is in Aries; at 
the end in Taurul'. 

Jupiter remains at the feet of the Twins, moving 
slowly eastward, and at the close of the month lie will 
be almost between the two third magnitude stars Mu 
and Eta Geminorulll. His cloud-enveloped globe st.iIl 
presents a magnificent appearance when viewed with a 
good telescope. 

Mars, stripped of his splendors, and hardly recog
nizable in his abasement as the brilliant red orb that 
commanded all eyes last autumn, is approaching the 
prince of the planets as if to pay him obeisance. On 
the 25th they will be in conjunction, Mars passing on 
the north ,side of Jupiter, at a distance of a little less 
than a degree and a half. After that date their po· 
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silions will be reversed, .Tupiter being to the west in- Association for the Advancement of Science, .. In the "1 find that the Germans are very good mechanics; 
stead of to the east of Mars as heretofore. Lehigh Valley, Pen nsylvania, a d istrict which took they are quick to appreciate the ad vantages of a n ew 

Saturn is advancing in the eastern heavens and can the lead in the iron district, there were not at that time system and to adopt it. The German tool makers 
be well seen after m idnight. It is now in  Virgo, a l ittle [1868] more than two or three persons capable of mak- have profited very largely by the introduction of 
more than ten degrees d irect,ly east of the first magni- ing an analysis. Now the num ber of persons who American tools. Only a very few such tools, as, for 
tnde star Spic::, and it is interesting to compare the would come under the same head. most of them actu- instance, milling machines, etc., are imitated in En g
ligh t of the planet with that of t h e  star. The former ally engaged in such work. is fifty. " Dr. Peter T. land, but the Germans' imitate every mortal thing of 
appears sligh tly larger than the latter, but it does not Austep, of the Brooklyn Polytechni c  Institute, finds any value made in the States, and their work is only  
sparkle as  Spica does, and it il:! not so w h ite. The won - places for al l  his graduates, and even in the same issue slightly inferior to that of  the Americans. I h ave 
derful rings of Saturn can be vie wed with a three inch of the SCIEXTIFIC AMERICAN as.T. G. L. 's communica- purchased and compared genuine American tools with 
telescope. I tion calls attention to .• an inven tion needed. " By German imitations, and have found that the castings 

Uranus remains near the fifth magitude star N u i n  the way, Dr. Austen, since his  return from Germany of the former are sounder and stronger, and that the 
Li bra, while Neptune is still between the golden horns in 1876, has never found th at his "training and school deviation from truth, though very small, in the Ger
of 'rau rus, a little above a line joining the fifth mag- ing" have made it necessary for him to regret his  man tools is three or four times as great as in well 
nitude stars z and Iota. choice of a profession. If.T. G. L. will dine with him, m ade American machines. The Germans excel in all 

Merc u ry is too near the sun in the morning sky to be as I have done, and h ear of t he opportunities that have sorts of cheap bronze articles, colored printing, etc. 
observed. come to h i m ,  he will wi�h he was that ki nd uf a chemist. While the Austrians are very backward in tool mak-

The month begins with th e moon near first quarter Perhaps J. G. L. m ay think that there is nothing in�, they excel in leather work. 
in Gemini.  The ph ase occurs on the  2d, at half past 4 practical in these hasti ly  written notes. There are "Thp Frenchmen are all-round good mechanics. P. M. The m oon full s  on the morning of the 9th, in some persons who cannot be led; they must be driven. The imitations of American tools made in France are 
Vi rgo, and reaches last quarter on the evening of the When I think of the good work that i s  being done by nearl y as accurate as the gennine articles themselves, 
Wth, in Capricorn us. NeW moon occurs on the  24th, at our chemists th rough the United States, I feel that while their instruments of precision are quite as accur
R:11  P. M. 'rhe moon will be in perigee h alf an hour there is no cause fur d espondency. Indeed the future ate as those made in the States, but they are not made 
before midnight on the 6th and in apogee at 7:44 P. M. is  brighter than ever before. I wish my many friends 

I 
in  quantities as is done there, and so the price of the 

on the 18th .  in t h e  chemical profession would testify i n  full t o  what French instruments is four o r  five times as great as the 
The moon's planetary conj unctions occur in the fol · I know only in part. If Dr. C. A. Doremus would tell American. The French are a nation of workers; they 

lowill� order: With .Tupiter on the 1st at 4 :10 P. M.; w h at he has done for the  improvement of glass, or Dr. seem to like it, and I believe, everything consid ered, 
with Saturn on the 10th at 2 :,12 P. M. ; with Uranus on G. W. Drummond would tell what he has accomplished the Frenchman is the best mechanic in Europe. 
the  11th at 1 :27 P. M. ; with Mprcury on the 23d at 11:48 in the manufacture of paints, or H. M. Murph y would "In regard to Spanish mechanics, the number of 
P. M.; with Ven us on the 27th at 5 P.  M. ; with Nep- tell what he has done for the varnish industry, or i f  manufactured articles which the Spaniard excels in  is  
tune on the 27th at 6:05 P.  M.; with Jupiter (second Dr. Waldron Shapleigh would tell what h e  has accom- exceedingly small. Steel work inlaid with gold and 
visit) on the 29th at 4 :27 A. M. ; with Mars on the 29th plished for the economic production of the rare·earths silver and Damascns steel are theIr specialties. Some 
at 6:56 A. M. for artificial illumination ,  ur if  E.  K. Mitting would tell  of this is very beautifully executed, and perhaps supe· 

Venus and Neptune wil l  be in conj unction at 6 P. M. what he has done for the soap industry, or if Dr. rior to anything else that is done in the world. 
on the 29th . The planets wiII be three degrees apal·t, Charles M. Shepard would 1'ell what he has done for " Forty years ago England was by far the greatest 
Vpnus being situated on the north. the development of a tea industry in the country, or, manufacturing nation in th e  world. In America. i f  

A few phenomena o f  .Tnpi ter's satelli tes i n  Eastern last o f  all. read what Prof. H. W. Wiley has done for any one wanted a good saw, a good plane, a reliable 
standard time follow : On Apri l 2, at 5 :27 P. M. , the the sorgh um and beet sugar industries. By talking file. or a chisel that could be depended upon, he in
shadow of satellite I V will pass upon the planet's disk, with these men and learning what they have done then sisted that it should be made in England ; not hing 
and w ill pass off at 7:51 P. 1\1. On April 4, at 9 :52 P. I perhaps J. G. L. will appreciate what it is to be a except of English make would  bring a fair price. At 
M., satellite I will pass upon the planet's d isk; its chemist. It is such men-and perhaps my ilIustra- the present moment th e Americans not only make their 
shadow will follow at 11 :07 P. M. , and will remain upon tions are not the best ones-who are making great O \'. n tools, but are exporting largel y to England . At 
the disk until after t h e  planet has set. Or. A pril 13, at strides in the advancement of our American industries, the time when it was necessary to pay forty per cent 
6:19 P. M. , satellite I wil l  enter upon the planet's disk; and the time is steadi ly  approaching when American duty on English steel to get it into the United States the 
its shad ow wi l l  follow at 7:31 P. M. , and will be half geni us will make these United States the "reatest in- Americans purchased it, paid the forty per cent d uty, 
way across at 8 :40 P. M. On the same evening. at 8 :27 d ustrial country of the world. manufactured it into twist drills and other small articles 
P. M. , satell ite II will be occulted by passing behind T h e  French government sen t to the World's Fair, paid about one and a h a1f t imes the daily wage de
th'l planet. On April 21, at 8 o'clock 59 min utes and h el d  in Ch icago d uring 1893, as its special representa- manded in England, and sold at a price considerably 
59 seconds, satellite I wiII reappear from eclipse i n  the tive, Prof. A. Haller, of the technical school in Nancy, below what the same work could be produced for in 
planet's shadow. 'Vatch for it on the eastern side of to study the advances made in ind ustrial chemistry as England a much better article than ever had been 
the planet at a distance of about hal f  th e diameter of shown by the exhibits there. His report, which has made in England. Take the Morse twist d rills, for in· 
the disk. GARRETT P. SERVISS. just been issued, and sent to me by h im, contains the stance. I have no doubt that these are largely manu-

e .' _ following paragraph concerning the States. He says: factured from English steel on which a duty has been 
THE CAREER OF A CHEMIST-A REJOINDER. ,. No nation in the world possesses such wonderful paid. Still, they are very largely sold in England to-

The pathetic lament of .T. G. L. , on page 130 of the natural resources and in no other country is it possible day. In fact, if anybody wants a reliable one, they al
SCI:ENTIFIC AMERICAN, who acknowlerlges his  career to produce under equal conditions of cheapnes�. And ways demand the American drill made by the Morse 
to have been a failure, has but little to do with the the time will  come when it will have men ed ucated to Twist Drill Company. 
sentiments expressed in the article, .. Or:: the Choice of appreciate this condition of affairs and who know the " A few years ago while in St. Petersburg I visited a 
a Career." that appeared some weeks previous. There state of European industries. Then the artificial con- large d ealer in hard ware. I asked him where his tools 
are men, yes, and worse, who h ave not succeeded in ditions that have existed for almost a half a century came from. He said : • Originall y  we got nearly 
the life work planned for them, not because they were will come to an end. " everything from England. At the present time the 
incompetent, but because they were lacking in that I com mend this article to.T. G. L. very cheap and poor tools are made in Russia, the com-
peculiar abil ity of persisting in spite of obstacles that _ '.' _ mon tools that we sell to everybody are made in 
is typieal of the best Americans. Grant had it and Ne", Englander!!! the Fine!!!t Mechanic!!! in the Germany; we get a few articles from France. From 
showed it when he wrote the fam ous sentence, .. I World. England we only buy a few Stubs' files, reamers, and 
propose to fight it out on this line if it takes all sum Hiram S. Maxim, the inventor of the Maxim gun, engraving tools, while our very high priced instruments 
Iller. " Goodyear had it when he persisted in his who has h ad a large experience d uring many years in of precision, such, for example, as micrometer calip
effol·ts to accomplish th e vulcanization of rubber, manufacturing in various countries, and who ranks ers, squarps, scales, rules, etc. , come from the United 
although he became an object of ridicule and was personally as a great mechanical expert. has the fol low- States. ' He told me that the sale of Euglish goods 
ealled an India rubcer maniac. Ericsson had it when ing to say, in a recent interview publi shed in the New had fallen off lately so much that he was only selling a 
he built the "cheese box on a raft " that saved the York Sun, touching the skill of the mechanics of dif- small fraction of what he originally sold. 
Union on March 9, 1862, by dri ving the Merrimac under ferent countries : H Some few years ago, if any one in Europe wanted a 
(�over. Castner had it, too, w h en the electrolytic pro- .. Regarding the comparative skill of'lllechanicians- drill press, a turning lathe, a planer, or shaping ma
cesses for the production of aluminum t hreatened the American. French, BrHish . Spanish , German-it would chine, he was sure to get it from England. When 
annihilation of his patellts. He did n ot say, "I am no be impossible for me to m ention one nation that excels the German government decided to make their r ifles 
bookkeeper," .. I can not accept a position .as a drug- in everything. Each nation has its own peculiarities on the American interchangeable plan th ey pur!'hased 
gist, " "I cannot enter a shoe store as a clerk, nor can I and its own specialties. So far as my experience goes, from Messrs. Pratt & Whitney, of Hartford, Conn .• 
work as stevedore." No. He did what Grant did the and I have h ad a great deal of it, I should say that the about $1,500,000 worth of American tools. These were 
close of the first day at Shiloh-namely, he gave orders New Englanders are the finest mechanics in the world. brought to Germany, and a very enterprising manu
for" an advance all along the lines the next morning. " I think any one who has investigated the subject will facturer in Berli n, seeing the great advantage of the 
Finding the benefits of the aluminum process taken have to admit th is. The tools which are designed and American style of tools over those of European make, 
from him,  he created the sodium illdustry. made in New England are incom parably ah ead of established a factory and commenced to build them on 

I wonder if .T. G. L. knows anything about the h is- those made in any other country. There is nothing in a very large scale. To-day this enterprising man ufac
tory of American chemistry. Prof. Chandler came Europe that can at all com pare, for instance, with the turer has not only practically driven the English tools 
to New York and acccepted his appointment at the tools made by Brown & Sh arpe, of Providence, R. I. , from the market on the Continent of Europe, but he is 
then newly organized School of Mi nes without salary, Pratt & Whitney, of Hartford, Conn., and the Ameri· also s ending tools to England and seIl ing them at 
because he  knew that h e  could make something ont of can Tool Company, of Boston. The Americans also prices considerably below those of English tools, and 
it. His gratuitous services to the Board of Health excel in the manufacture of revolvers and sRortin g moreover, as they are close copies of American de
in  thi s city resulted in the creation of the office of riiles, while for wood-working tools and mach inery s igns, they are found to be much handier aud better 
chemist in that department for him. The younger they are far ahead of all other nations. They are also adaptej to the.work than tools of Engl ish deHign."  
Silliman organized a school of chemistry in  the  base- ah ead in  automatic nachinery for working metals and e '., -
ment of one of th e buildings in Yale College, and th e also in boot and shoe machinery, etc. There are, per- Good Busine!!!s llIaxim". 

result is t h e  Sh effield Scientific School. He received haps, about as many great inventions made in the Carefu lly examine every detail of your busi ness. Be 
no salary at first. United States as in all the rest of the world.  The prompt in everything. Take time to consid pr and then 

Corning back to recent years, Remsen knew what he English may be considered the most skillful mannfac- decide positively. Dare to go forward. Bear trou
was about when he set Fahlberg- to work on those COUl- turers of h igh class woolen goods. They are quite bles patientl y. Be brave in the struggle of life. Main
pounds among which he di�covered saccharine. I am equal to any in the manufacture of velvets and plushes. tain your integrity as a sacred thing. N ever tell b usi
afraid there is no place for J. G. L. among- chemists, The hand-made douhle-barreled guns used for sport- ness lies. Make no useless acquaintances. Never ap
and th ere are man y who are I i!>:e him.  But, on t h e  ing purpo�es have reached a higher degree of excellen('e pear something more than you are. Pay your debts 
other hand,  Lafayette, among our colleges, advertises in England than in any other country. The Eng-lish promptlv. Shun strong liq uor. Em ploy your time 
for young men to study chemistry. Ed ward Hart, also have a leading position as builders of ships and well. Do not reckon upon chance. Be polite to ever'y
who fills  the chair of chemistry there, said in 1893, in marine eng-ines. Microscopic and photographic appa- body. Never be d iscouraged. Then work hard, and 
his address before the chemical section of the American ratus is also very well done in England. you will succeed. -Notes and Queries. 
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A COMPOUND OR DOUBLE HORSESHOE. 

The illustration represents a shoe of which one sec
tion forms a light racing shoe, to be permanently nail
ed on, while t h e  othel', llluch h eavier section, is re
cessed to fit over the racing shoe, and is temporarily 
nailed on over it, the shoe being thus used in i ts com
pound form when the h orse is in training. The im
provement has been patented by Mr. Erasmus Rich
ardson, of Esbon, Kan.  The outer shoe furnishes the 
weigh t desired for trai ning purposes, while the light 
inner section preserves its sharp edges for a good hold 
upon the ground, reducing the lia bility to slip, and 

RICHARDSON'S HORSESHOE. 

lightening the h orse's feet to enable him to do h i s  best 
work. The i nvention is also designed to ligh ten the 
expense of shoeing, lessening t h e  putting on and pull ·  
i n g  off of sh oes a n d  t h e  conseq uent additional mutila
tion of the hoof. 

A TWIN-JAW, AUTOMATIC CAR COUPLER. 

The engraving represents a coupling of the Janney 
type, the uncoupling of which may be effected from 
the side of the car, while the improvement afford s 
convenient means for making linked con nection with 
a disabled coupling or one of the ordinary link and ptn 
style. A patent has been granted for this  invention 
to Mr. Willia m Dun lap, of No. 1222 Sixth Street, San 
Diego, Cal. The pec uliarly formed knuck le piece has 
a tail piece which extend s  nearly at right angles from 
the latching head, and the ears on the drawhelJ.d and 
the knuckle pifce receive a pivot bolt with a collar 
which is countersunk, there being a locking toe in the 
head of the bolt. T h e  bolt is made in t wo portions, 
its main lower portion affording a swing joint for the 
knuckle head, and a strong spiral spring, h aving its 
upper terminal attached to the bolt head , is attach ed 
at its lower end to a collar on the upper part of the 
main lo wer portion of the bolt. A spline or feather 
key in the side of the pivot bolt interlocks with a 
groove in the knuckle piece, and w hen the parts are 
in place the torsional force of the spring is exerted to 
normally throw the free end of the tail piece for ward. 
as sh own in Fig. 1. In the rear of the drawhead is a 
latch bar, as shown in the sectional plan view, Fig. 2, 
a recess in the bar affording space for a guide rod sur
rounded by a spi ral sprin!!" one end of which abuts 
agai nst the front shoulder of the recess, while its other 
end abuts against a lug in the lower wall of the draw-

DUNLAP'S CAR COUPLING. 

head. The latch bar is withdrawn by a cam block on 
a sh aft, which extends to one side of the car, where it 
is provided with a crank, the free reciprocation of the 
latch bar being perluitted when the crank hangs pen
d ent, as shown in Fig. 1 .  On the meeting of t wo cars 
provided with this coupling, the knuckle heads pass 
each other and rock the tail pieces rearwardly, th e 
front ends of the latch bars then engaging the tail 
pieces at the same t i me that the knuckles become 
lockeri in coupled position, which is shown i n  Fig. 2, 
the uncoupling being effected by turning the crank 
handle to release the l atch bar, as i ndicated by the 
dotted lines. To couple with a car h avin g an ordi
nary link and pin coupling a vertical perforation is 
mad e centrally near the front of the drawhead pro-

J , ieutili, �tUtti,au. 
per, t o  receive a common coupling pin, the tail piece 
being also similarly perforated with the like object 

Asbestos A dapted to lUodern Wallts. 

The uses of asbestos are almost innumerable. Ground 
fine and combined with colors and oils by a secret pro
cess, it makes a beauti ful paint, which is said to go far 
toward fireproofin g  the surface to w h ich it  is applied. 
Various kinds of roofing are also made by treating 
strong canvas with a com bination of asbestos and felt 
and backin g  it with Manila paper. It is extensivel y 
used for roofs of factories, railroad shops, bridges, 
steamboat decks and other places where there is danger 
of fire. 

Nearly every one has seen the thick asbestos felt 
covering for steam pipes and furnaces. Asbestos 
cement is sometimes used for hot blast pipes and fire 
heated surfaccs. As a packing for locomotive pistons, 
valve stems and oil pumps it is almost indispensable. 
It is also made into ropes and millboards, which can 
be used almost everywhere. Asbestos cloth is being 
u sed more every y ear. Some States req u ire theaters 
to use an asbestos drop c urtain to protect the audience 
if t he scenery catches fire. Some very beautiful drop 
curtains have been made, and the ordinary spectator 
cannot distinguish them from real cloth. 
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AN IMPRO VED WAGON TONGUE SUPPORT. 

The device represented in the engraving may be 
q uickly and ea:;,ily applied to the wagon axle withont 
i n  any way weakening the latt,er. The improvement 
has been patented by Mr. John F. Dehm, of San 
Diego, C al. It consists of plates attached centrally to 
the front and rear sides of the axle b y  means of bolt�, 
elongated lugs on the outer face of the front plate 
being apertured to form sockets to receive spring-sup· 
porting arms. The latter are preferabl y  of stout wire 
and have a vertical section held in place in the socket 
by a set scre w, the vertical and horizontal sections of 

��.� 
DEHM'S WAGON TONGUE SUPPORT. 

The yarn is knit into m i ttens for workers in iron and 
glass, says the Chicago Record. Goldsmith s use a 
block of asbestos to solder upon. Combined with rub
ber - vulcanized - asbestos h as almost innumerable 
uses as an electrical ins ulator. I n  this form the sub- the arms being connected by a coil. It is not necessary 

to connect the spring arms to the tongue. stance resembles ebony, and is about as h ard. The 
cloth is also of the greatest importance for acid filters 
in all kinds of chemical processes, for the reason that 
no acid will eat it. 

Asbestos is found in a good many hun dreds of places 
in the world besides Italy and Canada, b ut the fibers 
are nearly all too splin tery and brittle. Rich deposits 
h ave recentl y been found in Wyoming, California and 
Mon tana, and the United States may soon come to 
the fron t as a producer of the substance. In 1893 Cali· 
fornia prod uced 50 tons of asbestos, valued at $2, 500, 
while Canada sent out 6, 473 t.ons, valued at $313, 806, 
A good mine of asbestos is more valuable than a gold 
mine, and as t h e  substanlle becomes better known and 
more used it will be still more precious. The time 
may not be far distant w hen firemen will be clothed in 
suits made from asbestos. 

• 1 . 1  • 
First Rcport of the COllllllis8i oil O il T uberculosi8 

In Cattle. 

The first annual report of the State Commission on 
Tuberculosis in Cattle lIas been presented recently to 
the State Legislature of New York. The investiga
tions have been carried out with great care and 
thoroughness and the report contains much valuable 
inform ation. It is not generally known that the sta
tistics show that tuberculosis causes one in ev ery 
eight deaths in this S tate. This fact, it will be seen, 
m akes the work of the commission of the utmost im
portance. 

The present commission was c on stit uted in May, 
1894, to make a special inspection of the prevalence, 
distribution, mode of inspection and general behavior 
of t uberculosis in cattle. The work which furnishes 

, the material for this report was confined to a given 
area which was considered comparatively free from in· 
fection. In thi.s district 947 animals were examined, 
and of t h is n umber 66 were cond emned and slaughtered . 
A large proportion of these animals were com mon 
stock, and all breeds of cattle seemed to be affected 
alike. Tuberculosis in cattle has been found w herever 
examinations have been made. It has been discovered 
that the general diffusion of tuberculosis is due to con
tagion. The disease has been found to spread with 
certainty when the animals are housed together. The 
affected animals often show no evidence of the disease 
by obj ective signs. Often the diseased animals gave 
plentiful supplies of milk. The commission th erefore 
urges that a scientific inspection be made regularly. 
It recommends that some central authori ty be estab
lished which will exercise a strict supervision. T h e  
commission h as conducted experi ments with the im
ported Koch tuberculin and with the tuberculin 
from the B ureau of Animal Industry at Washington, 
and has found them equally valuable. As far as 
possible, the object lessons given by the commission 
have reached all who might profit by them. Many 
dairy'men in consequence are now engaged in examin
ing their own cattlt'. The trouble and expense of dis
seminating this knowledge is certainly j usti fied by the 
importance of the work. 

• . e . •  
Desi g n  Patents. 

In the case of ' the Braddock Glass Com pany V. Mac
beth, for infringement of a design patent for a lamp 
chimney, the United States Circuit Court of Appeals, 
third circuit, u p held the well-kno wn rule of law i n  
such cases an d decided i n  favor o f  the plaintiff. The 
court said : " The novelty of a design is to be tested, 
not by investigation of the means employed for its 
creation, but by ocular comparison of the design itself 
with the prior designs in the art." 

. . . , .,  
. ExhlbItlon of Patents a n d  I nventio ns, N e w  

York City. 
The above exhibition at the Grand Central Palace, 

this· city, has at.tracted considerable attention d urin g  
the past fe w weeks a n d  is drawing to a close. A num· 
ber of ingenious inventions have been shown,  the ex
h i bition as a whole somewhat recalling the American 
Institute annual fairs. We cannot well undertake to 
particularize the things which were to be seen th ere. 
Edison's kinetoscope, Lennard's b u llet p roof coat. any 
n umber of car fenders, Mr. Webb's beautiful model of 
the New York Central locomotive, Empire State, 
and Leistner's building blocks being among those 
which first met the eye. The latter are a most i n
genious addition to the building resources of the 
child. Six different bars comprise a set, and of such 
bars a h u n dred or more are supplied in boxes. 

AN IMPROVED CAR COUPLING. 

The illustration represents a simpl e and inexpensive 
coupling, adapted for automatic coupling and con
veniently manipulated for u ncoupling from the 
side of the car. The improvement has been pat
ented by M r. Jasper A. Sissom, of Galena, Kansas. 
The drawheadl has t wo intersecting chambers of 
differing diameters, in which a pu sher rod is sup
ported to slide end wise, the rod h aving a head 
block at its front end and guide blocks at about its 
middle. while at its rear end is a tail block. A heavy 
coiled spring on the front end o f  the bar tends to hold 
the h ead block against the throat piece of the draw
head, th ere being also a re-enforcing spring at the rear 
of the tail block. The coupling link iR tlattenf'd at it.s 

SISSOM'S CAR COUPLING. 

ends, and is pl aced in position for coupling by being 
pushed against the hean block, compressing one of the 
springs and permitting the pin to drop by gravity, the 
sprin g th eu pushing the link against the pin and hold
ing the link in the position shown in the illustration . 
A yoke frame clamped upon the forward portion of 
the drawhead, and h aving a cross bar connecting its 
side members, affords a vertical guideway for the coup
ling pin, which is connected with the inner end of a 
lifting rod extending to one sid e of the car, the pin 
being raised to uncouple by successively resting the 
adjacent part of the rod on rack teeth on one of the 
side bars of the yoke frame. A car having only the 
ordinary link an d pin coupl ing may be readily conpled 
with one provided with this improvement. 
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'.I'he Holly Gravity Return System. I and water su pply complete. Roof is shingled, but I carriage there is susp'mded an electric motor that 

In a steam engine plant, this system is  designed to slate would be better at a slight additional cost. transmits motion to th e  hind wheels. A comm utator 
return the water of condensation and entrainment I Size, 48 by 67 over all, except steps. Height of first is placed . i n front. Beneath the driver's fout there is a 
without employing a pump or trap, by means of a ,  story, ten feet ; second story, ten feet ; cellar, seven pedal that controls a circuit breaker and the brake. 
simple open circuit, returning the water from below feet. The weight of the vehicle and tran smissions is  1. 078 
the boiler as if the boiler was below the surface. A .. , • I • pounds, and that of the accu m ulators 925, i nclusiv� of 
single system receives and delivers the conden sation ·JEANTAUD'S ELECTRIC CARRIAGE. 615 for the plates and 310 for the liq uid and the boxes. 
from all the separators, drips, cylinder j ackets, etc. , In the interesting competition of automobile car- The motor weighs 240 pounds. Admitt.ing an average 
effecting a saving of coal by returning the water to riages organized in the month of  July, 1894, by the weight of 330 pounds for two passengers, we reach a 
the boiler at very nearly boiler temperature. T h e  Petit Journal, e very one remarked w ith I'reat Eurprise total weight of 2, 573 pounds. 
system d oes not involve any m echanical m ovement and m uch regret the absence of electric carriages. The source of electric energy consists of a battery of 
and requires n o  attention after it is once put i n  op- Only one was entered, and t h at was held in the custom accumulators of the Fulmen type, o f  21 elements d i s
erat ion. It h as been placed in some of the best house by various formalities. W e  have already de- tri b uted through 7 boxes of 3 elements each. Each of 

Fig. l .-JEANTAUD'S ELECTRIC CARRIAGE. Fil!'. 2.-DETAILS OF THE MECHANISM. 

equi pped power stations in the country, and is now 1 scri bed some m odels of such carriages d evised by vari
being put in at the power station of t h e  Metropoli- I ous amateurs, but we m ust recognize the fact that up to 
tan Traction Company, of New York City. the present the electric carriage has left m uc h  to be 

... , • I .. desired in its operation and has not given very satis-

AN ATTRACTIVE HOUSE.* factory results. Must we blame t h e  source of electric 

The very attractive h ouse represented herewith 
in perspective i s  estimated to cost $5, 500. The cost 
of building m aterials and labor varies of course in 
different localities, but this is  the estimate stated i n  
American Homes. published at Knoxville, Tenn. , for 
that section of the country. 

The first story is of brick and the second story of 
sh ingles. Gables t imbered and plastered . The stair
case in the front hall i s  so arranged as t o  m ake th e 

hall a nice, comfortable sitting room. On the stair 
landing is  a han dsome art glass window, prod ucin g  a 
beautiful effect, both from i nside and outside. Four 
pairs of sliding doors throw all the main rooms and 
h all practically into one room. The second floor has 
four large cham bel'S, but the number may be increased 
by reducing their size. 

The i nterior is finished on first floor in h ard woods 
for main rooms, and whitewood stained or painted for 
second floor. Cellar under entire house. Pl u m bing 

* Engraving from American Homes, published at Knoxville, Tenn. 

energy and the complex transmissions from the motor 
to the wheels for this ? The blame might be equally 
ascribed to all these parts. 

Mr. Jeantaud, a carriage maker of Paris, has j u st 
made a long stride to ward the electric carriage. He 
has been studying this question, he tells us, for about 
fifteen years. He has had the wisdom to mature it 
without stopping at the results of an incomplete i n ven
tion, and to ever seek a really practical solution and 
one capable of industrial application . He has finally 
s ucceeded in con structi ng a carri age which, after a 
trial by M r. Michel Levy, engineer of mines, has been 
authorized to run freely around Paris. 

Fig. 1 gi ves a general view of the carriage, which 
is a four-wheeled phaeton with a seat for two and 
with accumulators. There is a box placed i n  the 
rear for th e reception of the latter. I n  front is the 
steering axle, which is the same as the one now em
ployed in all automobile carriages, which Mr. J ean
taud was the first to apply, and which is provided 
with a long rod within reach of the driver. Under the 

these accumulators contains 29 pounds of plates and is  

capable of furnishing, in normal operation, a capacity 
of 300 amperes-hour at a discharge of 30 amperes, of 
240 amperes-hour at 40 amperes, and of 210 amperes
hour at 70 amperes. It will be remarked that it is a 
question here of discharges reaching as high as 3 
amperes per pound of plates. In some particular cases, 
and certainly exaggerated ones, Mr. Jeantaud has 
been able to obtain discharges varying from 80 to 180 
amperes, but for an hour and a h alf only. The ca
pacity was 11 amperes-h our per pound of plate in the 
first case cited above and 7 '5 in th e last.. T h e  accumu
lators are mounted in tension, and keep this coupling 
constantly. From these figures, it may be remarked 
that the new accum ulators are distinguish ed by a 
great capacity and by the high d ischarge th at they 
are capable of furnishing, in resbting jarrings and 
sh ocks. These properties they o w e  to their very 
structure. The plates, which we h a ve been able to 

· examine at the works of the company, are formed of 
an in ternal mounting with h oneycombings th at are 
filled with active material, and the whole is inclosed 
bet ween t wo celluloid plates con taining apertures of 
small diam eter . Th ese celluloid coverings are in turn 
uni ted and cemented at th e top and bottom. A series 
of similar plates is grouped between them and mounted 

PERSPECTIVE VIEW OF AN ATTRACTIVE HOUSE. 
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as in ordinary accumulators. These elements can 

thus  be submitted to shock, jarring and variable dis
charges. The active material remains in the  recep
tacles, and the accumulator undergoes no deterioration. 
Th ese are observations that Mr. Jeantaud has been 
able to make with the accu mulators that he has em-
ployed in his carriage and that he has very often sub 
mitted to difficult experiments. 

T h e  IlIotor is a ser ies one constructed by the Com
pagnie de Fives·Lil le. It prod ucps 2 '6 horse power at 
an angular velocity of 1, 200 revolutions per minute, 

and an industrial rendering of 74 per cent, with the 
bobbins  of the inductors mounted in tension. Upon 
coupling these l atter in q uantity, the duty may reach 
4 '4 horse po wer at an angular velocity of 1, 800 re volu
tions per lllinute. The i ndustrial rendering is then 70 
per cent. The motor is suspended from the carriage 
box by flat springs, which deaden the shocks at the 
moment of stoppages. As we shall  see further along, 
arrangements have been made to allow the motor to 
foll o w  the inflexions of th e  carriage box without the 
tpeth of the transmission gearing ceasing to mesh 
norm ally. 

Fig. 2 (No. 1) gives an internal vie w  of the transmit
ting IlIechan ism, and the figures in the upper right hand 
corner represent the arrangements adopted for the dif
ferential system.  T h e  transmission of the motor is 
realized without chains and pertai ns to the Gaillardet 
model. It is effected through the intermedium of a 
shaft revolving i n  two pillow blocks  fixed to the axle 
and carrying at its two extremities two pinions with 
stra i ght toothi ng, I and H, engagi ng with two drums, 
J and K, toothed i nternally. These t wo drums are 
fixed to the h ubs of the wheels of the carriage. The 
shaft mentioned above carries a gearing, C, which is 
m ounted upon a Card an joint and is directly controlled 
by the pinion, B, of the motor, A. We cannot dwell 
too long' upon these internal arrangements, but the 
detai ls  of the various pieces, C D, of the Cardan joint, 
and of the [,ieces, E, F and G, of the differential system 
may be seen in Fig. 2. 

The maneu veri ng of the carriage is exceedingly sim
ple. The starting offers no difficulty, and the stop
page can be effected almost instantaneously t h rough a 
winding brake upon the hub of the wh eels. This brake 
controls wooden blocks t hat bear against the tire of 
tb e h i n d  wheels. The maneuvering of the brake is 
very easily done through a pressure upon a pedal. At 
the same instant a circui t  c utter placed upon the lat
ter interrupts all comm unication with the source of 
electric energy. The results obtain ed up to the present 
by Mr. Jeantaud are as follows : The carriage, of a 
total weight of 2, 573 pounds, and with a complete 
ch arge of accumulators, is capable of making a trip of 
18 m iles at a maximum speed of 12 miles an h our u pon 
a good level road. Such speed may be red uced at will. 
These results h ave been obtained in one hour and a 
h al f  upon a dry macadamized road presenting gradi
ents of 1 '25 to 1 '5 inch to th e vard each for a leno'th of 
800 yards. l\fr. Jeantaud is' at present constr�cting 
another carriage capable of making a trip of 36 miles. 

Upon the whole, the new electric carriage does not, 
as yet, permit of undertakin g  long trips, but  it is dis · 
tinguished by good construction, by great strepgth, 
and by very sim ple and really practical arrangements 
that permit of opposing it  without fear to the petro
leum carriages that have been so much talked about 
in recent times. -"'Ve can, therefore, now assert that we 
are n ot far from final ly knowing the electric coach 
that Mr. Hospitalier has so often called for so ardently. 
-La Nature. 

J c itut if ic �uttricau. 
be a circular white object t h e  size o f  a threepenny 
piece, or it may, perh aps with greater advantage, be a 
sharpl y cut white cross, or both,  mounted upon a b lack 
ground for facilitation of clear observation, or a black 
cross drawn upon a white card, the limbs of the cross 
being placed verticall y and horizontally. The lens i n  
the call1 era should be u sed without a stop, for the 
larger the aperture, the more apparent will be the 
phenomenon. Let the camera be placed so that the 
i mage of the foregoing objects shall be sharpl y 
focused on the center of the ground glass screen, and i t  
will be found that t h e  c ircular o n e  will be quite round 
and distinct, while both the vertical and horizontal 
l imbs of th e cross will be equall y  distinct, while, i f  the 
lens be racked in or out of focus. both will preserve 
their shapes, notwithstanding th e indist inctness of out

line necessari ly caused by this treatment. The camera 
is lIext rotated unt i l  the o bjects are brought to the ex
trem e side of the focusing screen, and the racking in 
and out proceeded with as before. Neith er the disk nor 
the cross will be found to be sharp any where, but it 
will be noted that, at one position,  the d isk will be 
elongated vertically, being oval in shape, while, on 
racking the l ens a little the other way, the elongation 
will now be horizontally, but the mean of th e two dis
tances will not show it to be of circular form. With the 
cross, at one distance the horizontal bar will disa ppear 
almost, if not altogeth er, leaving th e  vertieal one only 
sharp and distinct, to disappear in its turn when, by 
an opposite turn of t h e  rack, the horizontal one is 
brought into visibility. The distance through which 
the lens has to be IlIoved to produce th ese phenom
ena shows the am ount of  astigmatism possessed by 
that individual lens at that degree of distant�e from the 
centpr of the ground glass, for a t  the center, a�  we h ave 
shown, sharpnpss and correctness of form prevail, the 
amount of a�tigmatism u sually increasing as the cen
ter is departed from. We say usually, but this is not 
invariably the case, for in making ch arts of t h e  amount 
of astigmatism given right across the whole field by 
lenses in our own po�session, we find that ovpr a con
siderable portion of the surface adjoining the center 
there is  no appreciable astigmatism to be fou nd until 
we approach much nearer to the m argin . Noting that 
there are two foci to every point proj ected upon the  
focusing screen, and t h at one give� the im age as  a vt'r
tical line and the other as a horizontal line, it is a com
paratively easy matter to construct a d iagram or chart 
for every lens that passes throu!!h one's hands  which 
will show not only its curvature of field , but the 
amount of astigmatism, from perfection or freedom 
from this evil at the center to the full development of 
the un wished -for propensity at thp margin, represent
ed by two lines run ning alongw i e each other, and 
us ually d rifting apart as they approach the sides of 
the plate. 

It would occupy too 111 uch space to give in this article 
an account of the astigmatometer we d evised and con
structed for the purpose i m pl ied;  suffice it to say in the 
meantime, and pend i n g'  its p U blieation o n  some fut u re 
occasion, the whole capabilities, the failings and, in 
short, the character in this  respect of a len s may be 
delineated with accuracy on a sheet of paper the di
mensions of the ground glass, and this in about ten 
minutes after erecting the camera. 

Having said so much about the nature of astigmat
ism, we sh all dismiss its cause in a rather summ ary 

man n er, contenting ourselves by a repetItion of the ex
planation we once gave when bringing the subject be
fore the now defunct Ph otographic Society of Scot
land, Astigmatism, we said , arose from the obl iq uity 

• ' . .  • of th e cy l indrical penci l of rays causi ng the aperture 
A stigmatism- W h a t  it Is a n d  'Vhat it Does. of the lens to cut it  in an elliptical form, As the re -

Since by recent di�coveries i n  the glassmaker's art, fractive power of the margin  of the lens is equal all 
and in n e w  properties in certain of his productions, the round, it follows that the refractions at the horizontal 
tprms , . astigmat ism " and " astigmatic " or " non-as- margins of this ell i pse are as great as at the vertical 
tigmatic " are becom ing more common than they were margi ns; consequently the inclination of th ese rays 
onl y  a fe w years since, we find them occasionally glibly toward one another is as great in one case as in the 
made use of by some who have no idea of what is meant other; or, to  put it another way, the angle at the focus, 
by such terlll s. Questions are sometimes asked about formed by the extreme rays of the pencil , is the same 
astigm atis lll of about as intel l igent a natu re as was put hori zontall y as perpendicularly ;  but, as the base line 
by a purch aser of a lens who stipulated t h at the one to vertically  is longer than the h o rizontal one, it follows 
be Huppl ied m ust have an optical center, and t h8.t, if that the focus of the vertical rays is furth er from the 
this wore out by fair usage, another optical center lens than the horizontal ones, so that for oblique rays 
must be refitted to it  ! there are two pseudo foci. N ow, at the short focus, a 

It is only since the advent 'of photography that astig- point will  be reprpsented by a vertiral lille; at the long 
matism could possibly h ave applied to any optical in- focus, by a horizontal l ine;  and intermediately, by a 
strument, for in no oth er than a photographic lens is combination of both. This accounts for the impossi
there any recognition of the transm ission of a ray bil ity of getting anything Rharp at the margins when 
obliq uply through it. and obliquity of transmission is some lenses are bein g em ploypd , It is po�sible to 
a condition inseparable from the production of astig- i arrange the curves of  the lens so that e ven with full 
matis

.
m , or astigm at ion,  as it formerly was, and still is : aperture there shall be what photograph prs term great 

occaslOnal l y, called. There is no astigmatism in a tele- " depth of focus," the mpaning of w h ich is, that no 
scope object glass when employed as such , because the part will be in sh arp exact focus, but that objects s itu
rays pass through it axially and not obliq uely ; b ut, if ated at v arying planes shall  be all  pretty near it.  A moun ted as a photographic lens, it speedily shows that lens of this  ch aracter is unsatisfactory, and is to be 
i t ,  too, obeys the law wh ich all achromatic lenses have avoided. 
hitherto recognized as rpgards astigrnatism- A small aperture to a len s improves the marginal 

'Vh at, then, is the nature of astigmatism, and by definition, the reason of this being that, as each point 
what means is it to be discovered ? Let us take any of the subject is represented by an i rregular dot, the 
ordinary achromatic objective and subject it to critical smaller the dots thp less dops their irregularity interfere 
examination by means of the ground glass focusing with one another. The marginal smudginess which 
screen of the camera, The object to be focused may thus results from astigmatism is, as we have hinted, 
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greatly m inimized, and in some cases practically ex
tinguished, by a small stop, 

But lenses, formed of special glass, have of late been 
p laced upon the market with a claim of their being free 
from astigmatism , even when used with a large aper
ture. This we rejoice at, not merely as an optical feat 
once thought impossible of accomplishmpnt, but on 
account of the additional po wer thus placed in the  
h ands of photographers, who like good dpfinition all 
over the plate, but who may not desire it at the ex
pense of having to secure it by the use of a small dia
phragm. It is a pity that objectives of this nature, 
from the complexity of their construction-some hav
ing as many as eight indi vid ual lenses-and from 
patent restrictions, are not l ikely to be supplied at 
w h at have been desigmtted " popular prices. " The i n
fluence of ti me may, howpver, aid in th e  amelioration 
of this draw back. -British Journal of Photography. 

• • • • • 
A tmosph eric J<:It>ctrit>ity. 

ProfesROr A .  Schuster lectured recently at the Royal 
Institution of Great Britain upon " Atmospheric Elec
tricity." When this science was but i ll its infancy, it 
was noticed h o w  th e spark of a battpry resembled 
thunder and lightning, and the idea soon became gen
eral ly , alth ough somewhat vaguely, accepted th at a 

flash of light ning was only a form of electrical spark, 
w hile it was left for Franklin, who had long suspected 
that a th under cloud was charged with electricity, to 
establish by experim pnt a complete paralleliblIl between 
lightning and electricity. 'fhis  he successfully accom

plished in th e year 1752, and on his  researches are 
basel1 the complete understanding we now have as t o  
t h e  vari ous phenomena o f  atmosph eric electricity. 
A fter briefly allu ding to Franklin' s and Faraday's work 
in con nection with the subject, the q uestion of the ori
gin of the ., l ines of force " was d iscussed . and Professor 
Sch u�ter passed on to consider the various causes of 
de-electrific ation whieh are constantly going on. Im
pOl'tant factors are fires ; th ese d ischarge electricity 
constantly, and it was pointed out incidental l y  that 
factory chimneys themselves act as good conductors of 
electrici ty, better even than the  lightning rod which is 
fixed to the summit. Having poi n ted out that the 
th eory ROmetimes put forward as to the disappearance 
of the " lines of force " by passing away from the air 
into space was untenable, the  professor showed that 
on rising in the air th e " lines of force " at first incrpase, 
but at altitudes of 15, 000 to 20, 000 feet they end. 'l'heir 
disappearancp, h owevpr, depends upon the  condition 
of th e atrr.osphpre, as in very fine weather th ey end 8.t 
12, 000 feet. The fact that electrical effect in the atmo
sphere is dependent upon the moisture present is well 
establ ished , but some observers h ave had an idea that it 

is infl uenced by solar radiation inBtead. and an instance 
was cited which shllwed that electrical effect in Ger
man y was d irectly conneetpd with a d ust storm which 
occurred in Alexand ria, the electrification not being 
shown before the storm. 

In d iscussing the effect of l igh tning upon trees, sta
tistics sh owed that forty-eight  oak trees are struck to 
one beech tree, the ratio being dependent upon the 
amount of oily m atter contained. Some curious effects 
of lightning h aving been described, a series of photo
graphs  were shown illustrative of various types of 
flashes, and after briefly al luding to silen t  discharges, 
the professor described the phenomenon known as St. 
Elmo's fire. This  name is deri ved from St. Erasmus, 
who was the patron saint of the Italian sailors. Its 
peculiarity is that it appears as either positive or nega
tive, one condition being as probable as th e other. The 
phenomenon is simpl y one of induction. The various 
hypoth eses which have been ad vanced to a ccount for 
atmosph eric electricity were briefly noted. Their name 
seems to be legion, as they number since 1 753 more than 
a score" wh i l e the year 1884 alonp produced five new 
theories I Of th is  Tl um \wr t h e  rotation of t h e  earth, 
direct radiation, heat, an d evaporation may be men
tioned, and an instance was gi ven where, from per
sonal observation, electrical effect was shown to be due 
to the actual formation of cloud. Speaking of the 
aurora borealis, it was mentioned that it seems to be 
con nected with cirrus clouds at low altitudes, and 
that the many spots in the sun havp been sometimes 
attributed to the existence of many auroras. The lec
t ure was profusel y illustra ted by experiments, all of 
which passed off without a h itch. 

• • • • • 
Exposition i n  Mexico .  

A great Intern ational Exposition of  Ind ustries and 
Fine !Arts, authorized by the Federal government of 
Mexico, by concession dated Jan uary !l, 18!l5, will be 
inaugurated in the city of Mexico on the 2d of April, 
18!l6, and will remain open for a period of at least 
six months. This will be Mexi co's first expo�ition. 

It i s  to include all kinds of ind ustrial , scientific, 
commercial, and artistic prod uctions, and to embrace, 
in fact, the whole range of human a<>tivity. 

The Expo�ition groun ds are situated at the foot of 
the castle of C hepultepec, on the grand avenue De la 
Reforma, within ten minutes' ride from the center of 
the city of Mexico, and comprise an area of about 
600 acres. 
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THE AMSTUTZ ELECTRO-ARTOGRAPH. the film, the free end of the lever, C, is made to con- fender can be added, if desirable, but as a general thing 

The advent of each year is made attractive by the tact with the ends of one or more of the tappets, these fenders have many elements of undesirabi l ity. 
development of some new and useful invention for the permitting more or less of a current to pass through They obstruct the street more or less. T h ey add to the 
use of h u manity, or, possi bly, by the improvement of the resistance, and exerting thereby more or less of a driver's cares and demand spec i al attention, instead of 
what was supposed to be an alread y perfected idea. down ward pull on the end of the lever, J. relieving him of strain and worry. They act after the 
That im provem ents i n  the general use of the electrical We have shown but foul' of these tappets for sim- event instead of before it and instead of preventi ng it. 
current would continue was naturall y to be expected, plicity, b ut it wil l  readil y be seen that the greater the Cable or electric street cars often make locomotive 
considering the greater knowledge of its laws each n umber, the more delicate will the variations be of the speed. They are permitted and adopted because t h ey 
year brings to t h e  engineer who makes a study of this pull on the core of the solenoid. The num ber is not can give the pu blic s uch speed. If they did n ot, it 
marvelous agency. limited, but Mr. Amstutz finds n ot more than ten a s  would be better to go back to horses. But on a loco . 

W hen the telephone was introduced to the attention being all that would be req uired, whi le  for the bold moti ve the cowcatcher doe8 not replace the air brake. 
of the world, and the human voice was made audi ble  work required for newspaper printing, a much less The main, vital , essen tial thi ng ft, ·r1 rry with all fast
miles away, and also when the phonograph , with its number would be better. runnil'l$ cars is to give the d " i vers s wift, direct, easy 
capabilities of storing up the human voice, was made Supposing now that a relief plate or film has been control of the speed of t he ir  vehicles . and th i s  is to be 
public, there were dreamy visions of other combina- fastened upon the transmi tting cylinder, A, and a done only with brakes that act instant aneousl y. If 
tions of natural forces by wh ich even sight might be smooth film of gelatine or wax upon the recei ving there is to be any legislation,  let it  be of a kind lookin g 
obtained of distant �cenes through inanimate wire. cylinder, M, and both are revolved at the same speed. to the adoption of good brakes. A car w i th its run-

lt  may be claimed, now, that though we do not see On e revolution would cause the V tool, L, to cut a n ing gear aU housed around wi th  a l ight valence dose 
an object miles d istant thro ugh the wire, yet this same line around the film, irregular in  its depths and widths, to th e  ground and furnished with an efficient brake 
inan imate wire and el ectrical current wi l l  soon serve caused by the varying pull on the lever's end by the can maintaiu high speed and will take no l ife that is 
Ul', au tomatically, as both artist and engraver, trans- core of the solenoid. A picture is not made, however, not sacrificed to i t. Accidents there wil l  al ways ue so 
m itting and engraving at the same time a copy of a by one l ine, but one line is, however, an element of a long as humanity is weak, careless and erri n g ; but 
photograph mi les a way from the original. whole picture, so, as the cylin der revolves, t hp, tracer cars equi pped as we suggest will be j uggernauts on ly 

Mr. N. S. A mstutz, a well known mechanical and and the V tool are moved along by the screw sh own in to willful suicides. -Electrip,al Engineer. 
electrical engineer of Cle v.eland , Ohio, has brought out Figs. 1 and 2, and, spirally, another line is prod uced • I .  I • 
of the elements an in ven tion by w h i ch this is accom · by th e  side of the first one, with varying depths and A n Unj ust Pa t e n t  S t a t u t e .  

pli shed. As wil l  be seen b y  t he worki ngs described , it  widths of cut, Fig. 6, correspondi ng to the neighbor · S uch i s  the designation to statute 4, 887 of the patent 
migh t  appropriately be termed a m arriage of the pho- ing waves of surface on the film. The l ines are thus laws given by Dr. Elihu Thom son in a recent article in 
nograph and 'telephone, as the features of these t wo continued over the film from end to end, and when the Electrical World. He says : 
inventions are all i ed i n  this, called by Mr. Amstutz, the film on the cylinder is electrotyped it is ready to " While the decision of the Supreme Court makes it 
electro-artograph .  The object of the invention is to be printed from. plain that the  wording of the law in rdation to the  
transmit copies of ph otograph s to any distance, and The two machines which we show i n  Figs. 1 and 2 l imitat ion of Uni ted States patents by foreign patents 
reproduce the same at the other end of the wire, in h a v e  t h e  same general characteristics : A m ounting is to be taken instead of what would s e e m  to illP to 
line en gravin g. read y for press printing. . frame, a traveling, tracer and graver carriage, guided h ave been the evident intent of the original en act-

The undulatory or wave current is  used. as in the by t h e  round bar at the back and moved forward over ment. I wish to point out some o f  the inj ust ices under 
telephone, whi le th e reproduc t.ion is made upon a th e  cylinder by the scre w in front of the guiding bar, which the A merican inventor has suffered from O d s  
synchronously revolving, waxed cylinder, a s  in the a rotating cylinder corresponding t o  the cy linders, A law, a s  it h a s  been and i s  n o w  i nterpreted , in eompari
phonograph. There is req uired for this end both It and M, suitable gearing at the ends for revol ving the son with i n ventors and workers abroad. 
transmit ting and receiving instrument, views of each cylinder and screw, the necessary adj usting screws " An American i n ventor maldng application for a 
of which are shown in our ill ustrat ions, from sketches and n uts and It sy;nc h roniz ing device for governi ng the patent has been and will  sti l l  remain under the disad
made from the instruments in use by Mr. A mstutz. speed of each cyli nder. vantage of being req u i red to perfect his United States 

The principle by whieh this work is accomplished is With the perfect ion of detail , which is now the work patent before applying for patents abroad, and in ordEr  
q uite si m ple, a nd will rpadily be  und erAtood by ref- of  Mr. Amst utz, the class of engraving done b y  th is  to secure valid patents abroad he m ust refrain from 
erence to the d iagrams sho wn. Fig. 3 rE presenting the met.hod will be of the  highest order of art-line en- pUblication of any ne w m atter w h ich he may h ave dis
transmitter and Fig. 4 the receiver. graving. The work it accomplishes is not confined in covered until such foreign patents have been obtained, 

An ordinary photographic negative is made of the its scope to gelatine, b ut designs may be ch ased and as the mere pUblication null ifies the right to take a 
subject to be transmitted ; an exposure is made under en graved also upon the metals, as gold and silver ware. patent in most important foreign countries. But it is 
this negative of It film of gelatine, sensitized with Neither is it necessarily a long distance or line opera- practically i m possible, ai'\ i s  well known, under our sys
bichromate of potash, an d by wh ich the effect i"i pro- tor, for the machines may be placed side by side and tem of patent examination .. , to con trol th e t i m e  of 
du ced of rendering i nsoluble in water the parts ex- local work can be accomplished. issuance of  a patent ill the U n ited Sta tes, and i f  the 
posed to the light passing through the thin portions of We h ave selected two exam ples of the work d one by applieation sh ould become im'olved in an interference , 
the negative, while those portions protected from the these mach inps in their p" e!'en t form, which w i l l  con- which  is more than apt to oc('ur with inventions of 
action of the ligh t can be dissolved a way ; the capa- vey to the i ntelligoot cri tic a faint idea of the a rtistic any considerable importance, the  issuance of a patent 
bi l ities of dhsolving away varyi ng with the intensity capabil it.ies it can be made to display when its fut ure may be tied up for an indefinite period of years. D ur·  

of shade or l ight u pon the negative. After diswlving perfection of detail is accomplished. Botb the portrait ing this  period there is every prospect of th e same s u  b·  
away the soluble portions from the film there wi l l  re - of  the inventor and the view of t h e  b o y  and dog were ject matter being worked u pon abroad , or the matter 
main the same pict ure as appeared on the negative, pngraved upon these machines in the pri vate laboratory becom ing pub l ish ed. especially if the invention under
but it wil l  be enti rely in relie f. We show a section of of Mr. Amstutz, the ti m e  required in engraving the goes development in the United States. The in vpntor. 
such a film, exaggerated , in Fig. 5, in which the varia- latter being but th ree minutes. therefore. if he desires foreign patent protection, m u st 
t ion s upon th e surface represent the varying effects of It i s  not difficu-lt to believe that in  the future events take h is foreign patents and stand the short<ming of 
the light and shade of th e picture. wh ich may take place in London or Paris m ay be sent the term of the United States patent ; or, if the  in t er-

This film is now attached to the  surface of the cylin- from photos taken in Europe, and the reprod uction of ference proceedi llgs or other delays last d u rin g the l ife 
der, A, Fig. 3, and caused to revolve ; a tracer or point, the same. i n  an artistic picture, appear in the n ext of the shortest foreign patent, he receives a patent 
B, adj ustabl y connected to a lever, C, rests u pon the morning's New York or C hicago papers ; and this with- which has already expired. when it issues, a " stil l  born" 
film, and as the film revol ves, rises and falls with the out disturbing the existing conditions of telegraphic patent, so to speak . 
undulating surface of the film and com municating an communication further than supplying the two offices .. Again,  in  the race between t wo int.erfering inven· 
up and down movement of the end of the lever, C, in each with machines for transmitting and recei ving. tions, the weaker party , find i n g  that h e  will probab ly 
a m ultiplied degree. A n u mber of tappets or le vers, Mr. Amstutz has had practical experience with and lose th e in terferenee in th e  U nited States, may easi ly 
F, are centrall y  fulcrumed at D and arranged so that is  familiar with the general requirements for i l lustra- transfer his scene of activity to foreign couutries, while 
one  end presses upward on th e  lo wer end of terminals, tive work, and i s  conversant with the limitations of art the stronger party, feeling t h at he does not wish to 
E ;  the opposite ends of the tappets varying in dis- work as used in book and newspaper printing. In ruin his U nited States interest, at the Fame time re
tance from a h orizontal l ine over the end of the lever, conseq uence, he has been better enabled to cope with frain s  from patenting abroad. In this case the party 
C, as shown. \V hen the lever, C,  i s  at its lowest point,  all  th e difficulties and overcome them in these ma- who is likely to come out ah ead here d oes come ont at 
as influe!Jced by a depression in the gelatine film,  all chines. I mprovements, h owever, are now in progre�s, the last without any foreign patent!', while the  other 
the tappets press u p  against the terminals : with a principally to give greater exped ition, and to render party to the interference may com e out with several 
further revolution of the cylinder, A, and an elevation either continuous or alternating currents applicable- valid foreign patents, but no U n i teu States patent. 
in the fi l lll forp,ing the le ver, C, up ward , all of the tap- the same principle, however, being the foundation. " Now, I do not think it req uires any argument to 
pets' contact with the termi nals, except one, is broken. We are under obligations to Mr. Amstutz for the op· show that the evident intention of the  United States 
The height of the hill and depth of valley of the film's portunity to present t hese, the first sketches eyer made law when it  was first passed was not to bring about 
surfa:le llleausuring the number of tappets in cont-act from these machines : and courteously permitting us t h is state of th ings, and so han d i cap the h onest Arneri
with the terminals. to lay all this interesting' snbj ect, in a complete form. can inven tor. Nor is this all .  The position of t h e  for-

One termi nal of a battery, N, is grounded and the before our readers. Mr. Am st utz has signified his  eign i nventor under the  Uni ted States law has heen 
other is  con nected to the fulcrum , D, ()f the tappers, willingness to answer such corres pondents 3S may, that he could make his appl i cations in foreign coun-
F, and the cn rrent passes through the tappets, F, briefly, desire further information . tries whenever he felt l ike doing so and receive h i s  
termi nals, E ,  and resistance , H. t o  t h e  main line wire, _ I .  . patents, and, after an indefinite peri od thereafter, h e  

a n d  thence on to the d i stant solen oid, I ,  a t  the re- 'rite F e n d e l' C raze. was at liberty to apply for a Uni ted States patent and 

ceiving end, and to t h e  ground. When a l l  of the The mayors and inhabitants of some of onr cit ies obtain a patent only l im ited by the shortest terll1 for
tappets touch the term inals, all the  resi stances are in are going daft about fenders for street cars. It is  in eign paten t. Prior pUbl i cat ion h ere w o u l d  not affect 
parallel and the total re�istance is l east and the cur·  a way a repetition of the early craze for guard wires. his rights. Prior pU b l icati on does affect the U n ited 
rent greatest : and vice versa, resistance greatest and In some places fenders h ave been made cOlllPulsory, States invpn tor's rights abroad. Dops not this amount 
current lea�t as the number of tappet!'" contact are in oth ers they soon wil l  be. Now we have nothing to to a discrimi nation against the U n i ted States i n ventor? 

broken . B y  this arrangement of the resistances, say agains t the pro position that a fender may save l ife And would it not really tend, were th ere not oth�r fav
there are hills and valleys i n  the current correspond- and l imb. Probabl y the best fel1derR now on the I orable influences, to discourage i n vention h pre ? 

i u g  to those on the film's surface. T his variable cur- market mav be u seful once in a while. But  we know " Th e  United States is entitled to take i ts proper 
rent, circulating around the  solenoid ,  I, produces a t hat some ;f the fenders are dangerous delusions and 1 pl ace, not on l y  in the actual work aeco m pl ished , but 

varying pull on th e core attached to the end of the that it is a better principle to avoid knocking a foot I in  the literature which naturally accom panies the 
lever, J. This lever i s  fulcrumed at K. A d iamond passenger down than to chance picking him up alive work and wi tho u t sn�h a restrai n t  as now exists. T h e  

or V sh aped cutter, L ,  is  attached to  the lever, b e - but  in a more or less bruised and mutilated condi tion. I qupstion arises. H o w  long i s  the Uni ted States worker 
neath which is a plain gelatine or wax film attached Several cases have been recorded of late i n  wh ich I to  be so h an d icapped . or prrlC t i cal l y  put under a ban .  
t o  the cylinder, 1Vl people struck by fenders have not only been inj ured by i l l-considerf'd laws ? T h is is a q uestion w h ich I 

With this arrangement in mind, it will read ily be but killed. have often asked myself, and the an swer to whicb ,  I 
seen that with one revolution of the cyli nder, A, as To us it seems to be altogeth er the better way to have no doubt, h as been sought by many who have ex· 
t he tracer follows the elevations and depressions upon give the cars improved braking facilities. Then the perienced the same hardshi ps. " 
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AN OHIO NATURAL GAS WELL. 

Our engraving sho ws the tUbing of an Ohio gas well 
as it appears when j ust completed. The particular 
well from wh ich our sketch was made is located in th e 
back yard of a lot on Market Street, iu the city of 
Tiffin, Oh io, The well was sunk by Mr. Joh n Cox, 
76 Mill Street, Tiffin, Ohio, and we are indebted to him 
for the following particulars : The well is 1, 480 feet 
deep, and the gas pressure 400 pounds to the square 
inch. Through the top layer of earth an 8 inch 
wrought iron pipe is carried down and bedded a few 
feet in the first rock formation, which 
is lime rock. Boring is contin ued 
th rough this formation with a 6 inch 
hole an d is also piped or cased with 
a 5% inch wrought iron pipe down to 
and through the next formation, 
which is Niagara shale, to t h e  
C linton rock. T h i s  large piping, or 
casing, is for the p urpose of keeping 
Ollt w ater from the future gas stratum. 
The boring is now contin ued through 
the Clinton, H udson Ri ver shale, Utica 
black �hale, to the Trenton. The gas 
strataum is  found near the upper crust 
of the Trenton, and is a stratum of 
porous rock, si milar i n  struct ure to a 
sponge. If the boring is contin ued 
into some of t hese strata, a stratum of 
oil-bearin g sponge is found under
neath, and a further boring is very 
likely to strike a salt water vein . 'I'he 
oil stratum is n ot universal, the salt 
water almost invariable. 

The strata of gas-yielding material 
run in a n ortheast and southwest d i
rection, in vein s of varying w idth , 
with intervening spaces of only solid 
rock, in which is no gas. These veins 
run from a few i nches to 15 or 20 feet 
in width. 

We read that " wells are shot. " '1'he 
borin g may go close to a stratum and 
show a slight indication of gas, by 
percolation into th e well. Knowing 

by the indications that the stratum i s  
n ear, they lower tin cans o r  pails, with 
bails attached, b y  detachably hooked 
ropeI', filled with nitrogl ycerine, one 
can on top of anoth er, u nt il they have 
about 50 to 75 quarts of n itroglycerine 
d own. O n  the top of the last can low
ered is placed an explodi n g  cap, and 
an iron " go · devi l, "  or piece of iron 
about 2 feet long, with slight fins on 
the sides, is then dropped in. The fall 
of 1, 450 feet, the average depth of the 
wells here, explodes the glycerine, 
shatters the intervening rock, into the 
gas stra,tum. The first rush of gas is 
terrific in volume and noise. This soon 
subsides to a pressure that adm its of 
lo wering a 2 i n ch wrought tube to th e 
bottom of th e wel l ,  but this tube is in
terrupted in its contin uity, at a point 
varying but about 50 feet from the 
bottom, by a sl i p  joint and a rubber 
packing, 1 8  inches long, confined be
t ween two collars, one all the npper 
and the other on the lower sections of 
pipe. Gas can escape past the pack
ing as well as through the pipe itself, 
until a down ward pressure on the pipe 
at the surface, compresses the rubber 
and closes the hole at that poin t .  The 
necessary compression is obtained by 
t wo side rods (sho w n  in our engraving) 
attaeh ed to " dead men," or two l ogs, 
about 18 i nches diameteJ:, 10 to 12 feet 
long, an d buried about 6 or 8 feet d eep, 
one on each side of the well, and 
through which the rods pass, havi n g  
a head, of course, on t h e  lower s i d e  of 
the rods. T h e  flow of gas is then un
der control by the globe valves, as 
shown , and from which the gas is con
veyed by the usual pipes. 

• • •  
Photographiug Soap Bubbles. 

Lord Rayleigh , in delivering his sec
ond lecture at the Royal Institution, 
on March 9, gave an explanation 
of some of the methods he had recourse to when en
deavoring to become acquainted with what, on acconnt 
of rapidi ty of motion, would otherwise elude observa
tion. The most obvious method of observing what 
was going on when changes w ere very rapid was, he 
said, t o  get an instantaneous picture. For this pur
pose the degree of " instantaneity " h ad to be varied 

considerably. By means of the magnesiu m  flash, pro
duced b y  blowing powder of magnesium into a flame, 
a brilliant light of great photographic q ualities was 
generated. Although it occupied about the teuth part 

J t itutifit !tnttintu. 
o f  a second, a n d  was instantaneous enough for babies 
and many other objects, it would not d o  for all pur
poses. The electric spark, however, served for almost 
anything that ever happened, as it could be reduced 
in duration below one·millionth part of a second, dur
ing which time there were not many things which 
could do much. This method m ight be turned to ex
cellent account in all kinds of observations. He h ad 
used it himself in m any cases when he did not know in 
the least what was going to be revealed. Many com
plicated phenomena moved so quickly that it was im-

AN OHIO NATURAL GAS WELL. 

possible to know what took place, but by the light of 
the flash one could see what transpired at some par
ticular moment, and that would often give the key to 
the enigma. H e  himself had photographed the break· 
ing up of a soap bubble, a process which occupied be
tween the two-h undredth and three-h undredth part of 
a second. 

• I e  • •  

A STEEL cable one and one-half inches in diam eter, 
traveling t welve miles an h our, can transmit nearly 
2, 000 orse- powe-r. 

[APRIL 6, 1 895. 
llIysteriou.. Disappearauces. 

A recent article by Dr. Osborne in the Medico-Legal 
Journal on " People who Drop Out of Sight " ap pears, 
says the Lancet, to afford food for thought, not only 
to the student, but even to the proverbial " man in 

the street." " The first case mentioned is that of a 
man, thrifty and industrious, prosperous in his b usi
ness and exem plary i n  his family relations, who left 
his house one Sunday afternoon to h ave a short walk, 
being reminded by his w ife as he went out not to be 
late for dinner, which was to be ready in a few 

minutes. He did llot return, no trace 
of him coul d be found, and no reason 
for his disappearance was discovered 

when his affairs came to be wound up, 
as they had to be in t h e  course of 
time. Two years later, in a 5hop in 
one of the Southern States of America, 
a man who had been known as an in
dustrious, although tacit urn , w ork
m an suddenly seemed to wake up and 
asked where he was and how he had 
got there. Gradually things came 
back to h i m ; he remembered leaving 
his h ouse in the North on a Sunday 
afternoon two years before, but every
thing that h appened s ubsequently 
was as if it had n ot been, Nothing o f  
h i s  wanderings could be d iscovered 
further than that some months before 
he had appeared in t h e  town in which 
he came to h i m self  and had asked for 
and obtained work, which he had per
formed diligently a n d  efficiently. He 
was restored to h is family, and at the 
time the  article was written had re
sumed his former life. Another and 
even more striking case is related
that of a lawyer, a wel l-known p ublic 
man and polItician, of more than usual 
abil i ty  and in a prominent social and 
professional position. One day, while 
in the midst of some intricate and i m� 
pOl'tant legal work, h e  stepped outside 
for a few minutes. He also disap
peared. The m ost v i  g a r  0 u s  and 
thorough search failed to discover 
him, dead or alive. Streams and res
ervoirs were dragged , wood s w e r e  
searched and every meam, at the dis

posal of wealth and influence were u sed to dbcover h i s  
w hereabouts. He w a s  kno wn to be abstem ious i n  h i s  
habits an d h appy in h i s  h Ollie, a n d  a searchi n g  exam i
nation of his business affairs failed to reveal t h e  

slightest irregularity in them. Several months passed , 
when at length word callie through government chan
nels that the m i ssing man was in Au stralia and was 
applying for m eans of establishing his identity and 
procuring his transportation home. He was success

ful in satisfying his friends of h is identi ty, money was 
transmitted to pay for his passage and in due time he 
arrived . After a short period o f  rest he resumed b is 
professional work and has since continued to be j ust 
as he was before his  sudden and quite unaccountahle 
disappearance. It is an int eresting q uestion, How are 
such cases to be accounted for ? The suddenness of 
the d isappearan ce, the absenc(e of  motive and the 
utter inability of the patients to give even the slightest 
account of their experiences dnri n g  the time wh ich 
elapses between their disappearance and their coming 
to themsel ves, all gi ve a certain weird character to 
these aberrations. A re they of th e nature of post-epi

leptic phenomena ? Are they lapses i n to an alter ego, 
and if another such lapse occcrred would the patient 
take u p  the thread of this second existence w here he 
had dropped it to resume h is, what we may call, ordi
nary iderttity ? These are interesting questions. Un
fortunately,  t h e y  are unan swerable. All that we can 
say is that these disap pearan ces partake of t he char
acter of post-epileptic phenomena, and that in sOllie 
pa tients who have suffered from lapses similar to, i f  
n o t  so severe a s ,  those j ust described a more o r  less 
definite h i story of true fits of epilepsy h as been obtain
able. And another thing is also significant, viz. , the 
very close resemblance that these attacks bear in th eir 
character, if not in their durat ion or severity, to som
nambul isIII , ' while th e relation w hich this bears to epi
lepsy, if not very definite, is certainly close. Yet what
ever theory is put forward to explain such phenomena 
as those j u st referred to, they remain striking and 
mysterious, interesting in their psychological aspect, 
but in their concrete form ful l of practical and medico
legal difficulties. " 

. . . ' . 

PLANS have been made for connecting the cities of 
Ne w  York, Ph i ladelphia, Baltimore and Wash ington 
by a trolley line. A road to conn ect Baltimore and 
Wash ington is now under way, and the same company 
h as a charter permitting the extension of the road to 
the Pennsylvania line, where, aecord i n g  to the plans 
outlined, it  will connect with a line to Philadelphia. 
The line from Jersey City to Newark is already in op · 
eration. 
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MANUFAC TURE OF LEAD PIPE. pounds of molten lead is run into it from th e kettle, the 

The ore from which great qu antities of lead pipe is operation taking about on e-hal f minute. The cylinder 
made comes from Colorado and Missouri. The m a te- is then start ed in motion, rising up ward with a hydrau
rial is first smelted and refined and ca�t or moulded l ic pressure of 5, 000 pounds. As the cylinder moves 
in to pigs weigh ing from 50 to 100 pounds each. Th ese upward, the core and the m olten lead w h ich surrounds 
pigs average about 3 inches in thiClkness and range in I i t  is pressed u p  thro u gh the hole in the die.  As soon 
length from l l� feet to 3 feet. The first operation is as the lead reache� the upper side of the d ie, it instan tly 
the melting of about 40 of these pigs of lead in a ket- thickens or chills around the core by means of the 
tIe in cased in a fire brick furnace about 4 feet air in the h ollow ram , whiClh is about 4 �  i nch es in 
sq uare. The kett le is made of cast iron about 2 feet diameter. 

taken from the plant. of the New York Smelting and 
Refining Company, New York City . 

• f .  � .. 
Ventilating tlt e Scllool Room . 

3 inches in diameter, 2 feet 3 inches in depth and about From the ram the pipe is forced u p ward from the 
%' of an inch i n  thickness. It is flanged at the top and core, passing through an opening at the t op of the 
rests on an i ron frame press, where an attendant passes it  over a 4 foot wh eel 

Connected to the outside near the bottom of th e ket- above, and down to a drum below, where it is formed 
tIe is  a 4 inch iron pi pe or spout through which the into coi ls. Th e cy linder is emptied of its contents in 
molten lead is passed into the cylin der of h ydraulic about 3 minutes, making about 50 feet of lead pipe. 

Dr. Shaw, a prominent pedagogist, in an address de
livered recen tly before th e Association for Improving 
Public Schools, has made some very interesting sug
gestions concerning the proper arrangement and 
equipment of school rooms. In the matter of ventila
ting and lighting, Dr. Shaw believes that an ideal 
schoo l room should provide fifteen sq uare feet of 
floor space for each pupil, and a supply of 200 cubic 
feet per minute for every person in the room. A 
supply of less than t wenty cubic feet he con siders 
very bad ven tilation. S uch provisions would insure 
the free movement of every chi ld  and a w h ol esome 
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amount of air. As to the 
q uestion of th e light sup
ply, Dr. Shaw suggests the 
use of the French system. 
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In France the perfect 
.ch ool room, it is thought, 
should have a glass surface 
equal t o  one-fourth the 
floor space. It is a 1 s 0 
thought best to have indi
vidual seats and desks for 
the pupils. The follo w
ing very sign ificant figures 
concerning the conditions 
of our public schools were 
brought together some few 
years ago, and the same 
cond ition , it is said, exists 
at the present day. The 
floor space per pupil in the 
schools of Boston averaged 
15 square feet, in Chicago 

' : 1  I ,  . J . -. "' t l , ' t ' i l : . .  _ - . -, .  , 'I I • I ,  J • 1 . 1 

lead press. The operation is performed by means of a 
perpendicular shaft attached to one side on the inte
rior of the kettle, conne( 'ted to th e bottom of wh ich is a 
conical shaped valve wh ich fits sn u gly i nto a ci rcular 
opening in an iron seat leading to the pipe at the bot
tom. The shaft,  which h as a toothed pulley at the 

top, conn ects itself b y  means of a belt chain to an
other on the outside of the furnace. When t he cyl
inder of th e press is to be filled with molten lead , the 
operator turns the outside shaft which by means of the 
belt chain turns the other on the inside of th e  kettle, a 
thread at the  top of th e  shaft ca u sing the valve to THE LEAD PIPE INDUSTRYo 
rise, letting out the molten material through the 
open ing in the  seat and out through the pipe. H ard I The drum on which the coils are formed is circular in 
coal is used in  th e furnace, the heat required for melt- shape and .made

.
o
. 

f wood. It is �O inch�s in
. 

diau .. �ter 

ing the lead bein g about 450'.  and 2 feet 1Il length . An expert I S  reqUIred m cOlllIlg 

To keep up the su pply of molten m aterial the kettl e  I the pipes, i t  being necessary to know how many 

is ch arged about every ten minutes with 5 pigs of lead. ro u nds of lead are required for each size pipe. The 

The cyH nder of the h ydrau lic press is  about 2 feet in oPf�rator presses the lead pi pe against his hip with one 

diameter on th e outsi d e, and about 2 feet i n  height. h and, while with the oth er, he forms the coil ,  h is attend

The diam eter of the i n side in which the molten lean is ant at the same time turning the drum, which revol ves 

run is 8� inches, and in depth about 17 inches . In the loosely on a horizontal shaft run ning through the 
center of the bottom of the cylinder is a socket in center. T wo 150 pound coils are formed at once, the 

which a ci rcular iron core is placed. The cores are operat ion taking about two minutes. The pipe as it 
about 24 i nches in length, and run in diameter from leaves the press is also cut up into straight lengths of 
III inch upward . They are keyed fast in the socket at 10 feet each, the cutting being done by a hand saw. 

the bottom and proj ect up above t he top of the cyl in- The molten lead enters the cylinder from the kettle at 

der about 2 i l lches. Keyed to the press above is a h ol- a tem perature of about 450° ,  the pipe when reaching 
low circular steel ram, in the bottom of which is a cir- the coi ling apparatus still retaining a temperat ure of 

cular steel die about 1 � inches in th ickness. These d ies about 200°. The lead runs from .;. t o  � inch i n  thick

range from 4� to 6 inches in diameter. The dies are ness, according to the size of th e  pipe. Six h ands (In 

keyed fast in th e ram, each h aving a circular h ole a two presses turn out about 25, 000 pounds of pipe per 

l ittle larger than the cores passing th rough the center. day. About 18, 000. 000 pounds of lead pi pe is  man u

The cylinder is first heated by steam and about 350 I factured in New York City yearly. The sketches were 

01'" L 

14 square feet, in \Vashington from 10 to 15 square feet, 

and in New York from 5 to 9 squ are feet. In t h e  mat· 
ter of ven tilation the average in t h e  Boston schools was 
found to b e  about 185 cubi c feet. in C hicago 225 cubi c 

feet, in Wash ington from 1 1 5  to 250 cubic feet, and in  

New York from 7 0  to 100 cubic feet. The average 
school room, especially of New York, it would seem, 

is insufficiently ventilated and very much over

cro wded. 'I'here is besid es very often a lack of a 
wholesome quantity of sunlight and an inadequate 
supply of desks. The fault is a very serious one. It 

is  to be hoped that sOUle trust worthy scientific 
stan dards relating to these matters may be adopted 

and rigidly enforced. 
• • • • • 

THE postmen of London together walk something 
like 48, 350 m i les per day, a d istance nearly equal to 
twice the circumference of the globe. 
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Indl�o Blue Surface Colored Paper. I strong aqueous sol ution of crystal soda (50 per cent) is I with this torch . Pure magnesium powder can be 

The indigo carmine used for the production of indigo then added · to one of the glasses and the mixture used in this apparatus with perfect safety. but explo
bl ue su rfaced colored papers is best obtai ned from a stirred. If only a trace of acid is present, the fluid be- sfve powders used in a confined space (such as the vial 
solution of ind igo by precipitation with common salt. comes much thicker than that in the other glass. in this torch) are dangerou s. G. M. H. 
The vessel in which the precipitation takes place d oes When such is  the case, 1 part of crystal soda dissol ved 
not req u ire to be large, there being no effervescence in 5 parts of hot water is slowly added to the indigo 
prod uced by this  m ethod of preci pitation, as i n  the carmine fl u id in the large vessel. The Nature of Electricity. 

ol der method of  precipitating the carm ine with soda. Indigo carmine prepared in the above way is excel- At the last meeting of t h e  Boston Scientific Society, 
T h e  precipitate subsides, moreover, in an hour or so, len tl y adapted for prod ucing blue surface col ored Prof. A. E. Dolbear presented a paper ent itled the 
while  a day at least i s  req uired w h en soda is used. The papers, ·either by mach ine o r  b y  hand.  Usually the Nature of Electricity, which the Boston Common
ch aracter of the t wo precipitates is also di fferent ; that paper recei ves onl y  one coat on each side ; th e  finest wealth says was a clear and comprehensh-e statement 
obtained by com mon salt having greater covering kinds are, h owever, coated twice, well sized papers free of the condition of our present knowledge. The sub 
power than the oth er. The carmine obtained by pre- from wood being u sed. -Weight, about 25 Ib. ,  d. cro wn. j ect has interest aside from its gr eat relation s practi
e i p i t a tion w ith soda is always pa sty, and is  apt to pro- Six and a h alf reams of 480 sheets each , 13Yz inches by cally to our daily lives and convenience, from the fact 
d uee dark streaks on th e s llrface of the paper. 17 inche�, can be covered with 5Yz lb. of commercial in that, wh i le there have been many theories prop08ed to 

Ind igo carmine is pre pared as fol lo ws : 2Yz parts of digo. -Chem. Tr. Jour. account for electrical phenomena, yet to-day th era is 
indigo are first ground to a fine powder by passing it .. , • • • no one t h at is gen e ral l y  h eld,  even as a provisional  
several ti mes through a grinding mill, and then spread A MAGNEE IUM T ORCH. one, among ph ysicists, while some h ave even aban-
upon a thick sheet of unsized paper in a layer about Amateur photographer�, and some professionals, find doned the hope of e ver reach ing a consistent explana
% of an inch deep and placed in a warm dry room for in the flash l ight a great accession to their photo- tion of the ph enom ena. 
th ree or four daYR. A strong earthenware jar is then graphic properties, inasmuch as it enables them to Prof. Dol bear first gave consideration to fu nda·  
tared on a balance, and if indigo of medium qual ity is prod uce really creditable work at ti mes and in places mentai llotions in physics, speaking of the phenomena 
taken, 11)4 parts of fuming sulph uric acid accu rately which would prove disadvantageous if daylight had and factors thereof, these being matter, ether energy 
weig-h ed off. It is  u suall y rec koned that 1 part of to be depended upon. and motion ; the properties of ether being that it is 
good Bengal or Java indigo requires 5 parts of fuming For snch subjects as require instantaneous work, contin uolls, non - molecul ar, frictionless, elast ic and 
acid, but for other kinds from 4 to 4Yz parts. The th e explosive powders are useful, and perh aps in the energized . The origin o f  electricity was next di�cuss
mixing m ust take place in an open space, so that the majority of eases necessary, but for nine-tenths  of th e ed, th is being either from friction, chemism or heat for 
vapor evolved can escape. The dry pulverized indigo work flash lights of th e torch type, using pure mag- its direct production or induction for its indireet pro
is added to the acid in small quant ities at a time While n esi u m  powder, w i t ho ut any explosive, answers per- duction. 
contin ually stirrin g with a glass rod to prevent over- fectly, wh ile it h as the advantage of producing a less Consideration was next given the ether, wh ich with 
h eating. When all the d ry powder has been added, offensive sm oke. its properties becomes t he medium in whieh exist 
tbe vessel is set aside and stirred from time to t ime. The annexed engraving shows an exceed ingly sim ple gravity, light, magnetism and e l ectricity. The d p!1 -
A fter  three or four d ays the indigo will  be dissol ved , and very effective torch for burning pure magn esi um nition s which h ave been gi ven for electricity were 
which can be ascertai ned by withdrawing the glass powder. It is s imilar to some found at the stores;  it then reviewed, it having been consid ered a form o f  
rod a n d  exam i n ing it  for an y particles o f  indigo pow- differs mainly i n  t h e  matter o f  construc tion and IlIa- energy, a form o f  motion, energy itself, a form n f  
del'. I f  small particles are noti ced ad h ering t o  it, too terials. A vial th ree inches high, and one inch in ! IlI otioe o f  m atter, a form o f  motion o f  ether, pb·,  
l ittle sul ph uric acid has been originall y  used, an d it is  diameter, forms the receptacle for the powder. The Edlund d e fined it as ether itself ; Lodge thin ks i t  to be 
necessary to add a furth er  quantity of Xi: or � pa rt, a wave m otion in ether ; Roland ('onsiders it a property 
stirring well after the add i tion and allowing to stand of matter ;  wh ile Trowbridge assigns it place among' 
two or three days lon ger. The d issolved indigo is then the great unknowables. 
slo w l y  poured into 20 parts of cold soft wa ter contain ed As to its ori gin, electricity must have some antece-
in a wooden cask, sti rred gently, and al lowed to stand dent m otion. 'Vben the face of the thermopile is h eat-
24 h ours. T h e  fluid is then filtered through a l i nen ed, we know that vibratory m otion is th e condition for 
cloth fil ter i nto a second wooden vat pro vided with a its appearance ; whil e  in the battel,)" eh elll ical action 
running off tap filled in the bottom. The greenish is the source, and the heat equ ival ent of tb is  is a mea-
blaek residue remai n i n g  upon th e filter is preserved, sure of the electricity produced. In glass, wax, etc . ,  
a n d  sold for use in the m anufacture o f  felt h ats. mech anical friction produces it, and when a cond uctor 

The filt ered ind igo solation is now precipitated. The moved i n  a magnetic field a n d  electriei ty results, 
vat in which th is  takes pJace is made of wood and this will stop on the cessation of t il e  motion.  In every 
sbould be of l arge capacity (40 gallons capacity for 5Yz case the mechanical motion turned in to it is th e ante-
lb. indi go) , and is  provided with taps in the side for . cedent, and the energy of the engine is rep resented by 
running off th e clear l iquor, etc. It is plaeed two feet 1 t h e  electricity dew'loped . 
from the ground upon a wooden frame. The filtered 
indigo Roluti on is poured into this vessel, and there is 
then g radually ad d ed a sol ution of common salt, con
taining 23 parts NaCI dissolved in 40 parts water . The 
indigo carmine separates out as a very fine precip i tate, 
which remains snspended in the fluid. The w h ole 
must therefore be filtered and th e precipitate washed. 
The apparatus for this purpose consists of  two boxes 
resti ng upon one another, the bottom one being about 
4 feet 6 inches long by 2 feet 6 i nch es wide and 1 foot 
deep : the upper one is  a little small er, and is placed on 
cross spars directly over th e large on e. Small holes are 
drilled in the bottom of the upper box to allow t h e  
l iq ui d  to escape. It i s  then l i n ed wi th the filtering 
medium, which consists of a double layer of good un
bleached linen, previou sl y  steeped in a solution of crys· 
tal soda. The filter bag itsel f, consisting also of linen , 
is pl aced in th is. It is steeped in soda solution before 
being used. 

A small q uantity of the fluid containing the precipi
tated carm i n e  is first poured u pon the filter to fill the 
pores of the l inen filter cloth . The flui d containing a 
little of the precipitate which first passes t h rough is  
returned to the bulk of the liquor i n  the large vessel. 
After a s1J ort t ime, however, a cl ear dirty yellowish 
green liq uid passes th rough alone, which is thrown 
a way, the  i n digo carmine rem aining behind upon the 
fil ter. A fter the whole of the liq uor h as passed 
th rough,  the preci pitate is wa�hed twice with cold 
soft wat er, t h e  fir�t wash water being all o wed to 
pass through before the secon d is  added. The 
first washings are usually d irty, and are th rown 
away : but the second are strongly colored, and may 
be used for a variety of purposes. After the second 
washing, the indigo carmine is ready. It forms a thick,  
brown- looking mass, and is removed with a wooden 
spat ula and preserved in boxes for furth er use. T wo 
and a half parts of indigo yield from 30 to 35 parts of 
paste. 

In tb is state it is too concentrated for direct use in 
th e manufacture of su rface col ored papers, and there
fore it is dissolved in 80 parts of warm water (60" C. )  in  
a wooden vat hy contin ual stirring for t wo hours. The 
carmine sh ould dissol ve com pletely. T h e  deep blue 
fluid is now testE'd to ascertain whether it is  free from 
aeid, the presence of wh ich cau ses the color to pass 
through the paper, coloring it an intemive yellowish 
green. In all surface colored papers the color should 
not pen8trate the texture of the sheet. T wo beaker 
glasses are half fil led with the ind igo carmine solution 
and a glass rod placed in each. Four or five drops of a 

A MAGNESIUM TORCH. 

neck of th e vial is large enougb to receive a small rub 
ber or cork stopper (rubber preferred) h aving two per
forations . In one is inserted a tube having its lower 
end proj ectin g a quarter of an ineh below the s topper, 
this end being contracted so that its aperture is about 
one thirty-seco n d  inch in  diam eter, or abo ut as large 
as a good sized pin. This  tu be is curved over to re
ceive the ruhber pipe by which the blast is furnished 
to the apparat us. 

In the other aperture of t h e  stopper is inserted a 
piece of tubing of about three sixteen ths inch internal 
diam eter and a length o f  three and three-quarters 
inch es. The t ubes lll ay he of glass or brass. 

From motion , tben, results en ergy ; and,  if it be 
molecular motion, we call it h eat ; if ether waves, we 
call it light ; if molecular exchange, we call it chemism. 
And all electrical action is motion betw een matter ana 
ether. 

As a summary of his argu ments, Prof. Dolbear 
brought forward the following propositions : Energy 
is an embodi ment of motion in some medium and does 
not exist independently, while the so· cal led form s of 
energy are due to the different kinds of m otion a body 
may have. Transformation of energy i s  a change from 
one kind of m otion to some other kind. Electricity 
n ever appears except wh en some know n form of motion 
of mat ter is antecedent, and continuity of motion is a 
logical and experimental necessity ;  hence electricity 
must be a condition of things in matter or else a 
condition of things in eth er. 

In sup port of his position, the speaker mentioned 
q uite a n Ulnbpr of experiments which illustrate the 
rotary, s piral cha racter of the m otion of the molecules 
for exam ple, by transm ittin g a beam of polarized l ight 
through an electri c field, while t h e  transm ission of  
currents in opposite directions may be sh o wn by m eans 
of a ring of rope w h ich, on being twisted while helel in  
both hands, exhibits a t w i st in  both d i rections, both 
twists being traceable completely around the ring. 

• • • • •  

A wire spi ral bent i nto a circle and Clonneeted at the 
ends receives a roll of w oolen cloth, or bett er a filling 
of asbestos fiber, and the end of t h e  w ire forming the 

spi ral is bent at righ t angles, and wrapped around 
the tube. A quarter inch space is left all around th e 

tube, bet weeen the tube and the inner portion of the Vesuvius Dest ,·oy" Derelicts. 

spiral. The v ial is  one- quarter or one-half filled wi th The dynamite pneumatic gunboat Vf'suviu�, of which 

fine, pure m agnesiuIIl po wd er, and thf' fibrous ma- , there is  a full page i Ilu �tration in the SCIENTIFIC 
t eri al in the w ire spiral is sat urated with alcoh ol. I AMRRICAN of N ovem bel' 3.  1888, returned to the navy 

'Vhen all the preparations for th e exposure h ave been yard in  Mareh from a cru i 8e in search of daIlg-erons 

mad e, i n elnd ing lighting the alcohol, the operator floating w reeks. The Vesuvi u s  succeeded in finding 

blows st rong:l y through the rubber tube:  t h e  concen- the  wreck of the schoon er Josie Reeves floating' about 

trated jet st irs up t h e  powder in the vial th orough l y, six m iles off shore, between Shinnecock and Fire 

a n d  the air escapi ng through the lon ger tube carri es Island, and it was destroyed with gun cotton, wh ich 

the powder through the flame, th u s prod u cin g  a spire was lowered into h er an d exploded by el eeiricity . 

of flame about two feet h igh . Severa l puffs IlI ay be The Vesuvius then went to a point  off Barnegat and 

made if  the s u bj ect is  one -req uiri n g strong iIl u Ill ina- beg-an the destru cti on of a subm erged three-masted 

tion. schooner, which is  lyin g in fi fteen fathom s of wat er. 

The principal point  to look out for is to make thf' He,' rig-ging was broken up and her main mast was 

contracted blo w pipe of such capacity relati ve to :the I shatt ered but th e weath er was so rou�h that the com 

d ischarge t u b e  as will i nsure th e comparatively slow ', pletion of th e work was postponed unt i l  more favorabl e  

passage of th e powder through t h e  flame. If the blow- I weather sets in .  It is  customary to leave a t  least ten 

pipe is too large, th e powder will pass through the I fathoms of water above each wr8e k that is  destroyed. 

flame so rapi d l y  as to fail of igniting. In  this way a At this season of the year, Lieutt'nant Commander 

large proportion of the powder may be lost ; but with Knox says, there are n ot more than four days out of 

correctly proporti oned t ubes th e combustion is very every ten that are favorable outside for the work of 

perfect. destroying wrecks, as it i s  so rough that th e little boat 

The writer has taken a number of fair sized interiors cannot work alongside without d anger. 
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THE ALPINE INDICATOR. The Urigbton Aerial CableU'ay. apppar remain s but dimly lighted during the entire 

The Alpine indicator represented in our en!!,'ravin!!,' is A new cable rail way across the valley known /l,S time of their presence thereon. At the back of it therp, 
found in Switzerland upon a hill near Aarau. This " The Devil'� Dyke, " five m iles north west of Bri!!,'hton, is a piece of furniture that re�embles an office desk seen 
apparatus is well known to the bath ers who h ave England, was opened on October 13, 1894. Tel pher from the real', but no detail of this object is diE' 
passed a season at Schinznach-les-Bains, for it is a lines are now q uite largely used for indu strial purpo�es tinguishable. The devils !!,'o behind it and seem to 
clas�ical objective of excursions. The utility of th is but a passenger line of this kind is  a novelty. The make some preparation with their hands there, and 
indicator is to gi ve the tourist the name of the Illoun- steel wire cable is  attached to tall steel col umns.  'l'h e then they come to the front of the stage and cause very 
tains  that he sees in the distance, and the chain of length between stations  is 1, 100 fppt and the span be- thin but brilliant flames to dart from their  finger8. 
which ,  uninterrupted upou nearly half the horizon, tween the columns is 650 feet. The lowest point iu Bringing these flames near their mouthF. t.hpy seem to 
forms a !!,'rand spectacle. The 8ystem consists swallow them, and then extinguish them be-
of a semicircular table whose rounded pa.rt is tween their  teeth .  
turned toward the panorama, and u pon which, When the t wo devils touch each other' s 
pivoting around an axis  placed in the center of hands, a crackling is heard and long flames 
the re(Jt i l inear side, th ere is  a rule forming as dart forth for a fe w �econds from the tips of 
i t  were a rad i us of the c irclllnfprence in w h i ch their fingers, whieh they continuously move. 
the table is com prised. Upon this rule, above In a subsequent experiment, without putting 
the pivot, t here ig a back sight and at the other anything i n  th eir mouth s, they blow with en-
end. near the circumference, a front sight. ergy and a brill iant flame makes its exit from 
Upon the table, and ill their respective direc - betwpen their l i p�. Th ey shoot forth a j et of 
tions, are inscribed the principal names of the flame for a considerab le lengt h of time, which 
mountains that  arp seen i n  the distance. certainly exceeds half a minute. 

T h e  spectator who wish es to consult th e  indi- 'Vhile these singular phenomeua are occur-
cator Ill ust place h imself on the rectilinear side ring, the spectators abwlutely smell no odor. 
of the table and faee the panorama. With the It is probable that the combustion i s  d ue to a 
rule pi votin g  around the axis, he will aim at very volatile essence, but we are unable e ither 
the  summit whosfl name he  desires to know, as  to state precisely the nature of it  or to gi ve an 
he would do with a gun,  in  using the breech exact ex planation of the experiments perform -
and m uzzle sights. T h is done, he will fi n d  a ed. The red devils keep their secret, and when 
name upon th e table at the side of the sight. they are questioned remain lIl ute. 
It is  that of the mountain aimed at. Our readers, however, may inform themselves 

The reader wil l readily understand how it has as to many points of the�e curious phenomena 
been possi ble for the makpr to establish this by reading two artieles entitled " Incombusti-
indicatOl'. He h as oriented the table by means ble Men " that Mr. Guyot Daubes contributed 
of a com pass, and. plac ing upon it  a map of th e to this j ournal in 1886. The author ' speaks of 
environs in the same orientation (the place jugglers who lick rpd hot i ron rods and of eaters 
where the indicator is found upon the m �p co- of l ighted tow, and describes the exper i ments 
inciding with the sight u pon the table), h as, by performed in 1881 by a person named Kortig. 
taking aim at the mou ntains of the horizon, been who h ad prepared an essence that. was so vola-
able to find them upon the map, and, recipro- tilfl that he poured sOllie of it into his  b and and 
cally, by aiming according to the map. to find lighted itwith out burning himsplf. Mr. Korth!' 
t h e  lQountain at the horizon . The result of held a lSeance at a soiree given at the Conserva_ 
th ese operations he b as noted upon the table. toire des Arts et Metiers by Mr. Herve Mangon, 
In order to fi'ld objects nearer than the h orizon, then director. 
a Illap of the surro undings is transferred to the We were invited to this soiree and saw tIl e  
table. A s  th e horizon i n  the present case is  at opprator light the l iquid th at he had poured 
24 miles, the space between the back sight and into the bri m of his felt h at or into the folds 
the circumference of the table is divided by of a lad y's handkerchief without the objects 
eq ual ly spaced con centric semicircles, having serving as a support to the liq uid being in any 
the back sight as their center, and thfl spacing THE ALPINE INDICATOR . wisp d amag't'd. 
of w h ich represents a distance of three miles in For the chemist, there are here some inter-
a bee l ine. The obj ect, say a belfry or castle, is sight- the valley below the ca ble is 230 fpet. Suspe nd('(l i esting exppri ments to take up and Iltudy. -La Nature. 
ed, and this  is found again upon the map upon seek- from the cable are steel " anchors " supporting. 2 feet i • , • •  • 
ing it at its approxi mate distance along the  rule. We apart, t wo parallel wire ropes, on which the pul leys of I J,xhi biti o n  of the National SC II J ,) t ll re Socicty. 
have seen several of these ta bles i n  Switzerland, at the passenger car run .  The car is drawn across Ly a T h e  second annual exhibition of the National Sculp
Lueerne and Zurich.  but they had no sights. The con- 4ji horse power Crossley oil en!!,'ine. Each car holds ture Society will  be held, beginning Tuesd ay, May 7. 
tours of the mountains had been simply drawn and the ei!!,'ht persons, and t wo and one-half minutes are occu- and continuing unti l  May 23. in t h e  galleries of the 
names placeci beneath the corresponding points. This pied in the trip. American Fine Art Socipty's building, No. 215 'Vest 
is much less practical. • ' . '  • 5ith Street, New York. The exhibHion will comprise 

'Ve have seen the apparatus with sights, as at Aarau, FIRE EATERS. several novel features and promises to be unusually in -
instal led upon the tower of the cathedral of Lausanne. The fire eaters of whom we propose to speak, and, teresting and profitable. An i mportant feature will 
It h ad been estab lished for allo wing the night watch- who h ave been exh i biting i n  the hall  of t h e  Olym pia, be a retrospective exhibition of sculpture, to which all 
man to recognize in darkness are i nvited to contribute. Al l 
a vi llage or farm in which a work of sculpture, whether ex-
fire had j ust broken out, hibited before or not, will be 
so that aid might be sent el igiblp, subject to the dp _ 
thereto. cision of a j ury of l tl s pec 

Since the villages h ave tion. 
heen connected by telephone A novel feature wil l  be an e x _  
with the principal city, the hibition of landscape gard en-

indicator has no longer been ing, arranged wit h flowers 

used. and plants after th e designs of 
'Ve have never seen th ese Nathan F. Barret, land�cape 

indicators in France. Per- engineer, and Thomas Hast-

haps some exist, but there are ings, architect. It  is intend-

certainly m any places w here ed to show something of the  

they might be put. In the possibilities of combining 

environs of Paris, among sculpt ure with flowers and 

oth erR, one of these tables plants in gardening and in 

would not be out of place, interior decoration.  The so-

nor would it be upon the ter- ciety will also hold in connec-

race of Saint Germain or upon tion with the exhibition a 

that of Bellevue. The Alps. competit ion for a new design 

of course, would not be seen, for the United States silver 

but it  is  not the Alps only dollar, and the plaster modpls 

that is worthy of i nterest. 'Ve presented in competition will 

believe that it  would be inter- be on view. 

esting for some one who has T wo prizes of $ROO and 

the advantage of having a $200 are offered for the two 

view over a wide horizon at best designs, and if  any de-

home to establish one of these sign of sufficient merit be 

tables. presented, the society  will  

A compass, one or two urge that it be adopted 

official maps, a flat rule, FIRE EATERS AT THE OLYMPIA THEATER, PARIS" by the national government. 

a sheet of bristol board , Further information may be 

and a plank are all the materials necessary. -La at Paris. excel i n  thei r  line anything of the kind that had by application to the society, 

Nature. has been seen u p  to t h e  present.. They not only s wal , 
. � . I " low flames, but handl e fire and cause it to flash from 

A DIAMOND weighing not less than 971 %  carats, and their fingers. 
said to be the  largest in the world, has been fou nd in These fire eaters are two young A m ericans who have 
the Jag'prsfontein wines, Cape Colony, by Inspector cultivated ph ysics and eleetrieity cOllsiclE'rably. When 
Ed ward J or!!,'an sen . It was taken, well  guarded, to they perform their  experiments they are clad in  a tight 
the Cape of Good H ope and put aboard a warshi p  fitting costume of a red color which represents th at of  
for London and deposited in  the Bank of  England. l the devils of fairy scenes. The stage upon which they 

ONE of the most remarkable sights to be seen in 

Australia is a burning Illountain 1 . 820 feet in heigh t.. 

The m ountain is supposed to be u nderlaid with 

an inex h austible coal seam, which in some way 

became ignited. It was burnin!!,' long' before the 
advent of white men to that part of the 
country, 
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LiqueCactio n  oC Gases. cules. Metals become stiffer and tougher under cold-

At a meeting of the Astronomic81 and Physical remarkably so at Professor Dewar's low tem perat ures 
Society of Toronto, Mr. Arth u r  H arvey, who had -become better con ductors of electrical currents ; b ut 
been req nested to prepare a resume of the recent work chemical affinity is diminished, so that alloys do not 
of Professor Dewar in connection with the above sub- behave in the same way as pure metals, while carbon 
je ct, read the following notes : and some other substances act q uite di fferently. We 

'l' h e  method adopted is to lower boiling points by know from the everyd ay experience of the incan d es
exhau stion. You kno w the principle. It comes to cent electric light that heat increases the conductivity 
our notice practically in m ining at or above the sum- of carbon, while it reduces that of metals,-a corollary 
mer snow line in the mountains. T here are several of which property of the latter it seems to be that iron 
cam ps i n  America so h igh that boiling water will not at 1, 400 degrees is not magnetic at all ; nickel at 340 
cook potatoes or other vegetables so as to make them degrees is also inert to the strongest magnets. If the 
palatable. Carbonic acid, which boils u nder ordinary sun is  a magnetic center at all, i t  is not because of its 
atmospheric pressure at -112 degrees, will, i n  a vacuu m  iron or other metals, and this consideration leads me 
such as the air pump can be made to gi ve, boil at -166 to doubt if the aurora ha!'! any connection with the 
d egrees. At this tem perature nitrous-oxide l iquefies, spots on the sun, either as they pass the center or 
and ,  itself boiled in vacuo, lowers the temperature and appear on his eastern limb, or with their maximum or 
liquefies ethylene, which in turn runs down the ther- minimum frequency. 

bonic acid of the air will come down as snow, j ust as 
oxygen and hydrogen at a given stage form water, 
just as carbonic acid and calcium have formed the 
limestones-and, after that, the interstellar col d will 
be free to act, and the residual oxygen and nitrogen 
will form an ice case of eleven or tweh-e yards in thick 
ness. When, in due course, something like this hap
pens even to t he sun, and absolute zero IS reached, 
will matter be loosened from its affinities and disperse ? 
If so, there must be fe wer dark stars than Sir Robert 
Ball thinks possible. 

. . . J .  
Lodging. Cor Sealnen o n  Ship Board. 

mometer to -22D degrees. At this point pressure is What is the cold of space 2 We approximate to it in 
resorted to, and the pressure of 1, 500 lb. to the inch these experiments. Is it permissible to think that this 
(100 atmospheres) forces oxygen into a liq uid state. cold-even without pressure--would liquefy and solidify 
T h e  e vaporation of l iquid oxygen, also i n  vacuo, lique- gases and so faci litate the condensation of dispersed 
fies, under pressure, air and nitrogen, while these I matter into suns and planets, and forbid the existence 
again, worked upon in double recei vers by powerful of a gas in space which would retard the motions of 
air pumps, will produce solid nitrogen. This was first these orbs 2 Will cold, rather than gravity, thus fix a 
shown in Jan uary of the year 18D4. Liquid oxygen is limit to the atmospheres, permittin g  no gas to exist 
DOO t imes lelSs in volume than the gas at ordinary outside the calorific influence of the bodies which are 
temperatures-blue in color, because it stops many still hot from condensation 2 Has the air there was 
rE'd, yell o w  and orang'e rays. That is apparently why u pon the moon settled down to be a transparent sheet 
the sky i s  blue. Like t he gas, it is magn etic, springs of ice over h er surface, fixing her features in an almost 
from a cup of rock salt to the poles of a n  electro-mag- eternal �etting as h ard as adamant ? 

With a view to the promotion of the health of sea
men and their protection against t,he cupidity of own
ers, a new law was passed at the last session of Con

gress, the text of which we give below. It will be seen 
that the cabins must be large enough to give every 
man a deck space of 12 superficial feet and a total of 72 
cubic feet. This is equal to a space of 2 teet wide, 6 
feet long, and 6 feet high. 

The act was approved March 2, 18D5, and is entitled 
" An act to provide for ded uction s from the gross ton 
nage of vessels of the United States." The act will 
take effect April 1, 1895. 

" E very place appropriated to the crew of the vessel 
shall have a space of not less than 72 cubic feet and 
12 superficial feet, measured on the deck or floor of that 
place, for each seaman or apprentice lodged therein. 
Such place sh all be securely constructed, properly 
l ighted, drain ed, and ventilated, properly protecte(l 
from weather and sea, and as far as practicable pro
perly shut off and protected from the effluvium of cargo 
or bilge water; and failure to comply with this pro
vision shall subject the owner to a penalty of $500. 
Every place so occn pied shall be kept free from goods 
or stores of any kind not being the personal property 
o( the crew in use during the voyage; and if any such 
pLtce is not so kept free, the master shall forfeit and 
pay to each seaman or apprentice lodged in that place 
the sum of 50 cents a day for each day during which 
any goods or stores as aforesaid are kept or stc.red in 
the place after com plaint has been made to him by any 
two or m ore of the seamen so lodged. No deduction 
from tonnage as aforesaid shall be made unless there 
is permanently cut in a beam and over the door way of  
every such place the number of men it is allo wed to 
accom modate with these words, ' Certified to accom-

net when the circuit is turned on, and stays th ere One more singular point. Molecular cOllvection of 
pend ing its rapid evaporation. N itrogen SEems to be h eat ceases as the molecules die  of cold, but eneri!"y 
an inert body, w i t h  no striking qualities, good to be a still passes through the frozen mass. A b urning 
d i luter or absorbent of the more energetic oxygen. glass which concentrates h eat and light can be 
H ydrogen remains now the only body ulJsubdued by made with a spherical vessel full of liq uid oxygen. 
cold and pressure, so a hydrogen thermometer is used Radiant or ethereal heat and light encounter no resist
to indicate these extremely low temperat ures. If ance on account of extreme cold, when molecular heat 
h y drogen be, as Faraday thought, a metal, water is a can scarcely creep from particle to par! ;"le. 
metallic oxide, and it is remarkable how easily this Cold affects colors. Sulphur (at -314 d egrees) turns 
oxi de liquefies, while oxygen only becomes fluid under w hite, vermil ion fades to orange, iodine in alcohol 
the severest compulsion, and h ydrogen resists it with loses its violet, my auth ority states, but as alcohol 
su ccess. freezes at -202 del!:rees, the phenomenon must be seen 

Gases contract rh for each degree of tem perature. in the solid . 
'V h at is to happen when a tem perature of -460 'degrees Is the earth h omogeneou s 2 When it was intensely 
is  reached ? At present it  seems below the limit o f  h ot, too hot to hold any but elementary forms of mat
possibility. All gases will liquefy and solidify before ter, a time came when it was cooled as to its gaseous 
this is obt8ined ; so the meth od of successive reductions envelope, and oxy gen, if not hydrogen, combined with 
a ll o ve descri bed must fail to ach ieve such a m inimum. its materials to a certain depth. The outer shell  thus 
But if this absol ute zero is  reach ed, w ill matter vanish is alone com posed of oxid es or rusts, for such we may call 
t h rough the total deprivation of h eat ? Heat is the life a ll the rocks and oth er substances that contain oxygen. 
of matter ; the more h eat, the more energetic t h e  mole- A time may come when the aqueous vapor and car-

modate seamen.' 

RECENTLY PATENTED INVENTIONS. 

Engi neerill�. 

C ONSTRUCTION OF VESSELS . -Ma rie V. 
'l' .  Dubreuil, New York City. A means of forming two 
keels in a vessel's hull has been devised by this inventor, 
whereby the hull will be made stiff both longitudinally 
anel transversely without appreciably increasing its ton
nage. The vessel's sides are parallel from the stem to a 
little beyond the center, and thence tapered to the bow
l ine, the bottom being: tapered npwardly toward the 
bow for a corresponding distance. The hull comprises 
an outer covering and a skeleton frame of X braces, the 
hull bottom following the inverted V shape of the lower 
members of the braces, and thus forming two keels, giv
ing a stability not attainable in ordinary methods of 
construction. 

THE PROPULSION OF V E S S ElL S BY 
MEANS OF EXPLOSIVES forms the subject of a further 
patent by"the same inventor, the construction of the vessel 
hcing;similar, ' bllt a cannon-like conductor being located at 
the stern, and extending from within the hull to its ex
terior. A rotating receiver has chamhcrs for the cxplo
sh'e material, to register successively with the bore of 
the condnctor, a trip mechanism carried by the recciver 
actuating the hammer to effect the explosions, which 
may be made to occur at very frequent intervals, as may 
be needed to cause the constant forward propulsion of 
the vessel, and without jar to the vessel itself. 

A RUDDER s pecially designed for the 
form of vessel above dcscribed has also been patented 
by the same inventor, a mdder being nivoted to the bot
tom of the vessel at the bow. centrally betwcen the 
keels, while a fin ruelder is located at each side of the 
hull near the stern, the th1'6 rudders bemg easily oper
ated to steer the vessel much more quickly than would 
be possible with a single rudder at the stern, the vessel 
being designed to turn almost on its center. 

R E G E N E R A T I VE F URNACE VALVE 
GEA,,_-John Kernan amI Robert B. Yuille, Pittsburg, 
l'a_ This is a simple and elurabie gear. easily rcvcrsed, 
to connect and disconnect the gas supply and the fur
nace and the latter and the chimney fiue. Diagonal valve 
seats are formed in a casing, which may be water-jack
eted or lined with fire brick, and which Is formed with 
an open top and bottom and side openinl(s, slide valves 
sliding on the seats 80 that when one moves inward the 
other moves outward, while a plug is held in position in 
une sWe of the casing by a weighted lever. The valves 
can be readily repaired while in an (>utermost position 
w;,:,ont stopping or interfering with the work of the 
furnace. 

ANGLE C ocK. -William J. Waldron, 
Fort Worth, Texas_ 'rhis is a deyice to be applied only 
on a manually operated angle cock, by means of snpple
mental fluid pressure pipes, so that the plug cannot be 
turned by unauthorized persons and without the know
ledge of the engineer in charge of the train. It is a de
vice for locking the train pipe valve or plug, by means of 

" That the provisions of this act apply only to vessels 
the construction of which shall be begun after June 30, 
1895." 

a connection separate from the train pipe and under the the sole and the heel plate. The rand-bending device 
control of the engineer. consists of a series of clips having an articulated connec

tion with one another, a slide having a guided movement 
Railway Appliances. 

to bend the clips, as they hold thc rand, around the heel
supportiug plate. Spring-pressed followers, arranged be· 

CAR C OUPLING. -Thomas Gaskins, Ar- tween the clips and having a sliding connection there
cadia, Fla. Two patents have been granted this inventor with, enl(age the -outer edge of the rand and . force it 
for improvements In couplings of the Janney type, in inward from bctween the clip members, a cutter severing 
which the drawhead has at one side a knuckle to couple the ends,of the rands, should they project in front of the 
with a similar knuckle on the other drawhead, there be_ I 'heel-supporting plate. 
ing . �cans of lo.cking the knuckles rigidly i� coupled WRENCH. -Alf L. Winge, Miles City, 
pOSItion or turnmg them o.utwa�ly to b� dise�gag:d Montaua. This inventor has patented an improvement fro?," each other. The. first mvention consIsts Chlefl� m in that class of wrenches which have a sliding jaw adan Impro:ed constrnctlOn and

_ 
arrangement of the locking justable by means of a movable rack, to l etain tbe jaw lever which . holds the. c?uplmg knuckle, whe�e?y the locked at different points on the lever bar, with means 

draught stram on the pm IS so reduced as to pe�m.lt It to be for holdine; the rack stationary. The improvement pre
operated by �and, �ven when the dr�ul(ht stram IS on, 

.the sents novel details of construction, affording increased 
whole cOllplmg bemg very cheap, SImple, and effective. efficiency without adding to the cost of the implement 
According to the other patent, means are provided for so . 

locking the knnckles that they may bc freely and easily 
disengaged while the draul(ht strain is on, and there 
is no necessity for slacking or backing the train to un
couple. 

CAR COUPLING. - Charles H. SIlIith, 
Birmingham, Ala. This inventor has also devised a n  
improvement in conplings o f  the Janney type, adapting 
the coupling for an automatic release of the coupling 
jaw if the securing devices that retain the coupling draw
head in connection with the cars should accidentally 
be broken or hecome loosened, the release preventing 
the couplinl( from falling on the track, to occasion the 
possible derailment of a car in the rear. The improve
ment is simple, costs bnt little, and all the parts are sub
stantial and not liable to be deranged by ordinary 
wear. 

NUT LocK. -Henry Hagan, West Su
pcrior, Wis. This is an improvement primarily de
sil(ned as a simple and effective means of joining the 
ends of rails and holding the several parts from loosening 
under the jarring and vibrations incident to train travel, 
the fish plates being secured to the rails and effecti vcly 
braced by grip flanges or members, so that they will al
ways be heid til(htly np against the under face of the rail 
tread. 

NUT LocK. -Henry B. Eareckson, New 
York City. This improvement consists essentially o f  an 
arm pivoted on the nut and adapted to swing into recesseB 
on the outer cnd of the bolt and in the nut. While es· 
pecially desigucd as a lock on railroad rails, joints, and 
vehicle axles, it is also applicable to a wide range of othet 
uses, being of simple and durable construction and 
positively locking the nut in place when screwed up. 

Mechanical . 

H EEL NAILING MACHINE. -John F. 
Hines, New York City. This inventor provides an an
tomatically-acting and effective mechanism for bending 
the rand into the reqnisite shape and inserting it between 

M i scellaneous. 

WALL PAPER MANUFACTURE. -Paul 
Groeber, Rutherford, N. J. This invention provides a 
method of and machine for manufacturing paper having 
an embossed face with a water color effect_ The 
paper is composed of two firmly united layers of pulp, 
one sized and the other unsized, to form an absorbent 
face to receive successive colors and a final embossing 
impression, the sized pulp sustaining the facing during 
the processes of printing and embossing. By this means 
water colors may be employed alone or in connection 
with the regular pigments, some of the rollers also apply
ing gold, mica, flock, flitters, or other illuminating mate
rial, oil, distemper, or varnish pigments. 

ROLLER CH nTE. --Edwin W. Fuller, 
No. 304 Guerrero Street, San Francisco, Cal. This is an 
improved and extremely simple constrnction for use on 
grades to convey SUl(ar cane, lnmber, firewood, and other 
materials. It consists of a series of sections pivotally 
connected at their aeljacent ends to have a limited lateral 
movement, and each section having in its bottom and 
side walls transverse openings where rollers are jour
naled in plates, the plates being removably bolted to the 
onter faces of the sides of the chute, so that any single 
roller may be removed without disturbing the others. 
The chute is inexpensive and easily erected, may be ad
justed to varying curves, is very strong, and the material 
thrown into It will be carried forward and downward 
hy gravity and with but little friction. 

FOLDER AND PUNCHER. - Fred erick 
C. Mehnert, Goshen, Ind. In devices for folding blank 
book sections and punching holes in them, preparatory 
to binding, this inventor has produced a very simplE> 
machine adapted to simultaneously fold the sections and 
punch the holes, doing the work very rapidly and mak
ing the 110les all alike. The table has in its to]), parallel 
Jaws adjustable toward and from each othe� t,: vary 
the width of the slot, which is entered by a vertically 
reCiprocating folder blade having a lower non-cutting 

edge with projecting needles or perforating spurs to per
forate the paper in the fold for the binding tbread With
out cutting the sheets in two. 

CARPET STRETCHER AND JACK. 
Hosmer F. Jackson, Tyrone, l'a. This is a simple and 
incxpensive combination household tool, which may be 
nsed as a jack for lifting stoves and other heavy articles, 
or as a carpet stretcher, a removablc crank arm of the 
tool being also adapted to serve as a tack hammer and 
claw. The implement is readily manipulated by any 
one capable of handling cven the simplest tool. 

DRAPERY FORM.-William H. Kn app, 
Brooklyn, N. Y. A form readily adjustable to a desired 
waist or hip measurement, and held in such position, 
has been patented by this inventor, the form resting upon 
the floor or other support throughout its entire circnm
ference, thus dispensing with the ordinary base. Thc 
form may be worked npon without danger of toppling it 
over or shifting its position, and may be quickly folded 
np around a central standard. 

BUCKLE. - Solomon Z. Quim, New 
York City. Suspender buckles constitute tbe feature of 
this improvement, the buckle desigued by the inventor 
securely fastening into the web, while it may also be con
veniently unlocked to be shiftcd on the web to shorten 
or lengthen the suspender. 'rhe frame of the buckle has 
a crossbar extending over the web at the front, while a 
clamping toothed bar engages the web at the back, op
posite the cross bar, the toothed bar being carried by an 
auxiliary frame hinl(ed on the main framc and adapted 
to be locked thereto. The buckle is simple, and may be 
cheaply made. 

CRUMB REMOVER. -J a mes B. O. She
vill, New York City. This is a simple device for table 
use, having a revoluble brush arranged in front of a 
crumb-receiving pocket. The brush and its operating 
gearing are inclosed in a longitudinally slotted casing, to 
the top of which is pivotcd a handle, the oscillation of 
which is limited by stops. The device is moved over thc 
table in the same manner as a hand brush, and when 
lifted and taken away the crumbs held in the pocket are 
not liable to drop out. 

THILL TUG. -William H. Cable, Staun
ton, Va. This is a simple, cheap and automatically 
locking tng, adapted to snugly embrace the thill, and 
readily operated to release the thill when desired. The 
tug holding devices are so arranged that the uena, 
draught braces are dispensed with and the pulling ano 
backing are effected entirely by the tng. The tng proper 
has a hinged member arranged to be swung up around 
the shaft, and be detachably connected with the other 
section, to which the harness is attached, and the releas
ing devices may be operated from the vebicle to almost 
instantly unloose the animal in case of a runaway. 

LUBRICATO R FOR VEHICLE AXLES. 
Henry B. Eareckson, New York City. A nut is adapted 
to be secured on the threaded end of the axle spindle, 
according to this invention, and the nut has in its top an 
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oil chamher with an opening leading to the upper end of 
the feed groove on the spindle. As the chamber is an 
intcgral part of the nut, it is always in the proper posi� 
tion, and there is no danger of wasting the lubricant, the 
spindle being thus oiled without requiring the removal 
of the wheel. 

OVERDRAW CHECK BIT. -Joseph Car
ter, Blyth. Canada. This bit is independent of the 
driving bit. and is designed to stay in any position in 
which it may be placed. not moving np or down in the 
horse's mouth when the horse IS checked. It has a cen-
tral raised section which may be covered by a cushion, 
and the ends are slightly curved upward and terminate 
in eyes, check bars connected with the ends of the bit 
receiving near their connection the check rein, while a 
nose band is adjustably connected with the cheek bars, 
there being means for locking the nose strap in a given 
position. 

SLEIGH BRAKE. - Adelbert Mecham, 
Edinburg, North Dakota. Should the team stop when 
the sleigh is being drawn up a hill,  this brake acts auto· 
matlcally to prevent the sleigh from running backward, 
and when descending , hill, the action of the team in 
holding back operates to apply the brake. and thus can· 
trol the descent of the sleigh. By means of locking de
vices the brakes are made inoperative when the sleigh is 
to be backed. The device is inexpensive and is applica
ble to any form of sleigh. 

POLICE NIPPERS. -Leon Bro wn, Chi-
cagol ' Ill. This i s  a n  improvement in chain nippers, 
whereby they are so made as to require but a single handle, 
the loose end of the chain being rcadily thrown over to an 
engagement with the handle, forming a loop. which may 
be contracted upon the wrist of the prisoner by the man
ipulation of the handle. 

NOTE.-Copies of any of the above patents will be 
fUITIi_herl by Munn & Co., for 25 cents each. Please 
semi name of the patentee. title of invention, and date 
of this paper. 
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tar concrete even with top of beams, and on this surface Boiler cleaning compo und, J .  Robrkraut . . . . . . . . . . .  536,396 
bed the tiles with Portland cement. 2. What thickness �gg�s':'�:·�t,lcg���� ��igl:.t;,�. t�gA'�L;pillii�· . ... :: �:r}� 
of plate glass would you specify for a residence, size of Boot or sboe. B . A. Pickering . . . . . . . . . . . . . . . . . . . . . . . .  536.29� 
glass 3 X3 feet, and how thick should the frames be for BOO�:r�r O����I L������� .���. ����

i
.��. ��.

l
�.� �.l��. ���. 536,1&'1 

such glass ? A. If polished plate is to be used, it should Bottle cap. W. H. Northan . . . . . . . . . . . . . . . . . . . . . . . . . .  536,388 
be � inch thick. For common plate J.8 inch or ,', inch is �gm�:.

t
��1v:\� p�ev���S��!Wi�g . .  oj; . . KuB'te;·& 536,573 

the usual thickness. Frames for the J,j: inch glass should BO;:u���etaper box: . .  ' . . . . . . . . . . . . . . . . . . . .  · ·  . .  · · . . 
· 
536,214 

be 1% inch thick. for the thinner glass 1� inch thick. Box head dowel ing machine, G. W. ,)!oyers . . . . . . .  536.224 
3. Would Portland cement be preferable as a mortar to Box machine. J. E'. Adams . . . . . . . . . . . . . . . . . . . . . . . . . . . 536,450 
la.y brick in a foundation wall, to lime mortar tempcred �g; ��'f�

i
:�1�h��e�w�8s: D(;iii::::::::::::.�.

6
.':�:: i�;i� 

with cement ? If so. please give proportions of sand. and Bra�;a
k
:.eeV�i:r

cl
�I(,��\\:

e . 
Electric brake. Rail 

Portland cement best adapted, and say if such mortar Br�ke mechanism . automatic, T. Silvene . . . . . . . .  536,484 
would be unfavorably affected by the heat if it were used ��:g�:.a8���n<;· J\�'Woril'en: : ':. : ':. : :  ...... : : .. .. . .. ... .. : : : :  ��:�H 
m laying chimney brick. A. Portland cement is best Broom head, R. Raby . . . . . . . . . . . . . . . . . . . . . . . . .  536,295, 536.296 
for foundation walls in varying proportion with lime ac· ����ye,BJ�i����g�r������·::::::::::::::::::::::::.: �:��� 
cording to economy desired. Lime 3 parts, Portland ceo Buckle. J. Parker . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  536.390 
ment 1 part by measure makes a strong mortar with 8 to �����:'a����h

b
���t fo� �au1;�i�J.n?V:Griffiii::::::: �;� 

10 parts sharp sand. This also makes a good mortar for Burner. See Oil burner. 

ordinary house chimneys. 4. What proportions of Port- ��U��8�::;���i�·f�e�e,:i:1Jif;iciuriiig:ii::·c:·Haii� 5
36,

40
7 

land cement and sand would be best adapted for plaster. sen . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  536,341 
ing the inside of a brick cellar wall to make it water tight ? 8:�::;

i
Ps�e ����i�e

e�imera: " " " " " " " " " " 536,425 

A. Equal parts of Portland and clean sand for cellar waU 8�dl�
S
�rc���fn��t;ts. A. Eck . . . . . . . . . . . . . . . . . . . . . . . .  526,400 

plaster. 5. Is there any objection to the nse of sheet Cane and umbrella, combined. C. H. Morgan . . . . . .  536,223 
lead for gutters, flashings, and flats, and how should the 8:�h:�k����f:,l!f:, ��z.bhnue�'a?s·. ��1.1��.�.�,:: . . : : : :  �:�� 
edges of the sheets be soldered together ? A. There is 8�� ����T;�;:I��yB.FD���o;e; 'jj.: '. : '. : '. :  '.: '::.: .. . ... : : :  �:ffil no objection to the use of sheet lead for flashings. The Car coupling. C. W. Hinton . . . . . . . . . . . . . . . . . . . . . . . . .  536,284 
edge� should be tnrned up, cleaned by scraping and 8�� ���g�i���H����.��� : : : : : : : : : : : : : : : : : : : : : : : : ·::: �:�J burned together with a hot iron without solder. Car fender. W. A. Morris . . . . . . . . . . . . . . . . . . . . . . . . . . .  536,475 Car fender. M. M. Scott. . . . . . .  . . . . . . . . . . . . . . . . . . . . 5.�6,235 

(6468) H. S. L. A. asks : Wh at is the 8:�.1;�gJ\l'�r{i�ki�izs��or��::.· . . .' ... .. . ... .. .. . ... .. .. .. .. . : . .. .. .... : �:Mi latest theory of electricity ? We have several theories of 8:::: ��le��
i
��a�J,

C
�t���St':'k� -il.�:n<.1;�: : : : : : : : : : : : : �.J:ililli our own make and would like to know how far we are Car switch device. S. M.· Bradley . . . . . . . . . . . . . . . . . . . .  536.262 

from the most
'
gene�aIlY accepted theory of electricity. Cars. portable device for unloading. G. H. Hnlett 536.209 

A. Your question is a very broad one. You will find ex. Card I!rindin!!, B. A. & W. DObson . . . . . . . . . . . . . . . . . . 536.375 
3:��1:��.�6J���

n
g ����!IJ1� �.V{v�ic�x?: .�'���.�

.
::: �:�� cellent articles on the subject in the SCIENTIFIC AMERI- Cart. A. L. Smith . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  536.485 CAN SUPPLEMENT, Nos. 666, 719. 857, and 995. We can Cart. road, Barker & Laird . . . . . . . . . . . . . . . . . . . . . . . . . . . 536.369 

also supply any books on the subject. 8::�er.
S
l: f�1R��g .�a�:: . . . . . . . . . . . . . . . . . . . . . . . . . . . . 5.�6.366 

(6469) L. B. asks : 1. In what way does 1 8��l�i����l 
m
::'���i';;es. g�i��

c
:

m
��ciiaiiiB'ri{: . . O: 5.'l6,298 

the difference in distance between the carbon and Ohlsson . . . . . . . . . . . . ... . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  5��,3§� 
platinum points in the Blake transmitter affect the in· gg:�k ;�:.n�r;e�: ��cIi�����ie an(i'gage ·ioj.: G':C 536,5h.3 

tensity of the current ? Docs the current decrease ac· , Chi�tl�Sc\I�r·aiid·g.al;J·e ·counte·r,·E: i): ·iiock·wely .
.
. :: i�::n� cording to the amount of air between the points of con· Cigarette is. manufacture of, A. L. Munson . . . . . . . . . 5.36,290 

tact ? A. The points are always in contact. The pressure 8�!�Pfors�:r;;���s�1���ets. etc., \V. H. Payne (r) 11,482 
constantly changing causes the variations in current Cloth singeing machine. Whitt le & Reynolds . . . . . .  536.408 

• effecting the transmission of sound. 2. If a thin 8l�l��s �:�W:�l:m�<i. ·:.og�reiter: : : : : : : :::::::::: : �:t� 
HINTS TO CORRESPONDENTS. 

N a m e s  a n d  A dd I·e .... must accompany all letters. 
or no attention will be paid thereto. This is for our 
information alld not for publication. 

References to former articles or answers should 
give date of paper and pa,ge or number of question. 

I n q n i ri e fil  not answered ill reasonable time should 
be repeated ; correspondents will bear in mind that 
some answers reqnire not a little research, and, 
though we endeavor to reply to all either by letter 
or in this department. each mnst take his turn. 

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

Special 'V l' i lt e n  I nfo o'm ati o n  on matters of 
personal rather than general interest cannot be 
expected without remuneration. 

Scie n t i fic A m c o' ; c a n  S lI ll p l e m e ll t s  referred 
to may be had at the office. Price 10 cents each. 

Hooks referred to promptly supplied on receipt of 

rubber ball filled with carbonic acid gas were placed Coal bunker. Curtis & lsaacs . . . . . . . . . . . . . . . . . . . . . . . .  536,186 
near to the mouth piece of a bell receiver while in ��:;.�:g�11:hl';;-k

d
!�g:;i����l:M.l,;;0���I.��::::::::: : : gil&�� 

op.eratlon, would the. sound be increased ? Could 8g�e;r�nge�e�!��/��6l���g '  v. �-.,. V on Ried . . . . .. 536,492 
thls sound be retransmItted ? A. It would concentrate, Corset or dress stay steels, machine for cutting 
not increase the sonnd. It could be retransmitted. 3. olr, D, E. Creech . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  53'l.564 
Do you think that it would be in any way possible to 2g�t�rn�l.

n 
�

l
::b!��'o��Dn��n

��s�I���piing: 
. . . . .  53

6,2
00 

obtain powcr from the rotating of the earth ? Has any 8�:��na��:rJ�;:;�};i:�.��·. ��clttti�an : : � : : : : ::. �s3:�t� 
one ever attempted it ? A. This is among the possi. Creamer, centrifugal , O. Oblsson . . . . . . . .  _ . . . 536,579, 53fi.58O 
bilities, but has not yet been demonstrated to be prac· 8����:,�·����

i
J�;:�;,�'. �:. �:��:::::::::::::::::: : :  .�NM 

ticable. 4. Have made Page's rotating armature as Cu linary implement, J. J. Hayes . . . . . . . . . . . . . . . . . . . .  586.521 
described in Sloane's H Electrical Toy Making, " and it 3�1�����g�: �o��.o��

s
Yt�<g'�!t::::::.':::::::::::. :::::: t�:� 

works well as a motor but it will not generate. Cannot C ultivator. band garden. C. J .  Abbott . . . . . . . . . . . . . .  536,251 
surmise what the cause is. If possible suggeE!t a remedy. g����� �ga�e

w�rIt.-E�s·a�I����.�·:::. :::::::::::::::::. �:� 
A. It will generate some current if rotated rapidly 8�it��t, §��i�:n�·c�t�r�

0'J:;ip,;ciiiie;: ·Root·ciii: 
5.�6,311 

enough. 5. Please refer me to some periodical or book ter. 
telling of the advantages of galvano·cautery. A. For a 8��1�� ��

a
8:§�h'glt'0�: .

U
:
KI��.��: : : : : :  : : : :  : : : : : : : : :  �:t�� 

price. 
ilIi ll e o'a)" sent wr examination 

marked or labeled. 

good treatise or galvano·cautery we refer yon to Bige- Dam . gravity. E. R. Beardsley . . . . . . . . . . . . . . . . . . . . .  536,453 
should be distinctly lowls " International System of Electro-Therapeutics," g::�i[ca�i:ti ������

d
'piants: ·stem·s·: ·or· ·ieav·es: 536,443 

8vo. cloth, 1160 pages. Price $6 by rrail post paid. machine for, Walker & Stepbenson . . . . . . . . . . . . . 536,495 
g���:f ��I��l{·o�i.�1���u����s·. ·.·.·.·. ·. '. ' ... ..

.... : .. .. .. .. .. . :: �:�+ (6464) W. C. E. writes : In a town in (6470) J. D. says : 1. I have constructed Detergent compounds. manufacturing. W. B. 
this State the water supply is pumped from a lake to a storage battery like one described by yon some time ago. Peterson . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  5.'l6,<180 

reservoir situated at a distance of about 1.800 feet from What would be proper resistance to discharge them Bl:g �����:JL�get��WCkson: : : : :  : : : : : : : : : : . : : : : �:�� 
the pnmp house, and at an elevation of about 300 feet through in forming; size of plates 10 X 12, 7 plates to cell, BU��\�� ��� �fI�d\��i�:C�

i
.i'c'j;l�e�6�l'l

0
Ii��in� 

536,551 
above the town ; the power nsed to elevate the water is 26 cells in all? What wonld be number of hours they neborg . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 536,339. 536,340 
two Worthington compound pumping engines. with wonld run, and how many 16 candle power la:ups wou�d g�i��

.
i
J
� f.a3�h��;,�·

.�: .��.
i
.
el��: : : : : : : : : : : : : : : : : : : :  �g:t!l� 

steam cylinders 12 and 18� inches diameter respectively, they run, an� how .Ion?? A .. Four ohms re.lStance Will 
B�m 'to�i� �;;;�g?3�1B. Pickett . . . . . . . . . . . . . . . . . . . . 536,231 

" ater cylinders 8� inches in diameter all 10 inches I answer for dlschargmg m  senes. They should run ten Dr'p tand for drinking glasses J Kickhefel 536 353 
stroke, and arc of 750,000 gallons capacity each per 24 hours and maintain about twcnty 16 candle power lamps, Dr:)p�er. See Batter dro pper. ' • . . . . . .  . 

hours. As the capacity of the pumps greatly exceeds the but it wonld be safer to make a large deduction to allow Ri�:n�:�:�ih'1,t�.&aR'i,�:�f� .���: .�:. �����.����: : : : �:m 
wants of the village at present, it is proposed to use a for imperfection of construction. 2. Have mot.or sixteen Dye, blue azo, R. Kircbhoff . . . . . . . . . . . . . . . . . . . . . . . . . .  53ti,582 
portion of the water from the reservoir to operate a 6 segments to commutator, leads give one-quarter tum, B�����'���bf��al�tc.

s,}�s·tftw�iI��·.?
t
.
i�::�:� : : : : :  

.
. : ��::�¥ 

. h I h' h . .  I '  d '11 d brnshes work on oPposite sides,have three � inch carbons l Dynamite shell . C. J. Crowley . . . . . . . . . . . . . . . . . . . . . . .  536,565 
inch turbme water w ee , w IC It IS C mme WI e- � Ed e M Y Warren 536 497 in each brush holder, and in a few minutes' run, commu · Elbgo�· fittings. mould' for 'ii'ning: G: '\v:· Harrlng·-· , . 
velop 100 horse power nnder 300 feet head, to operate a 

tator and brnsh holders become so hot that YOll cannot , ton . . . . . .  . . . .  . . . .  . . .  . . . .  .. . . . . .  . .  . .  . . . . . . .  . . . . . . .  . .  .. 536,;?O! 
dynamo with which to light the streets. Would this be 

touch them, and in a short while so hot that it will nn- };Jl�g��:; ����:nfre�;,���;�C: M::iordan: : : : : : : : : : :  tilli:� practicable ? Would it cost more or less for fuel to fnr-
solder leads from commntator. Run with 50 volts about �lectrie switch. C. C. C�esney . . . . . . . . . . . . . . . . . . . . . .  536,266 

nish the power for a dynamo in this manner than by Electflc SWitch. C. J. Miller . . . . . . . . . . . . . . . . . . . . . . . . . . 536.221 
an engine directly attached ? A. Your pump ha" a ca 10 or 1') amperes. Please give me cause for this, and Flleetrical meter. combination. H. C. Parker . . . . . . .  536.47§ 

d A Y fi Id ma be out of proportion to Elevator. H. Longauer . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  536,210 
pacity of 520 gallons per minute, and too horse power Ly reme y. . our e . .  y . . Elevator operating r,necbanism. D. D. Walton . . . . . 536,?6'2 
the best impact wheel requires 1,560 gallons per minute i your arm�ture, bl�t try . glV1?g �t less potentIal. Inter· �he����r �!�ee��:s. ���TI��:k Locomotiv'e ' ei-iidiie: 536,083 

under 300 feet head. So that the total horse power of pose a resistance m serlCs With It. Rotary steam engine. Steam eng ine . 
your pumps is but one-third of the power required. It :��:��t��?

ic
8!�

r
8�i;�npd��t���r�: F. It. Baldwin .. 536,255 

is a decided waste to pump water by steam for generat- TO INVENTORS. Eyeglas� case or h older, A. C. White . . . . . . . . . . . . .. . .  536,507 
ing water power. Direct steam power for the dynamo is An experience of nearly flfty years. and the preparation �:����,Il�rt:;,�W1����.� .�� .�� : : : : : : : : : : : : : : : : : : : : : : :  �:�f� 
proper and practicable, and the befit of all is a combined of more than one hundred thousand applications for pa- ����:�l:� �::l��' ::fr:idKggAdei-{si'ng' appa�atus; 'E: 536,354 
compound engine and multipolar dynamo. tents at borne and abroad, enable us to understand tbe Green . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  5.'16,515 

laws and practiae on both continents. and to possess un- E'ence Jock and stay, wire. C. M. Suter . . . . . . . . . . . . . . 536,488 
(6465) J. W. H. asks : What is the l oss equaled facilities for procuring patents everywhere. A ����� ��';,�\��e�;;:l��: �·i�:.

a
��H' .

. FOX:::::::::::·. :  Wi:�R� in friction between the transmission of 100 horse power synopsis of the patent laws of th e  United States and alI Fender. See Car fender. 
with direct connections with engine and a beve1 gear? foreign countries may be bad on application , and persons Fertilizer. J. W. Hickman . .  . .  . .  . . . . . . . . . . . . . . . . . . . . .  536,283 
Also loss in friction between a direct connected engine contemplating t h e  securing of patents, either at bome or �nie�e��p;.PiXh!?�a�·er:l

i���::::::::::::::::::::::. �:� 
and a machine driven by belt? A. The loss of power abroad, are invited to write to this office for prices. Filtering apparatus. beer. W . Albach . . . . . . . . . . . . . . 536,503 
transmitted by belting is somewhat variable, depend- which are low, in accordance with the times and our ex- ���� ��1i�:��b��: :�)tt�:i1atic: ·c: 'iV: . Kersteter: : : : �:;�� 
ing upon thickness, tightness and velocity. On an tensive facilities for conducting the business. Address FJanging machine, J .  :.\J iskolczy . . . . . . . . . . . . . . . . . . . .  , 5.16'

2
437 

;\fUN'" & CO . • office SCIENTIFIC AMERICA N. 361 Broad- Flash Ii�ht mechanism, E. D. Evans . . . . . . . . . . . . . . . .  536, 76 
average the loss is about two per cent by crcepage, and way, New York. �l���h�:;.�:.

e
s.�i::o .  ��:.��

s
: . :::::::::::::::::::::.: �:� the loss by increased journal pressure and flexure of the Flour bolt. vertical . A. Gillespie . . . . . . . . . . . . . . . . . . . .  5;16,513 

belt is from � to 1 per cent more. A total of 3� per Forl!e. A. Rice . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  536,581 
cent variable. The loss by gearing of equal size and of INDEX OF INVENTION S ������e�y\�\¥i�\':',::.��:::::: ·::::::::::::::::::::::. M�'��� 
the larger dimensions, well made and adjusted, is very Furnace, R. Wirth et al. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 536,249 
small, embracing only the friction of the teeth, amount· ����:c�e�;�;eei info�

o��o�J· rabf�s�e
Ha·tliaw·ay· ·& 

5
36

,3
72 For which Letter_ Patent of t h e  G Id 536 469 ing to from � to 1 per cent of the transmitted power. 

United StateR were Granted Garm�n;�aUger, E: 'W : H(;;.n·e;: : : : : : : : : : : : : : : : : : : : :  5.,6:470 
(6466) G. W. S. writes : I am a reader 3�re�1I1;1;e

e'Ii,;;r��iv:ate. w .  Lambert . . . . . . . . . . . . . . 536,287 

of the SCIENTIFIC AMERICAN, and would like to know 
whether in the manufactnre of a small experimental dy. 
namo one would get as good results from a drum arma
ture as a shuttle armature ? And if so, ought the size 
and amount of wire on the armature be the same as would 

Generator. See Hot water generator. 
Gig mill, H .  N. Grosselin . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  536Jilfl 
Glassblower's snap, M. S. Thompson . . . . . . . . . . . . . . . . 536,241 
Governor, steam engine, J. Begtrup . . . . . . . . . . . . . . . .  536,505 

" N O  EACH BEAKING T H A T  DATE .  Grain binder, Ellithorp & Steward . . . . . . . . . . . . . . . . . .  536,422 
Grain binder, M. Kane . . .  : . . . . . . . . . . . . . . . . . . . . . . . . . . . 5M,571 
Grain drill, P. M. Gundlacb . . . . . . . . . . . . . . . . . . .  , " . . .  53€.337 

March 26, 1895,  

(See note at  end of  list about copies o f  these patents.]  Grinding mill. J . If. 'Vinche l l  . . . . . . . . . . . . . . . . . . . . . . .  53f:i,410 
open grates, ilIustrated.-Arranging effective in- be used in the same dynamo on a shuttle armature ? By Gum. manufacture of starch. V. G. Bloede . . . . . . . .  506,2m 
t ·  '11 tr d II d t "ake I·t larcrer' two or Haiter tie. J. Cornell . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. 536,511 erlOr, 1 us ate . a means use a rum arma ure. .in I'"> , Amidotriazm, W. IIerzberg . . . . . . . . . . . . . . . . . . . . . . . . . .  536,524 Hammer. G. A. Lambert . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 5a�,�34 

three tImes the diameter of the shuttle armature. We Anchor W R Baker 5:36 177 Hand paO. D. ShIrley . . . . . . . . . . . . . . . . . . . . .  . .  . . . . . . . 536.048 
The Scientific American

. 
Bui1dill� E<l!tion is issued refer you to SUPPLEMENT, Nos. 1611 599, 600 and 844, Anvil. vise: and drtlh�g inach;ne: ·comb;ne·d; S: B: ' HaJ:ia

efi b
�et��o��es b anger. Garment 

h
anger. 

monthly $2 50 a year Smcrle copies 20 cents. Forty . Me ... ers . . . . . . . . . .  " . .  . . . . . . . . . . . . . . . . .  . . . . 5;�6,219 g I! .  I'k h' k f . ,  • 0 , • for information on the constructIOn of small dynamos; Armature for electric macb ines, E. C. Morgan . . . .  5:16,439 Harvesters. re:;pers, or I e mac mes, III e or 
large quarto pages, equal to abont two hundred ordmary . 

10 ts h b '1 Auger earth G Laube . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  536,434 cutter for, � .  Fflesz . . . . . . . . . . . . . . . . . . . . . . . . . . . .  �,464 
book pages ' forming practically a large and splendid price cen eac y mal . Axle, ;"agon: D. Bullock . . . . . . . . . . . . : . . . . . . . . . . . . . .  536,264 'lia�ve8dllll! f�ch�ne, M

i:, 
E. �u�le\v

' "  iI . . . . . . . . . . . �>��� 
MAGAZINE 

'
OF ARC�ITECTI'RE,

' 
richly adorned with (6467) E. W. H. writes : 1. Kindl y  tell �:��oc��w �,;;.��n���: .

R: .�:.�:��I��.
n : : : : : : : : : : :  �:�i� H�t ��imc��rl ig�ap���at�8: j. Ives .��. """""""""":: 5:;6:568 

elegant plates in colors and with fiue engravings. iIlus· me how walls are wainscoted " ith tiles, that is, ho� �e �����i�J�§f'i �';.�c';.��e
.
be.ate�: .�:. �'. �: .II�:'l.:: :  M�;� n�� ������: �: Ii: ���·hI"I�. ��VIS:::::::: . . ::: . . . : : :  �:�� 

trating the most interesting examples of Modern Architec· tiles ru:e best fastened t? the walls, �nd what backmg IS Bell r�nglllg d evice for vehieles. White & Glover. 536,�99 'li��f'i�r ���t����li���r �es'l;I'i::;eJ��:'If.
b'i��f:�en 536 500 

tural ConRtruction and allied su bJ' ects first Imd down npon which to lay a tile floor over wooden B�lt hl!ht�ner, O. Bach . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  5.'l6,H23 H' d h ' d . • J ", Ch '36 456 ..., . . , . .  BICycle dnvlng llear. 1.\ B. Snyder . . . . . . . . . . . . . . . . .  536,550 � e stretc lng eVlC,e. . .. v .  apman . . . . . . . . . . . . i) , 
The Fullness Richness, Cneapness, and Convemence JOiSt. so a. to IllSure a water tight Job free from cracks. BICycle . rai lway, R. Herz . . . . . . . . . . . . . . . . . . . . . . . . . . . . 536,205 Hlllge. trunk, W. A. '1 ruesd

W
albe , til' . . t' . . . . h . . . .  

k 
. . . . . . . . 536.400 , . . b b dd' f B c cle saddle cover W C McIntIre 536 riBS Hook. See Ladder hook. I e ree 00 • 

of this work have won for it the L.utGEST CIRCULATION A. Portland cement freshly mIXed IS the e�t e m� or Bla�kboard. T. Hooley . : . .  : . . . . . . . . . . .  : : :::::::::::  .
. .  

500:526 \ Horse po,;"er, S. Z. Schwenk . . .  , . . . . . . . . . . . . . . . . . . . .  536,t!7 
of any Architectnral Publication in the world. Sold by I tiles for walls and floors. For floor backmg put m a Bhnds, means for actuatmg window. W. H. Horse welg!'t. D. B. Maconachle . . . . . . . . . . . . . . . . . . . .  �36.4 (3 

. . h f h b Elwell. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  536.42R Hose couphll!'. F. B:. Howe . . . .  ; . . . . . . . . . . . . . . . . . . . .  536,350 
all newsdealers. MUNN & CO., PuBLISHERS, deafenmg floor two mehes below t e top a t e earns, Boat stoppin!f and steering device. H. A. Sheldon 536.236 Hose covering, fleXible, A. P. Coebrane . . . . . . . . . . . .  536.419 

361 Broadway, New York. well fastened to prevent springing, and filJ;with good mor· ' Boller. See Steam bOIler. Water tuhe boiler. Hot water generator. J. Engelhart . . . . . . . . . . . . . . . . . .  536,197 

© 1895 SCIENTIFIC AMERICAN, INC.



222  $titut if i t  �mttitau. 
Hydrometer, T. Lohnstein . . . . . . . . . . . . . . . . . . . . . .  536.RI6 I Steam engine, W. R. Dow .... .. . . . . . .. . . .. . . . . . . . .. .. 586.194 1 
Indicator lock, J. :\1. I£.dgar . .. ... .. .. . .. . .  536,195, 536,196 Steam engme, W. "J1�. Good . . . . . . • . . . . . . . . . . . . . . . . . . .  536,468 
Indicatol' lock, J. Z. Rorallack . . .. . . . .. . . . . .. 536,sm �team engine, J. V. [{ice, Jr . . ... . . . . ... . . . . . . 536,39'2. 536.393 
Inkstand, fountain, L. N. Thomas . . .. . . .... . .. . ... . 53 6,3 61 Stitcb separating and indenting machine, J. B .  

Ink wel l .  J. Morton . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  536.442 Hadaway ... . ... . . .. . . . .. .. . .. . . . . . ..... .. . .  
·
·
·
· . . . . 536.338 

In8ulatin!! h igb tension coils of transformers. Stocking, G. H. Vernon . . . .  . . . . . . . . . . . . . . . . . . . . . .  536,322 
Schneller &. \Vissc." . . . . . . . . . . .. ... . . . .... . .. .. . . .. 536.319 Storage 8tructure, knockdown • .  J. �acdonald . .. . , .  5.16,435 Insu lation . apply ing, F'. K Case . . . . . . . . . . . . . . . . . . . . . 536,184 Stoves, filter fur gasoline, C. S. 'VhIte .. . . . . . . ... ... 536,364 

J ewels, producing" metal art oojects set with ,  V. Stub holder, \-V. \Vil lis . .... . .... . ...... .. . ... ..... . .  536.409 
H. Bloede . .. .... . . .  . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  536.259 Stump extractor, J. T. Emerson .......... . . . . . . .. .. 536.424 

I.\:ey . See Yoke key Submerged way. l\t. A. De Palacio . . . . . .. . . . . .. . . ... 536,857 
Kitcben cabinet, ,T. Berntsen . . . . . . . . . . . . . . . . . . . . . . . .  536.258 SuppositOl')' macbine, C. A .. ·l'atullJ .. . .......... .. . .  53ti.240 
Kitchen cabinet, S. \-V. Tate . . ......... . ..... . .... . .. 53 6,48 9 Switch. See ElectriC switCh .  Railway switch. 
Kni tt ing'o machille. circular spring beard needle. Switches. automatic safety lock fol', 'rew & Riggs 536,587 

F. H. Gates . ..... . . . . . . . . . . . .. ..... .... .. . . . . . . . . . . 536,201 Sword scabbard. H. O. 'Vel l er . . . . . . . . . . . . . . . . . . .  -. . .  536,556 
Label holder. A. C. M ills. Jr . ... . . . .. .. . . . . . . . . . . . . . . 53G.380 'l·ablet. order. D. H. Roberts . . . . . . . . .  . . . . . . . . . . . .  ,'j;l6.R�5 
Laces, cl ip for securing boot. shoe. or otber, \V. 'l'elegrapby,  P. B. Delaney . . . . . . ... . ....... . . . ... . . . . 536,420 

H. ·1' h rift . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  5.'16.400 'l'elemeter, F'. L. O. 'Vadswol'th . . . . . . . ... . . . . 530.494. 53G.555 
Lacing, F. S. MeKenney ... . . . ... ... . " . . . . . . . . . . . . . . .  536,476 Telemeter attachment. tcle�wope, F. L. U. \Vads-
Lacing hoole heads with plastiC material, die for 

Tel:P����e: J': i .i :  pi.lce·: . . . . : ::: .-::::: ::: .
. . . . . . . . . .  :.: K�:��f 

Lad�:r���:" 6�'B���ii : : : : : : : : : : : ' : : : : : : : : : : : : : : : : : : :  �:�i 'l'elephone system. Sabin & Hampton . . . . . . . . . . . . .  5;)6.23.1 
La(:lder hook, L. Ferguson . . . . . . . . . .. .. . . .... . . . .. . .. 5311.461 Telephone exchange sy::tem, �. 'V. Hol man . . ... . 536.382 
Lamp. safety, ,V. J .  Cal laghan . . . . . . . . . . . . . . . . . . . . .  530,4.55 'l'ie. See Halter tie. 
Lathe for turning irregular forms, L. G. Merritt . . 53(),385 'l'ire, pneumatic, 'V. A.  'Varren . . . . . . . . . . . . . . . . . . . . f>3G .363 
Lathmg, metaWc. \V. C. Schaper . . . . . . . . . . . . . . . . . .. 5.'31.1.2:34 '.rire tightener. Howard & Grandpre .. . . ... . .. . . .... 536,349 
Lighting device. 1.  M. Rose . . . . . . . . . . . . . . . . . . . . . . . . . .  536,446 Tire. wbeel . M. Adler . ... . . . . . . . . . . . . ..... ... . . . . . .. 5HG,502 
Lock. See �Ievator l.:)ck. �"'ence lock. Indicator Tower, metal. Hanson & :l-leyl'ick . ... . . . . . . . 536,20a 

lock . Seal Jock. rroy. Austin &; Craw . . . . . . . . . . . . . . . . . . ... . . . . . . . . . . ... 586,176 
Lock, H. V. P. COOke ... . .... . . . . . . . . .... ......... 53 6.510 'roy, game, O. 1'. Dl)ughcrty . . . . . . ..... . ........... 53(i.193 
LocomotIve engIne, E. B. Coxe . . . .. . . .. .... . . . . . 530,873 Toy, mecbanical, Crossley & Birnbaum . . . . . . . . . . . . 536,512 
Loom picker �tick, \V. L. Keith . ........ .. . . .. . ..... 536.2S6 ·1 1'roney t!ystem8, adjustable switch for, M.  �1. 
�:���i';e

c
�:��·a:'��c�P�I .. ��e ·i;i·ralldy ·. ·.· . .. . .. .. .. .. .. .  '. : ��:��� Tro����po·on·

. · 0: J".' book::::::: :::::::: .:::::: ::::.: �:i� 
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:\Iai l  bag- bangeI', G. :l-I. Patterson . . . . . . . . . . . . . . . . . . .  536,4'jg , Truck. car, \Y. ,"V. :.\lcKee . .. . . . .. . . . .. . . . . . . .. . . . .. . . 536,539 

�lai��¥r�Y.��· .. �.�:��� . . ��: . . ��.��.I����.� .��.':.�� .��'. �: 536.257 I :±:��riur ��
e
vr�

l
:i��l:t;.��

e
ed musical instruments. 

Malt, manufacture of crypto, C. L. Hart . . . . . . . . . . .  536':HH . F. R. Converse..... . . .  . . . . . . . . . . . . . . . .  536.563 
Mao, M. Arriaga . . . . . . . . . . . . .. . .. . . . . . . . . . . . . . . .... . . 536,flV4 . 'T'uyere iron. A. Pederson . . . . . . . . . . . . . . . . . . . . . . . . . . . .  ;);lI i,317 
Match making mach ine, H. C. Spaulding . . . . . . . . . . . 5.36.402 'rwine and manufacturing same. G. H. ·�il1 is . . . < . "  536.421 
Matcll safe, �. E. Bal L . ... ... . . . ...... . . . . . · . . ... . . . . 586,5(',0 Type case bracket or support. 8. Stovbens . . . . . . . . .  53G,2.39 
Metal rolls. grinder and dresser for, 'V. E. HarriS 536,520 '.rypewriter drop cabinet. . L. S. Hayes . . . . . . . . . . . . . .  536.847 
Metal rol J s  in their housings, grinder and dresser Typewrit ing machine, H . . Jarvis . . . .  . . . . . . . .  536,588 

for, \-V. E. Harri s  ....................... . . . ...... . .  53 6,519 : 'rypewritif'£! machine. 'I'. H. Stackhouse . . . . . . . . . . 5.�.30.'1 

l\l
e
��k1n�I��)¥:s it��g��t. Wri:��cl�'&S��t�l�e��:. 5.16.278 I �������t����T�,UH.�liI�1Y��iatil:::" '-": .' : :: . .: . :  �:��} 

Meter. Bee FJlectri cal meter. I Valve, balanced 8lid�.,l. II. C. Clay . . . .. .. . . .. . . . . ... . 536,502 
Microscopes, mecbanical stage for, J. P. Swift . . . .  5..16,552 Valve device, '1'. L. vvebster . . . . . . . . . . . . . ... . . . . . . . . . 536,245 
)'11 1 1 .  See Fu1 Jing. mi I 1 .  Gig mil1. Grinding mill. Veh jcle brake, pneumatic, H.  P. Booth . ... . . . . . 536.261 
Mill ing machine, J. L. Bogert . . . . . . . . . . . . . . . . . . . . . . .  53G,416 I Vehicle front. J. S�uder ... .. .... . . . . .  536,300 
Mine trap door, G. Bonenberger . . . . . . . . . . . . . . . . . . .  536,fl61 Vehicle toe rail, C. C. B l'adley.... .... . . . .  5311,370 
Minin'! machine. electric, E. C. Morgan . . . . . . . . . . . .  5.'16.438 Vebicle wbeel. G·. Jobson . . .. . . . .. . . . . . . . . . . . ... . ... 5.1G.528 
Mould for l�n�ng uniotl8, G. ,V. Harrington . . . . . . . .  GJC,344 VeloClpede, N. Smith . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  536,549 
Mould for Immg unions or couplings, G. W. Har- Velocipede provided with electrical communicatw 

O R I H N A lt y  lt A 'l'ES. 

] n Mi d e  Pn2"e. e a c h  i n Met'rion - - 7 :i  cent" a l i n e  
B n c i.: Pa::e ,  ench  i li ltl e l' f i O Il - • - - 51 .00 n l i ll e  � For some classes oj Advertisements, Special and 
H'iQher rates m'e required. 

'l'h e  above are ehar�es per ag-aLe line-abont eig-h t 
wor�s per I�ne. 'l'h is notice sbows the width of the line. 
a.nd IS set 111 agate type. "B}ngravings may head adver
tisements aL the same I'ate per a�ate line. by measure
'"Dent, as t..he  letter press. Advertisements must be 
receiyed at Publication Office as early as 'l'hursday 
mormng to appeal' in the fol l owing- week's issue. 

W09tPou��!I!���e!�nB�a�!S 
time and monelJ by using our 

and Hand Powel llIaclinelg 
SEND FOR CATALOG UES

A--'Wood-working Machinery. B-Lathes, etc. 
SENECA FALLS MFG. COMPANY. 
695 Water St.. Seneca Falls. N. Y. 

HAVE YOU SEEN 
The N ew Green River A I  

Dr i l l ing Machine P 
Everytbing done-drilling and revers .. 
ing-With one hand, without taking it 
from crank. Price $15.00 ItT Send tor Catalogue. 
WIJ,EY & R IJ SSEl,I, M F G .  C O .  

G l' e c n fi eld, 11l n s s . ,  U. S .  A .  
rington . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  536.34.3 ing apparatus, R .  H . 'Voltf . . . . . ...... . . . . ....... 536,411 

M�tion controll in!:  mecbanism. A. Sedgwick . . . . . .  536,58! Vending machine. coin-operated chance. E. Law- . , _ _  SCI ENTIFIC A M  ERICAN S U PPLE-

. , .sk, artIfiClal: � : Raur ....... ...... ................. �'

.

324 r�nce . . . . . . . . . . . .  '
.
' .� . . . . . : �, '. " " " : " " " " " " "  . 536'355 I '\'Ill�N'l" Any de

. 

sired back: number of the SCl];NTIFJC 
NaIl drivi�y

g macl:tlDe box, J; J. Hayes . . . . . . . . . . . . . .  n.�,4.27 V�ntll ator. See ',:ater cloSd ventIlator. AMERJCAN SUPPLElH}£)l"'!' can be bad aL this office for Numberinn machme, E. P. 'leal .. .. ... . ... . . . . . . . . 536,448 VISt::, 'V. J. 'Yanle�s . . . . . ; . . . . . . . . . .. . . ... ... . . . .... ... 536 .4�� 10 cents . Also to be had of newsdealers in all parts of N,ut lock, O. C. 'Y�tsel . . . . . . . . . . . .. ... .. .. . ... . . .. .. . 536,49� VotIng macbme, ..b .  H .  G·llbert . . . . . . . . . . . . . . . . . . . . . .  536,466 tbe country. 
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�: : : : .: :  :: .... : ��:��¥ ;����·��o����;llbb6;��f��let & Nordmann . .. . . .. 53fl.440 ----.::......-----------------

Orclnancel recoil operated automatic, A. A. \Vatcll Case pendant. }Jl:ser & Cann iff . ... . . . . . ..... .. 586.Z74 
McKm.c;ht ......... . . . . . .... . . . ..................... . 53B.3S7 \Vater closet Cistern . B. Dale .... . ... . . . . . . ... . . . . . . .  536,187 

Organ. O. E. & G. C. \Vlck . . . . . ..... .... . ..... . . .... .  536,247 \Yater cJo�et flusbing tanks. chain pull for, J .  w. 
g���sg6��' �n �h�e�� �

o
v���

n
fo'r 'retairiing'" L:'j:  530,4m \Vaie��f�;ei 'ventll'ator: ,\V·.·Sc·bal·nwcber : : : · : : : : : :  �:�� 

Pact��:��;���DC: ·fl.·Hol·tiles : : : : : : : : : .: : : : : : : : :  : .:: :  ��:� ��:t�� ���\e:r,}�V�ISC�)������
l
er : : : : : : : : : : : : :  .. : : : : : :  �:�� 

� M A N U F"A C T U R E:.  T O  O R O E:. R  PECIALT I ES & N O V E LT I E S - PATENTED ARTICLES -SMALL OR r i N E.  M AC H I N E.RY. 
SEND "'� c;.ut OTTO KONIGSL.OW 
� fg"1"��49 MICHIGAN ST. CL£V£LAfl • O. 

Pad. See Hand puci. Water tube bOiler, H. L. Wilson ..... .. ....... . .... 536,449 
Padlock. permutation. 'V. E. Hul l ine:er . . . . . . . . . . . .  ,J3tj.28.1) \Vax holder, sealing, E. n. 1\loore...... ... . . . . . . 1.>00.222 0 I L W 5 C Paint can. M. A. �hrzyns!, i . . .  . . ... ..... . ..... . 53 6,217 Weather. strip. P. Wickes . . . ... . . . ... . . . . . . . . . . . . .. . . 586,5.58 E L L  U P P LY O .  Paper box. T .  F. Vi. Schmidt . .. ... . . . . . . . . ...... .. .. 536,544 'Veigher, grain, L. C .  Guttery . . . . . . . . . . . . . . . . . . . . . . .  536.281 

�:g:� ���k�t�l!.ilF�·��: �Cl;·:it�J�
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. . .. 536,33
4 

Peat cleaning anel d2corttcating macbine, G. A.  'Vheel supporting and truing device. A. DucHy .. . . 536.377 
Cannot . . . . . . . . . . . . . . . . . .  ..... . . . . . . . . . . . . . . . .  536.508 Whillletree book. L. S. Flat.au . . . . .... . . ... . . . .. .. .. 586.463 

Pen bolder. O .  A. 'YeissenbOl'n . . . . . . . . . .. . . . . . . . .. . 586 .. :107 \-Vb iffletree book, T. G .  Mandt .... . . . . . . . . . .. . . ... . 5H6,384 
Pencil and sharpener, combined. E. E. Monroe . ... 53 6,2R9 Wb ist tray. dupl icate. H. H. }1-;verard . . . . . . . . . . . . . .  536,lHB 
Pessary. H. M. Paine . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  5.'iG,540 'Vire stretcber. A. H. Sensenig . . . . . . . . . . . . . . . . . . . . .. 536,400 
PhantoBcope. C. If. Jenkins . . ... . . . . . . . . .. . . . ... . .. . 5'36.569 'Vrencb. See Chain wrench. 
Photozrapbic retoucher, A. IlJ. Peck . . . . . . . . . . . . . . . . 536,2H1 'Vrench, E. N. Woodward . ... . ... . . . . . . . . . .. . . .... .. . 536.312 

��gi.���:gf��� ��l�i���?��'. ¥: �d������::::::::::::: ��:i�� f�:�i�;��o���.nfv.�·oC£n���
i
:.
S
:::::: 

.::::::::::::::: �.�� 
Photo.g-rapbic shutter, A. G. 'l'isdell . . . . . . . . . . . . . . . .  536,242 

• 
Pianos, arch plate frame for uprigbt. J. B. 

Mitche\ .  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  536,578 
Pickling sbeets. etc .. apparatu8 for, A. E. Sawers. 5.'16,BS9 Pipe cutter, J. H. Vinton . . . . ... . . .. ... . . . . . . . .... . . . 536,554 Pipe fittings, mou ld for lining, H. \V. Harringtoll. 536,342 
Pipe. machine for making continuous. R. F. 
PiP�rg�:�a.er· �nd·j.eamer: ·lx·. Resiiler:::::: : : : : � : : :  �:;,W 
Planter. L C. Evans . . . . . .... ... . . .. .... .. .. ......... 580.830 �����e{i. \��\;!;: .�:. �:.���.�n� .... .

.
.... .. .
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Plow. garden, i\1. P. Jacobs . . . . . . . . . . . . . . . . . . . . .... 536.211 
Plow sub�oi.ler at tacbment. 'V. M. Carter . . . . . . . . . . &36,50!l 
Plow, woeeJed. H. Lmdestrom .. . . . . ... ..... . . . . .... 536 .574 
Power. See Horae power. . 
Pressure, apparatus for automatically intensify-
pr!��Fn�
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�a

e
cl��I��
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n
:il�d:r: �f�

g
�ti�r : : .' :::: : :: : : : : �:�� ��i�g�� ���:�';u:;�r���' attacllmei-;i,' Henkie' 

. &; 53().2& 
't'eal . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 5:36.428 

Pulley. window weigbt. H. L. Hart . . . . .... . . . . . . . . .  536 426 
Pulp. mach ine for moulding bollow ware from. 

,,1. L. Deering . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  536.189. 536.190 

D ESIGNR. 

TRA D E  M A RKS. 
Pulverizing rock. etc., machine for. P. McKel lar . .  536 225 Ale. True W. Jones Brewing Company . . . . . . . . . . . . . . 26.276 Pump, self-regulating. V .  Montalto ... . . . .. . . . . . . . . 5.,:)6:3..:ro Antiseptics and disinfectants. Newton, Chambers Pump, vacuum. J. L. Bogert . . . . . . . . . . . . . . . . . . . . . . . . . 5:.16,415 & Company 26 291 ����l�: }�·J\¥il:;'

i
����::::::::::::::::::::. : .

. . . . . : : :  �:�!16 Bedpans. 1. H. Ov'ingioii : : : : : : : : : : : : : : : : : : : : : : : : : : : : : :  26:300 
Hail bender. A. L. Stanford . . . . . . . . . . . . . . . . . .  5,'16.237, 536,238 I���s�:���tg��, -&.C�lc.a�ter;ia;n· Compai·iY : : : :  �:� �:n��;kin�' �a��

s
�o�g::�ttiiig' 'apparatus� ' iiI:" 536,4

59 CllrarS, F. Scbweizer .... . . ... .. . . .................... . .  26,274 

Rail��;?Cl�S�d �°riJ�it' e'tectric; W:Lawrence' (j.) �:�*} 8Ig�gr�g�
r
�����ea��gl�i:� :�

n
�:�r\���P���erB: 

26,299 

Rai lway. con(iuit electric. F. S. Davenport .... ... 536.374 ��
a
J�';{st��gi l�g��dC?��l;e::

n
I t W����r

a
&
t
(:g�� Ra!lway cros�ing signal, E. A. Hermann . . . . . . . . . . . 536,429 pany 26 267 Ral lway gate. S. 8. Smallwood . . . . . . . . . . . . . . . . . . . . .  536,320 Coffee, fig::OrientaJ"jia�·;�f;ictui·iDg.·C·ompaDY· ":::: : 26:279 �:l�::� ��11,elev���{�i�·l�A��\���S·.·. ·. ·. ·. ·. ·.·. ·. ·. ·.·. ·. �:�ZA Cough drops and otber remed ies for cougbs, colds, 

R ' 1  . r A G and sore throat, \VennekeI'�Morris Candy Com-
R:i, ::� :�2pnpj;�j'ste·m . �1��[liC': C: in: Eme'ry :  : : : :  r::Wa Dia���:' ·c: ·W·tiit.�an 's,' Co�pan'y : : : : : : : : : : : : :  : . : :.':: �:�gg �:n:�� �:��6g: i\l�'m��;��S:�: 'Deai: : : : : : : : : : � : :  �:f� Electric wires, flexib le tmmlating tubing to in

n:I��:� �:�t�g· oeJ���g�'lae�ic��j�F�nOb�r : : :  :: .. � �:� Eye1���
e
a;d�:�1:

n
sf�d��1�;a!tO

O
C�1����:f!ft'ijom� 26,307 

Railway switcbes, means for operating. S. H. ��r�;�lkS: si: Louis 'Firew�)rk8' co;TIjjany .' : : : .' .' :  :::: �8:� �lil ler . . . . . . . . . . . . ... . .. . . . . . . .. . ... . .. .. ...... .. . . . 5:16.474 � Isblng tackle, United States �et and l.'wine �:a:�� ���fl�: :.·L�· �i:
i��ns: : : : � : : : : : : : : : : : : : : : : :  �:� F Lo���bae

nlt: ·D·�i�tll ·il��pe·l:iiil· ):iiii 'Co'rr;pa'ri;; "  . . �.� �:H::;�: ���i��
c
��

o
�l��'t��ft

a
�ignaiing" ior: 'c: 53 6, 4 65 Flour, w�eat, corn. barley. oat, and buckwheai::i. ' 

Se Lden 536 547 & J. lJolman . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  20.281 
Raj�in seeder: 'w: 'j ohnSOl)::::::::::::. ::::::::::::: 53d570 ����tsJ,

'a�:rtai�' ::m
rsetdoW

e'j'e'c't'r' ,'ca' '1." 'S'p"e'r'r'y"E' 'l'e'c't',',I: C' 20.298 
Recorder. See Sale� recorder. ' 
Regi�ter. See Fare register. Game register. Gas�i\��lfl�a��;�gn(;g';Ji�n. 1Xq·�id· 'Ca:r'boiii'c 'Ac' i'ci 

26,306 
Regjster .for measuring" lengths of varying recip- M f t 
Re�����f�� ��g��i�tfrigA����in'e: 'F � 'L': B�iiey �'��� Hosie��� J�'kY[(���n��tf.��.� : : : : : : : : : : : : : : : : : : : : : :  : ::: �:ftfi 
R I C R J 'V')] t ' I ron. pig-. Clinton Iron and Steel Company . . . 26,309, 26,inO . e a�, . . .  1 0 . . . .. . ... .. . . . .... . . . .. . . . ... ... 536,559 ].J�ces, leather shoe, P. Gol dstein ... " .. . .... . ....... 26,2G9 R(�SPln� .. tor, H. Sch�e.ckloLh . . . . . . . ...... . . . . . ... . ... . 536.299 LIqUOrs. mal t. Bartels Brewing Compan y . . . . . .  . 2€ 277 

����I��r'i�
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.�� : : : : : �:�� Medicinal compound. tonic, Macdonald, Jameson ' 

�g�!r�u;t:�iIfe�gt�����£�ii�ndersori : : : : : : : : : : : :  �:�� Me�c92:J�:breis: ii: 0: 'F: 'j{'andoli;h '&' Compan'y : :  ��:�� 
Rli� . etc . . �teamer, E. N. Huyck .... . . . . .. .. . .. . . .. 536.383 �:¥fe����y�
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�g�r:le'rs' 2 6

,
271 

��1�e
r�c�:(l��

ei
��tt; ' coin' 'd'ispl'ayer ' 'an'ci ' ' cash 536,403 li'irDl of Solon Palmer • 2(' 286 
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1
6 Salt �*���r���.U�.'s. ·l����Sl·ee : : : : :  : : : : : : : '. : : : : : : .  ��:1M " v 

Sash bal ce J H B 5.36 4·2 POllSb fQr m.etals,' but not for stoves. Pennsylvania 
Saab ,  sw�::gi"nf! �i��9-0�aD: 'it ·Giii·I ·. ·. ·. ·. : ·. ·. ·. : ·. ·. ·. ·. ·. ·. ·. : :  536:� po��J�ltoa;wl� ���:�.yC: ·Ric·e : : : : : .' : .'  .. .' : : : : : : : : : :.: ��:�� ��:ff���'. �i�d�1.1 W��V .. 'BliiloCk':::::::::::::::::::: �:� Preparations of an antiseptic ann disinfectant 
S 1 1  k C V B 1 1:;3 �ature, toi let, N ewton. Chambers & Company .. 2{!,WO 
S�:J 19�k: B'. S.' St��:.l.t.��: .. :: .. ::::::.':::::::::::::::.: �:�� Registers. salf>s check books, and supply paper 
Seams of sheet metal cans. machine for forming t.herefor . . dupl icating and tripl icating, Mani-

and solderin'Y lock G T Pill ings eo" 589 graph RegIster Company .... . . .. ... . . . . ... . . ... . .  26,302 '"' , . .  . . . . . . . . . . . . . . . .  <J<)U, �opes and cordag�, C. '�T. Hunt Con;pany .......... 26.270 Reat. J. MaJ lett . . . . . .. . . . . .. .. ... . .. . . .. . . ... . .. .. . .. . 53 6.577 �I lver tableware. mc]udmg spoonR. ladles, kniveR Separat.or. See Magnetic separator. and forks, solid and plated, Bristol Brass and' 
��:�� li�\�����i: ���ri:iaii · .·: . :::: ::::::::::::::::: gjlNli Clock <company . . .  . . . . . . . . . . . . . . . . .  26.:m 
Shade. windo.w, A. H. Brumfield . . . . . . .. . . .. . . . . .... 536:5()7 Roap, tOllet. Mul bens & Krop1J: .. . . . . . . . . . . .. ... . . . . .  2G.285 
Shaft attaching devwe, J .  R. Baxter . ... . . . ..... . . .  b3t) 179 �tarch . J. & J. Colnlan . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  26,281 
Sbeet metal banq rai ls, finishing, W� Klose .. .. . . .. 536:53H 8�1tj�g�:\�fioC�:�er���n�:�f:l��1: ��C�c(��r::fn

a
.
ny .. 26,304 

Rbel �, book. R. Lmk letter . .  � . . ..... . . . . .. .. . . .... . .. 536.::'75 26 26fj 26 2fil 
���J�i��

I
�e:s����: ,�: �·(/:r;;:,lgl�r:  : .- : : : : : : : : : : : : : :.: ��.�� Tobacco and snuff. smoking and chewing'. S. IIoff: , . 

Ship's loa- and course indicator. recording, J. P. ' 
rpoo�'�����l,(���}£��V c: · E.' Tr�e�dell : : : : : : : : : : : : : : . : .  §�:�� 

sho�.
o
i�tg. ·HarrIs ·. ·. ·. ·. : : : : : . : : : : : : : : : : : : : : : : : : : : : : : : : : : �:�g '.rOy books, cards, and cardboard articles. \Volf & 

Shovel foot guard, G. Pa�e . . . ..... .. . .. . . . . . . . .. .. . . 5.'16.230 1·re��,��:.�,YXUg·U8t.ine ·�-t·c·omp·any : : : : : : : : : : : .' : : : ·::. �:�Ii �t����f. aS�:r�;w�v�·c�'g��ilig
: sig

·ria i
: · · · · · · · · · · · · · · · 5.3G.546 Underwear, l inen . H. L. Deime l . . . . . . . . . . . . . . . . . . . . . .  2!i,Z68 

Signal and switch ·operat ing apparatu�. electrical, ;:��/��dt��i�?�(��S tiq�O�l����iifOrili·a " Viiie 'and 26,289 
Sig��ll���i�ru: eie'ctric: (�iil'ette'& \Vtl l·ia·m·s : .: : : : :  �'�Af Fruit Company . .. . ...... ........ ............. ..... . 26,278 
3i2nahng apparatus. nlectrical. 'V. E. M. J ackson. 53G'210 -- ._- ---
�f��� l'i.

e
C�li'�;;; i:lan.

e
t.
t
: : : : : : : : : : : : : : : : : : : : : : : : : : : :  �;;:;:�i� 

Snow plow for street.. rai l ways, Dean & Matbews .. 5:36::328 
SO�lP ho!der. Gi lh.am & Ervey . . . . . . . . . . . . . . . . . . . . . .  536,.379 

§gi� Ipale��n������Ti)�.
uR? �. ����'t'er ' if) : : :  � : : : : : : 5fi:� 

A p r i ll t f: , 1  (� n J) ,"  ot t�e sp�cif:lcat ion and drawing of 
any patent In the foregOIng hs.t-, or anv patent in print 
issued sinCA ]&18, will De furl1lshed fi'orn this office for 
25 cents. In ordering please stute the name and number 
of the patent ctesired. and remit to !\lunn & Co . •  361 
Broadway, .New York . Spect�cles, '1'. A. Wil lson . . . . ... . .... . . . . . ... . . . . . . . .  536 248 

Spinning a:nd twisting machine spindle, J. \V. & .
' " � n.H n 4 I ia l l  p a t l· ll t � may now be obtained bv the in� 

. B .. Cnl J !ns . . ... ... . . ..... . . . . .... . . . . . . .. . ... . . . . . .  53H.:Wf) ventors for any of the inventions named in the fore-�p�nll1ne: rr�lg, J. Fo�ler . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 5:1(? �j(i . 129ing J is!, . proYldecl they are simp le. a;, a cost of $40 each . St�.mp affiXIng machme, E. C. Palmer .. . . . .... . . .. . 536,358 , .If comphcated the cost will be a l ittlp more. li"''1r full �taDd. S�e Bottle Btand. . lJ.1structions addr�ss M"nn &, Co., :ili1 Broadway, New 
Steam bOller, T. Herald . . . . . . . . . . • • • • • . . • •  , . . . . . . . ... .  �523 \: ork. Other fOreIgn pat.ents may also be obtained. 

Manufact.urers of everything needed for 
A R T E S I A N  W E LLS 

fW01i��:.
r ��:l::�!: ';r;:,

r
c��ra���

r
ll�fu1ri�' 

Tools. etc: . l l l u,� Jd . c fLf ll l Ol}"tte, pnce i ts[s,  
11"/111. lu:;cmtH r. Sf leelS on req ues t .  ���!t l'illlburg. 011 City and Bradford. Pa. 

E Also. 3� Cortlandt St., New York. ---------- .-----------
ARE Y O U  I NTERESTED �t:d,�c t�!fl���: 
E n g i l l e s . 'I' h c  l ll d i e n tol', . 1Uach i n e  � h o p  Prnc
t i e e .  or (�e ll t.· I· a l  l\l e c h a n i e a l  l\'1attcl'� ? Lord's 
Power and Machinery Magazine, a l00-page illustrated 
monthly, is filled with interesting articles on these sub .. 
jects, written by the h ighcst authorities, in plain lan
guage . . Price $1.00 per year. Send for this month's 
i ssue. 1401'd' s l' o ,vel' n ll d  IUnchin el'Y l.ll ngnzi n c, 
6�O A t l an t i c  A v e n u e ,  ll o !!oi r o u ,  llI ass. --------

VANDUZEN S�i"TM PUMP 
T H E  BEST I N  TH E  WORLD. 

Pumps Any Kind of Liquid. 
Alwa.ys in Order, never Clogs nor ''''='"' . . •  " ..... Every Pump Gua.rant eed. 

o SIZES.--
12000 Gal lons per Hour. ost 87 to 875 each. Address 

THE E. W. VANDUZEN CO. ,  
IOZ to 108 E. Second S t  • •  Cincinnati. O .  

I D EAS Po�:a�l��!��J)Advt�e
s
���

t
�u����lf&;ls �;�:. 

Correspondence and sample orders solicited. 25 years 
in husiness. Gn 1'(18111 & SO"�  98 John St., New York. 

FORMED MILLING CUTTERS 
-FOR-

Mil l ing Parts of Machi nery. if//I.� .. tI.i!.�ta These Cutters can be made in a great 
variety of outJ ines and can be Bharp� 
f�:

d
fO��. g�h��

n
�r:

i
!gg��mr�a�

n
f� 

the production of duplicate and in
terchangeable parts. Iar' llll/;.<;trated C(ttaZogue Free. 

The 1. S. Starrett Co., w.a8�����¥��i�il[)eJ'1��: ---_.-
MEASUREMENT OF POWER.-BY G. 
D. Hiscox, M.E. A descript.ion of seventl improved forms of absorption and transmit.ting dynamometers 
for the measurement ()f the useful work of prime movers 
in mills and factories . With 17 i l lustrations. Conta ined 
i n SCIEN1'II<'IC AMERICAN SUPPLEMlr.NT. No . 992 .. 
Price 10 ceuts. '1'0 be had at this office and from all 
newsdealers. 

o , STEVENS N o .  90 N I P PER .  j ThIS Cutting Nipper combLnes great 
power with rapidity. Wire can be cut at 
either extreme end of jaws without op .. 
posite end closing fastel' than the cutting 
end. This nipper will cut music wire. 

I� .. i e e .  :) i n .  $ 1 . 5 0 ;  6 i l l .  $ 1 . 7' �  

C!ft���s�
n
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Gauge�, and Fine Machinists' Tools . nr IllustrateiL catalogue free to all. 
J .  �t,.vell !lil  A 1'ms a n d  T o o l  C o . ,  

P. O .  Box 260 .  Chicopee Falls. Mass. t�'ll l :I>'U N G-E:El. i <] . Lon g  D i sta n ce E l ect r i c  Tel e p h o n e  �'. I 80ld outriaht for all purposes except public ex- ! .:. l cbanges. P'rotectcd by patents. Works equally 
, well on long or sllort lines. The very best 'Phone '-.. I on the market. Prices reduced. Agents 1.vantcd. : 'l'he U' Uullcr El ectrieul 'J'eit'pholle ]\U'll. (;0. 

167 Dearborn street, CH1CAGO, ILL. 

OVER -15,000 SOL]). 

"OTTO" 
CAS A N D  CASO L I N  E 

E N C I N E S .  
� to 100 h. p .  Can be used In 

cities or in country inde
pendent of gas works 

or gas machines. 
No Boiler, No J ) a u ge1', 

�o Engineer.  

The Otto Gas E n g i n e  Wks . ,  Incorp'd. Ph i la d e l p h i a  

[APRIL 6, 1 895. 

A R C H ITE CTU RE. 
Mechanic8, Steam Engineering, Mechan .. 
ical-DrawlDg, Electricity, R. R. and Bridge 
Engineering, Plumbing, Heating, Mining, Enghsh Branches. Send for free circular, 
statin,J" subject wish to study or your trade. 
()orrespondence �chool of Industrial 

Sciences, SL RANTON. l' A. 

--------------- ------
A M Eo� ��I��BE�H�! J.��A�!!�E �F c o .  

A COlnplcte 8 y � t e lll for tbe generation of a 
C H EA P  A N D  P E R F ECT F U E L  GAS.  

GAS B LAST F U R N AC E S ,  
for all kinds of Mechanipal '·Vork • 

H I C H  P R E S S U R E  B LO W E f1 5 ,  E TC. P- J H-ustrated Catalogues on appl-icat.ion. 
Address. SO N A SSA U S'l· ltEE'l'. N E W Y O R K .  

T H E  LAM BERT 

Gaso l ine Engine 
CH EAPEST POWER MADE.  

No Dust, Ashes. or Smoke. Costs 
less than One Cent per horse power 
per hour. Uses e·ither Gasoline or Gas 

C R EAMERY PACKAG E MFG.  CO. , 
1 10 5 W. Wash i n gt o n  Street . C H I CA G O ,  I L L .  

PATEN T 

-AND-
CUTTI N G-OFF M A C H I N ES 

Both Hand and Power. 
Sizes 1 to 6 inches. 

Wat.er. Gas, and Steam Fit
ters' 'l'oo}s. HInged Pipe Vises 
Pipe Cutters. Stocks and Die.s 
un'i1't't'sally fl.ck'1l.01.l!1e.a.oed to be 
THE BEST. I:TSend for co.talo!J. 

Armstron'! IHfg-. e o . ,  
Hl·idgCI10l· t,  C o n n .  

CAN M A K I N G  
M A C H I N E RY.  

PreBses, Dies. and Special Ma
chinery for Sheet Metal Workers. or Special catalogue oj S n ap rna-

�1!f:[lv�::ter��
a
!:ee�awbl�� fM 

Bhall we send you ? 
G. A. CROSBY & Co .• 178 80. Clinton St .• Chicago. U. 8. A. 

ALL�E: CASTINGS Ff\OM SF'WAL £PN Jvi '-�E 1\ CL AN-O FL NE  GRAY Lf\ON ALSO ST E f ,  

, " 0  f iNE  TINNING J� PA1T � 0 ,\31 F IN ISH ING . NNIN -=- .... J THOMf'LEHIGH AVE ", A"'ERICAN...5I PHILA �� 
NOW READY I 

Fourteenth EdUion of 

Experimental Science 

REVI�ED AND ENLARG ED. 
l � O  l' ngelj aud 1 1 0  � u p et'b C U t 8  a d d e d .  

Just tbe thing for a holiday present for any man. 
woman,!'l.tudent, teacher, or anyone interested in science. 

In tbe npw matter contained in the last edition wlll be 
found tbe Scient ific Use of the Phonugraph .  t.he curious 
oJ?tical illusion know)� as tb� Anort�oscope, together 
WIth other new and mterestmg Optleal I l lusions tue 
Optical Projection of Opactue Objeet:5 . new experim'enrs 
in Projecticn, Iridescent Glass. some points in PLot.o
graphy, inc j lldin� Hand Cameras, Cane Cameras, etc. ' 
Systems of Electrical Distribution, Electrical Ol'e fi�illd� 
er. F:lectrical Rocker, Electric Chimes How to Color 
Lantern Slides, Study of the Stars, and a great deal of 
other new matter WhICh will prove of interest to sCi en .. 
tiftc readers. 

H40 pages. 782 fine cuts. substantially and beautifully 
hound. Price in cloth, by mail, $4. Half morocco. S rl .. 

;:rSeHfi jor ti lus(rated cirCULar • 

M U N N  & CO .• Pub l ishers. 
Offi ce of the SC I E N T I F I C  A M E R ICAN,  

361 BROADWA\' ,  N E W  YORK. 

© 1895 SCIENTIFIC AMERICAN, INC.



APRIL 6, 1 895 .]  � C itu t i f ic �mtticau. 
1<'ound<d by :Mathe1V Carey. 1785. 

HENRY CAREY BAIRD &. CO. 
' TH E DENSMOR.Er-IIIIIIIIIIII.� " THE W O R L D ' S  G R EATEST 

TYPEWR I T E R . "  
INDUSTRIAL PUBI ... rSHERS, BOOKSELLERS & IMPORTERS 

8 1 0  'V a l li li t  � t  • •  P h i l a d e l ph i a ,  IJ a  . •  U . � . A .  
IlT Our �ew aud Revised Catalogue o f  Practical and 

Scientific Book�. 90 pages, Svo, and our other Catalogues 
and Circulars, the whole covering every branch of Sci
ence applied to the Arts. :;ent free and free of postage 
to any one in any part of the wodd who will furnish his 
address. 

Bellows, Blowpipe, Vise, Files, Sippers, Spoke Threader, 
Bolder, Borax, Spoke \Vire. Ful l outfits for factories. XF Sl'nd t h ree 2-cent stamps for lllutl. C{(tall)lJu.e oJ Tools. 
I" i t A  ,",�H; eo .. � 1 \\ a l"l' e ll S . . . N e w  Y o rk. 

I, I G B'l'EST T O l' U H .  H A N  II I  t;ST, Q U I C KEST, STRONGEST.-Adopted by U. S. Government. 
Represented in more than 200 Cities in the United States. and in 

LONDON, 85 Queen �treet. MUNICH, 17 Weinstrasse. 

��t.�E���lk��AS'�Fii����t:.sX. Leffler. �tl:01,Ef�l}];�:'<l.rg�fl�kH:'���?�Jista. 

�giilf!t,f,-li,�7 ����i���l::e�,J):t£�it:
ictoria Arcade. SW:

J
�

, 
.I[,Es'( ��l{,'l�Ifr.:tLE';, Elizabeth Street. 

WINNIPEG. MAN1'l'OBA. ,l1J8 Main Street. �ICTORIA,  B. C. ,  23  Board of Trade. ar Active, Responsible Dealers Deswed in all Foreign Cities. 
D E N S M O R E  T Y P E W R I T E R  C O . ,  2 0 2  B R O A D W A Y ,  N E W YO R K . 

BA R N E S '  

New Friction Disk D rill 
FO R L I G H T  W O R K. 

Has these Great Advantage. : The 
speed can be in"tantly changed 
trom 0 to 1600 without stopping or 
shifting belts. Power applied can 
be graduated to drive with equal 
safety til e smallest or largcst 
drills within its range-a wond er
ful econonlY in ti11-18 and great 

saving ill drill ilrcakage. 

Send for catalogue. 

W. F. & J N O. BAR N E S  CO.,  

1999 Ruby St. ,  Rockford, Ill. 

D U L L S H E A R S ! ENGINEERING FALLACIES. -AN AD-N o  M O R E  SENT FOR EXAM I NAT ION  BEFORE  PAYM ENT 

B I C Y ����l�����t.i�g�![�e::t;��� o 

���-

'l' h e  D IAlUlIl'O l) S II I':ARS a n d  
� C l �,", I I R �  t-' H A R P E N E R .  For 

Barbers, fl'allors, Dressmakers, 
and every woman in the land. 

lVatranted to sharpe,n any size 
Shea rs or Scissurs in I 0 seconds. 
Leaves a )u-'e n  and l us t i n g  
edge. Beautifully nickeJed. 

P r i c e  .,!�"j Celltto\. 
U U . :U O :S D  C UT L E R V  C O .  

64 Broadway, NEW YORK ClTY. 

E I> G- E  T C> C> z... S 
are often nearly ruinert by using a grind_ 
8tone not adapted to tile work. Our 
qU:ll'rles produce a large variety of grits 
su itahle ior grinding any tool. 

Irr Jlall '/1'1' semi, yon o u r  Cat alogue, 
'winch 'wilL (l i r e  y n u  s o m e  informat ion 1 
GRA F'r O :'l  ,.. 'l' O NE C O ]l l' .<\ N V, 
No. 80 River Street, GRAFTON, OHIO. 

d ress to the graduating" class ot' the Btevens I nstitute of 
'l'echnology, by President Henry Morton, on certai n 
popular fal laCIes l ikely to be encountered by young en
g- ineers. and which may sometimes lead even ab l e mpn 
astray when met w i th in a new guise. ·With 2 figures. 
Contained i n  SCIENTIFIC AMERICA::\'" SUPPLEMENT, No. 
9 9 4 .  Price 10 cents. To be had at this office and frum 
all newsdealers. 

N I C K E L  
AND 

E L E CT R O - PLATI N G  
Apparatus and lIaterial. 

THE 
Hanson & Van Winkle Co. 

"\" t" \\, U l'li . � • •  J .  
R l  L1 BEUT Y ST., N .  Y .  
35 & 3 7  S .  CA NAL ST., 

CHICAGO. 

L A D I E S '  direct from factory for$50 
Il Justraten catalogue explains Ollr ne\v plan. Send for 
it. F. S. WATERS &' CO. ,  1 55 W. WASHNGTON ST" CHICAGO, ILL. 

I N T E R N ATI O N A L  
H I G H  G RADE 

AUTOMATIC  
_____ -INJ ECTOR.  

New P r i n c i p l e s  A p p l i e d .  
W o n d e rf u l  R e s u l t s  Obtai ned.  

on app1icaUon. �����h� c����rii? J6Jf�e�b�e�\:am 

WORLD SPECIALTY C O . ,  1 1 9  Seve nth St. ,  Detroit.  Mich.  

"DIETZ" TUB��Ai�tE�!�I!�iC�!�r� �IAi1CH � MACHINERY. 1 
perfect driving lamp ever made. Latest improved. Complete plants furnished, .rOS. C. 

SAFETY T H R UST C O LLARS 
,",el l . I II A l'O II 1" 1' ] . 1 '1' . 

Of character and at price to suit 
the most critical uuyer. Dealers 
in shafting will consult their 
interests iu writing for Price IT will not blow out. DONNELLY. 1209 Buttonwood Street. Philadelphia, Pa. 

IT gives a clear white light. --�---.-----�--- -
I T looks like a locomotive head 

li/lht. 
I T throws all the Ii/lht straight 

ahead from 200 to 300 feet. 
IT burns kerosene. 

liJ"" Send jor Book. 
E'I.. :e. :J:>i.e1:z CO. 

"" Laigbt !'itreet, 
New York. 

P R I N C I P L E S  OF 
Bn8 ine�s j 'fhe i r  AIJPl ication in Practice.-A Jecture de
l ivered in  the �jb ley Col lege Course by 'r. Dunkin Pareto 
A very mterest i nJ;!  presentation of the subject, full of 
practical suggest.ion� as to the conditions necesl'lary to 
obhull business and pr()fe8�iona] success. Contained in 
Sf'lF.XTlInC AMBRWAN SOPPLE.lI F.NT, Nos. 998 and 
9 1) 9 .  Price 10 cent.s each. 'ro be had at this office and 
from all newsdealers. 

I M P ROVED  L EV E L I N G  I N ST R U M E N T  
The best low cost. general purpose 

������=.n instrument made for grading, exca
vating, measuring heights. getting 
any desired angle, etc. It wil l cover 
more points than any other instru
lllent of twice its cost, and in many 
places will do the work usually done 
with very expensive instrum�nts. 
Special inducement. Send for Gir. 

J O H N  W .  H A R M O N , 

Watchman'. Improved Time Det ect or  
1iiifSE:;:.. with I:? or 24 Keys, wi t h 

Sat'ety Lock attach
ment. Patented 
1875--&-7. 1\I y inven
tions, and wi! ! f<ue 
all concerns sel l ing 
or using the Safety 
Lock attachment. 
according to De
cision of Circu i t  
Court of G. S. for 
8. n. of N. Y. 

Send for circulars to 
E. IMHAP�ER. 206 Broadway, New York. P. O. Box 2R75. 

MONITOR VA POR E N G I N E  A N D  

POW E R  C O M PANY, 
8 ERIE STREET,  CRAND R A P I DS.  M ,CH IGAN.  

CASO L I N E  LAUNCH E N G I N ES AND L A U N C H ES 

THE ELECTR IC LAU NCH  CO. 
O F F I C E  AND WORKS, ' 

MORRIS HEICHTS, NEW YORK CITY. 

List and Discounts, 
GOUV E H N E U H. MACHINE Co., Guuverneur. N. Y. 

Parson 's  H o ro logica l  I nstitute. 

gcbool for lliatcnrnaker$ 
E N G RAVERS AN D J EW ELERS. 6 5  H averh i l l  St . ,  BOSTO N ,  MASS. 

H Y P N O T  I S M  �lile�
r
{5��

a
}]�:��)�!;S(l��q �fa�::cl: BF Send for Catalogue and References. ism lOco Dr. Anderson, S A 4, Masonic Temple, Chicago. 

Surpasses in llIany feature:!, and 
equals ill all points , any Type· 
writer made and sold in the 
world at any price. Catalog Ii: alJd 
S pecimen of Color Work FREE. 
UTIOXAJ, THEWRITER CO. , 

& Arch Sts. Phila. fa. U.S .A.  

DEAFN E S S  C U R E D ! T H E  EAR 
CURBS DEAFNESS V A P O RATO R  on S�'lU C'l'LY SC1-

ENTllHC principles. Satisi'ac:tion guaranteed or money 
refunlled. No UJ'ums )Iade of gold .  Circulars free. 
EAR VAPORA '110R CO., Y. M. C. A. B ldg . •  Chicago, Ill. 

ijb"iiil�uiithh1 
G A S  E N G I N ES & VENTILAT I N G  FAN S  
'rhe best ::\Iotor i n  the world for driving all kinds of 
light machinery, noiseless, neat, compact ; invaluable 
for bl owing church organs, running printing presses, 
coffee millt5, ventilating fans, ice creaIIl freezers, IIleat 
choppers, etc. In use the world over, and recommended 
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Th.e Pro1;ean. lI).. .. en.1; 
Patented Jan. J:3, 1891. 

all  around tent known, 
compact, roo:uy, well 

easiiy pitched. 
required, Pole 

oillt�wlth extension 
saves going out

Patent 

J.. l�!\

.

c �.!���t�"}����!.� 
popular project.ion by electricity. iT Send jar special, circular. ... ,," , "  tH' EEN & e o .  (Incorporated) , 

,-- 1010 Chestnut St., P h i l a d e l p h i a. U. S. A. 

�8u U SE e R I N D STO N E S ?  
If so, we can supply you. All sizes 
Ill O l l l l t t' d  and u n lll n l l u. r f" d e  always 
kept in stock. RBmember, we make a 
specialtyof selecting stones for aU spe
cial purposes. � Ask for catalogue, 
'l' h e  C L E V J<: L A l'i J)  S'l' O l'O E  eo. 

2d Floor. Wilshire, ffieveland, O. 

MESSRS. MUNN & Co , Solicitors 
of Patents. bave bad nearly fifty 
years' continuom� experience. Any 
one may quickly ascertain, free, 
whether an invention probably is 
patentable by writing tu Munn & Co. 
Communication:-l strictly confiden .. 
tial. A handbook of pat.ents and 
how to obtain them sent free. 

PATENTS 
taken throu/lh Munn & Co. receive 
special notice in the Scientif,c _--11ner_ 
!;I��anil�i

�I��I;��g, ;''l�
e
t�� 1��E::i 

circulation of any scientific work. t3 a year. Specimen copies free. 
Address MUNN & CO., 

New York, 361 Broadway. 

Makes Photos while you sm oke. Put white paper 
���!fg�e:t(�\���l��,d i�(!1(111�\�1��ed ��1�c�u��3:�I��;)��a 
photos p o stpa.id witn Novelty Cata.logue for 10e. 
I NGERSOLL &; BRO. 66 COR'fLA�D'f ST. N. Y. ClTYe 

SEND Ii'or Catalogue of the 
Musical I n strlunent 
yon think of huying. Vio .. 

l i n s  repaired by thE' {� relnona C. STORY, 26 Central St., Boston, Mass. 

Telephones 
Sold outright. Cannot get out of order. 
Guaranteed free from injri11 Uf'mcnt . 
Suitabl e  for exchanges or private plants. [ir Send for �r('stimon1ats and Price!;. 
Some good territory l eft for reliable agen ts. 

M ASON T E L E P ,",O O' E  Co. . R IC H M O N D ,  VA.  

PA RSON ' S  H O ROLOG ICAL I N STITUTE,  
3 0 2  Brad l e y  A V "� l I u e ,  

�:ffi RED CEDAR 
�,.;" g;g;1 1�' :�TANKS ��!t· 

WHITE PINE. CYPRESS, REDWOOD. 

�� w.'U��k�\;i.:'l3";,��;,k. I WILLIAMS MFG.  CO. 
021 Vine St , Philadelphia. Kalamazoo, Mich. 

� 0 ' 1 ELECTRIC TELEPHONE 2>�.' Sold o utright, no rent, no royalty. Adapted 
• J! I to City, Vil lage or Country. Needed in every 

I home, shop, store and office. Greatest eonven· 
: jAnce and best sel ler on earth. 

JIG,' Ai3�:t! �:!��:::�!:n�Oa��rt�ra�:;h� 
G neighbors. Fine instruments, no tOYs, work", 

anywhere, any distan('e. Complete, ready for 
use when shipped. Can be put up by a ny one, 
never ont of order, no repairing, l asts a life 

I time. \Varranted . A money maker. 'Write 

W. P. Harrison & Co., Clerk 10, Columbus. O. 

VOIJ� EY W. MASON & CO. 
FRICTION PULLEYS, CLUTCHES, ana ELEVATORS 

PR()VIl)El'i(�E, R. I .  

MADE TO FIT YOU. 
Imported cloths-Suits and Overcoats 

from 110 to t20-the styla and ma
terial you select. We are direct im ... 
porters-gnarantee perfect fit, superior 
workmansilip and finest trImmings ,  ::: ��h:d�r:t:8�h��dMs t�e��Y cf.tg.

t D,� 
With privi1er;� of examination. Write 
for free catalogue. samples and measur· 
ing instructi ons. 

... TUE PROGUEIi!S T ,\.TLORING OO. 
262 and 264 .state St., Dept. 24, t'hieago. I !J. 
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We would not have exprmded 

HUNDREDS OF THOUSANDS OF DOLLARS domg galvanizing, for which we made no extra. charge , had 

;te:�g
n
b��

e
��S���;i��:�'le �r;! Vi�l�i���e��)si��!t��, 

c
����::��i�l� the almos� indestructible (even when very t.hlll ) metals, ZinC and alummum. If there were not gr,eat merit ill  galvanizing, !'10 one would pay � more for galvallized barbed \\'Ire or sheet 

Iron than ungalvan lzed costs. If we were making painted 

" '8it�f�;'$15 
Tha\�,� a It��ttirt�,�itr ;Hlf1�E��i n�1: w\�tl��t NOT SELl YOU A. POOR, PAINTEU 'YHEEL, l'IiOR ONE MADE OF 
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V
������ ��r��: ::��� ��� �:f.G

E'f�:��lll� 
the best we know, and knowing that painted thin sheets are pracllcally worthless, we have n othing to do with them. The enormou� cost of prepar ing to do gah anizing, and of doing It well on a largf' scale, deters others, SOliE HUI GALVANIZED 
SHEETS AND P[1SCH HiD HHEAR AND MAKE THEM IIp AFTEIt\VARD. W I l Ii: E I.S O R  VANE S !tUDE 01<' GALVANIZED 
U IEli'fS RUS'f Or'f I<'lItS'f ARO(lr\D 'fHE RIVETS, JOINTS, 
AND, EDGES, AND ARE, T H E R EFORE, NOT SO __ 000 AS 
PA�NTED �NES� How any concern can get OUJ' prices for 
pamtf'{� wmdrmlls and paintnl towers, or those made up oj 
galv

,
amze�l material, cut, sheared and punched ajtf'r the gal_ 

vamzmg l.'/ done, can only be f'Jpla ined by the fad that people 
who buy th�m are ign

.
o;·ant oj the value of galvamztn,Q, We now gal\,�Dlze everythmg after It I S  completed, even bolts and nuts, \\e galvanize With t he mo<,t Improved processef> and in the most perfect k l lown and attai naL le mallDer. The process.. When a Mclion of a n  Aermoto)' Wheel i,'? all 

r:weted up'
. 
('ompletNl �H'/d cleaned of rust and z'mpurities, if is Immersed In melted zmc and aluminum and left 

ther,e until it becomes a s h o t  as that meta l, and 
unttl ev�ry aack, ' ct'f!vice, pOt'e 
and openmgof eve'r'y SOt t is filled, 
closed up and S(ltu- t'afed with the 
molten metal, and the whole 28 
pieces composinq the section become 
solde'r'ed and welded togethe�' as one lJiece thef.1 you hav� some· thlllg that i s  stronR , en: 
dunng and rellable. It is expens ive to do, and small 
doers. cannot afford t o  <10  it. We keep GO tons of zi nc and alumillum melted from one year's end to another , The sil!)e'r'Y wh,ite wldch fills el'e,·y pore and CQve'r'S 

tor JVhePl, V((ne and Towe.,., 
'It is first ]Jut on, bUl aftel' 
a chemical combination or 
melted and is pr'actically 
vious ad. we talked of 
towers, etc. ,  and as an 
could do in the way of 
A R'fIC'J,F. ANII PI'TTINO PElUOIt :sHAPE AT A 
P R I (' E, A N N O l'NfED 

VERY Sl'PERIOR FEED 

;:"��:"·;;Y·O��ll· �gM:'.JHfJZ· o/�4i�� 
A ermotor C O . ,  ChIcago. 

liT Please ment ion SCTE:STIFTC Al\IERICAK. 

" T H E  STA N D A R D " 
THE ONT .. Y 

D R I P L E S S  S T R A I N E R  
i ll  the world. 

No drlp to soil table 
linen Nowires t.o clog 
spout. No falling- off. 
Beautif'y nickel plated. 

re�:l�
t
t �f (��c;l)d4!1�� on �����=-===,. 

Standard Strainer 

TURBINE W A T E R  W H E" E LS .  
JA�i�dllt�,f,��

p
�

e
�o. , 

____________ Sp:..r_i_n.::.g_li_eld. Ohio. lJ. �. A. 

I N C U B AT O R S  
�e l f-U: f·gn l a t i n �  Brooders. 

1tlost Perfect �Iacl:iines, Best 
Material and Workmanship. 

Our 'r h e r lfl o U e g li l a tof' 
is so accurate that thermom
eter can be dispensed with. 

1 � breeds high-class poultry. 
!l1ull stock poultry supplies. 
����:.

c
�

o
B1.�::'�!!(��'�! ''''''.��,·-''L_,-,.; 

D E A F N E S S 
n n d  HEAD N O I S E S  relieved by using 
\\' j h i O ll ' �  C o m m o n  �eIHtt" fi: fl l' 1 ) 1' 1 1 1 1 1 '"  
New scientific invention, entirely different 
in construcdon from all other devices. As
t'list the deaf when all other devices fail , 
and where medical t'lldll lias given no rel ief. 
'rhey are safe, comfort.able. and invisible: 
have no wire or string attachment, \ \ rite 
for pamphlet. r.w= :Ment'ion t his pa pfT. 

lLou:-::it�0�t�o.J����� L��r:v1l9�·ky., 
and 1122 Broadway, New York City. 

14 KARAT pC
L���. 

CU'f 'I'HIS OUT and 8�nd it to 
us with :your name and addre� 
and we will '>end you thi!! beautiful 
gold finished watch by express for 
e xamillation . You examine it at 
the express office, and if  you think 
it  a bargain pay our sample price 
,2.75, and i t  is yours. It ismagni
ficently engraved and ('qual In 
appl'aranef! to a gl'nnine Solid 
Gold wateh. A guarantee for 
five years with every watch, 
write to-day, mention whether 
�'ou want frt'nts' or ladies' size. 
T H E  N AT I O N A L  M F C .  

& I M PO R T I N C  C O  • •  SSt Ilmborn S\. , Cb.lc�go, Ill. 

MoTE:'�III";'f'i5E 
selling Beveridge's Autolnatic 
Cook.er. Best cooking utensil. Food 
can't burn. No odor. Saves labor and 
fuel. Fits any kind of stove. A gents 
'wanted, either sex. (';ood Pay. 
One agent sold 1 7 30 in one town. 
-----Write for terms.---_ W.E.REVE IUJ)('} E, Baltimore, Md. 

For Railroads, Mills and Manufactories. 
Builders of Steel Towers and 'llanks. 

La. Red Cypress Wood rL'anks a specialty. 
\\'. E. ( � A  J . J) W J<; L J .  (:0 . . 

=====-__ 217 K .'liaI� S�re<lt, Louisville, Ky. 

Engineers and  F i remen  ���g"a;;,
t
gt:i�/��J;� 

taimng a list of quest ions asked by a board of examin
ing engmeers Stromberg Pub. Co., St. :Loui�, Mo. 
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O R D I N A R Y It A 'l'ES. 

Inside P a g e .  each i n ser ti o n , - '7 :"  cents a l i n e  
B ack P a g e .  e a c h  i li lol e l' t i o n .  - - $1 .00 n l i n e 

or- FOT some classes oj Advertisements, Special and 
Higher rates are required. 

The above are chal'g'es per agate line - about eight 
words per line. 'rhis notice shows the width of the line, 
and is set i n  agate type. Engravings may h ead adver
tisements at the same rate per agate l ine. by measure ... 
ment, as the letter press Advertisement.s must be 
received at Publication Office as early as 'J'hursday 
morning to appear in the following week's issue. 

Crescent Bicycles. 
$75 { No. 1, (for MEN). 2 8  in.  Wheels .  2 3  I h s .  

No. '. (for LADl ES) ,  2 6  i n .  Wheels. 22 1hs.  $50 { No. 2. (for YOUTHS), 26 in.  Wheels.  21% Ibs. 
No. 6, (for MISSES),  26 in. Wheels.  24 Ibs .  $40 { No 3 (for BOYS). 24 in . Wheels.  21 Ibs.  
No: 6; (for GIRLS). 24 i n .  Wheel s .  23 I bs. 

For experienced riders desiring a rel iable l ight 
weight Bicvcle. we recommend ou r  CRESCENT !CORCHER. 20 I bs., 28 in. Wheels. PRICB $90. 

Il!ustrated CatalDgwe Jiree on Applicai.ton. 

WESTERN WHEEL WORKS. { ���A���K. $ '8 buys a beautiful little Canoe ; or $125 
a Magnificent Pleasure Boat for � Send jar 6O-pw}(:' illus cataloq. . J. H. RUSHTON, 'CA�TON, N. Y. 

Over One Million wear 

W. L. Douglas $3 & $4 Shoes 
All our shoes are equally satisfactory 
They give the best value for the money. 
They equal custom Shoes in style and fit. 
Their wearing qualities are unsurpassed. 
The prices are uniform •••• stamped on so ... 
From $1 to $3 saved over other makes. _L�your dealer cannotS11pplyyou=wC"eC"ca=n:... ___ _ 

K E U F FEL & ESSER  CO . }rl;�t��e�r� N .  Y .  
BHAl';CHES : 

111 Madison St . •  Chicago. 708 Locust St . •  St. Louis. 

Drawing llaterials 
Esser's Patent Pivot Joint Compasses. the acme of 

perfection, superior to all . other pivot joints. Handsome 
twelve page pamphlet " How to Select Drawing Instru
ments," sent free on application. 

The 
American 

Bell Telephone 

Company, 

125 Milk Street, 
Boston, Mass. 

This Company owns Letters

Patent N o .  463 , 5 6 9 ,  granted 

to Emile B erli ner  N ovem

ber 1 7 ,  1 8 9 1 ,  for a combined 

Telegraph and Telephnne, 

covering all forms of 

Microphone Tran smitters 

or contact Telephones. 

! 
. . ........... _. __ .� ___ .. _ .. -._ .. ___ ------.--J 

J c itut i f i c  �Ultricau. 

•••••••••••••••••••••••••••••• ••••••••• i� $85 ANO $ 1 00 � 
• • I �itJg of ,,11 R.oad$ i 
• • 
• • 
: FIVE MODELS-LADIES' AND MEN·S. : • Weighls, 18 Lo 25 pounds. : i HIDE A MOaNAcRTHe �:�i[[piN mONT i 
• • 
• • 

5 MONARCH CYCl..,E CO. : 
: Cl1 1CAOO, u. S. A. : 
• • • BRANCHES1 New York. MemphIS. OetrOlt, Oenver. Salt Lake ': : l etty. San FranCISCo. Port lana. toronto • 
....................................... 

B U Y  
T E L E P H O N E S 
T h n t  H l' e  2"f)od-lI o t  . .  ch eap t h i n a� " "  The differ
ence in cost is littl e. \Ve guarante,e our apparatus and 
guarantee our customers -against J08S by patent suits. 
Our guarantee and instruments are . " , , '[' I I . � . ,  •• I) .  

WES'l'ER:-! TELEPHONI<J CONS'l'RUCTlO:-! CO., 
440 Monadnock Bl ock, C HICAGO. 

Largest Manufacturers of Telephones in the United States 

��:..::,c,:.::..=.. I DE'- • 
BICYCLES. ���;�a{h

a:r
te�r:f:�n df r20��� 

cent. with equal pedal force 
applied. 

Elliptical cranks made to fit 
__ "':::�::"' ____ I all makes of wheels. 

Catalo(rue�small, 2 cents ; large. 4 cents. 
F. F.  I D E  M A N U FA C T U R I N G  C O . ,  • • P E O R I A .  ILL. 

Aluminum Handle. samples. postpaid, with two 
blades. 73c, ; four blades, $ 1 .1a .  Our aim is 

qu ali ty . Our goods have been used since '77. 
Our best friends are our old customers. Strong 
3-blade shop knife. $1 ; elegant 3-blade pearl. 
$1.50; 2--blade �aCk.knife, 48c.; tested steel shears 

h�rfr��: a�'a R�cf�o
t�ngs�a:�a:�r�p,· BO-page 

MAHER & G R O S H .  40 A Street.  Toledo. Ohio. 
II]r Foreign Orders SoHcitea. 

ICE MA e H I N E � .  e Ol'] j Sl S  EIl g' i nes.  Ul'f'WCl'S' 
and U u t t l ers' lU a c h i ncl'Y . THE VILTER 
Ml'G. Co., 899 Clinton Street. Milwaukee, Wis. 

Kombi 
Camera 
$3.50 
SMALLEST CAMERA MADE 
Carry it in your pocket. Size 1 %  x2 i n .  Weight 4 oz. 

takes 25 pictures with one l oading. Made of seam l ess 
metal, oxidized silver finish. Size of picture 1 in. sq. 
The sl�plest camera made. Any boy or girl can Ube it. �;:�£i�!\S��':n���: f¥�� �����t��!pl�t�� $3�&5:' lIY�I� 
of film (25 exposures) 20 cts. extra. ""re develop your 
negatives if desired .  Ill ustrated Booklet Free. 
Alfred C. Mnfr •• 208 

'l' H E  M otor of 1 9th Ce ntury 
... � ... -.... --',,- Can be used any place, to do any ��(ltkrtg�?le in��nRte�� r�� 

.Ashes ! No Gauges ! No F.ngi
neer ! A perfectly safe Motor 
for all places and purposes. Cost 
oj olwration about one cent an 
hour to each indicated ]W1'se pow:""'����=l!!� e'r. !for circulars, etc., address 

ECOSOMY. RELI�TU? (� b ul'tt�I' (;as .E n ll� lle (; 0 .  
,"IMPL,{"TY :-:.uiTY. P. O. B o x  148. � t ('l'hng,  I l l .  

T H E  

G RI F F I N 
Th� __ 9_l1lL_ . .I>�rfe.ct 
Pulverizer of all Re= 

[APRIL 6, 1895. 

E M  E R Y • :hxr:�� a':fe(l:inJ!��Itd§�� pfte�: 
Quick process and large stOck, When in a hurry, 
buy of T H E  TA N I 'l' l<: () It . ,  NEW YORK CITY, 

CINCINNATI. and STROUDSBURG, PA. 

$8.°0 
Size of 

Pictures, 
3.% x 3.% in. 

Weight of 
Camera, 

2 1  OZ. 

THE B ULLET. 
A roll film camera that hits the mark every time, 

It's a repeater too ; shoots 1 2  times and can be 
Reloaded in Daylight • 

The Bullet is fitted with our new automatic 
shutter. One button does i t  all�sets and releases 
the shutte� and changes from time to instantaneous. 
AchromatIc lens. Handsome finish. 

An Illustrated Manual, free with every instru
ment, explams its operation and tells how to fi nish 
the pictures- but � \  'Zoe do the rest " when you prefer. 

EASTMAN KODAK CO. 
Ca mera Catalogu e  Free. Rochester, N. Y. �MERICANi(\4. ft. Desk $ 1 6  rr- II!!!! 4" ft. /I I lJi;ioo iiiiiIl 5 /I /I 20 

_ - J:: CI - Send for catal. 
18-20 E.  Van Buren St., Cblcago. U. �. A. 

= = T H E = � 

II]r E I'iT A B l, I l'j II E I) 1 1S 4 5 .  
The M ost Popular S c i e nt ific Paper in  the World 

O n ly $3.00 a Y�ur, I n cl u d i n g  Postage. 

\VeekIY.-52 N n lnb el's a Y eHle. 
T h i s  w i d e l y  circ u l a t c d  and splendidly i1lustrated 

paper is published weekly. Every number contains six .. 
teen pages of useful information and a large number of 
original engravings of new inventions and discoveries� 
representing Engineering Works, Steam Machinery. 
New Inventions, Nove1ties in J}lechanics, :Manufactures, 
Cbemistry, Electricity,Telegraph y. Ph otograpby. Archi
tecture, Agriculture, Horticulture, Natural History, 
etc. Complete list of Patents each week. 

'1' el' IlI S of S llb�Cl'i ption .-,One copy of the SCIEN
TIFIC AMEltHJAN win be sent for one year-52 numbers
post.age prepaid, tf) any subs criber in the United States, 
Canada, or :Mexico, OIl receipt of 'f' h l'ee H o l l a l'jiO, by 
the publishers ; six months, $1.50; tbree months. $1.00. 

fractory Substances. MI L L  
W i l l  work either wet or dry, and del iver a finished product. 

Capacity, 3 t o  4 ton s per hour on Phosphate Rock ; I t to 2 
tons per hour on Portlan d  Cement, Q uartz, or O res, depending 
on hardness of m aterial to be pu lverized and fineness of prod uct.  

Grinds from 30 to  2 5 0  M esh with equal facility. 

i (: l ll b s . - Special rates for several names, and to Post-

rrhe safest way to remit is by Postal Order, Draft, or 
Express Money Order. Money carefully pl aced inside 
of envelopes, securely sealed, and correctly addressed, 
seldom goes astray, but is at the sender's risk. Address 
all letters and make aU orders, drafts, etc., payable to 

llI V N N  & ()O . . 361 Broadway, New Yorl •• 

$ masters. Write for particulars. 

N O  J O U R NALS I N  GRI N C I NG CHAMBER. BALL R I G I D  O N S H AFT, HAVI NG D I RECT POSITIVE ACTION ON MATE R I A L. M I N I -

M U M  POWER PRODUCES M A X I M U M  A M O U N T  O F  PRODUCT. IT I S  ABSOLU T E LY GUARA NTEED I N  EVERY RE8PECT, BOTH A S  

TO C O N S T R U C T I O N  A N D  CAPACITY. FIRST COST, WEA R ,  A N D  O P E R A T I N G  EXPENSE M U C H  l E S S  THAN STA M P  M I LLS. 

LARGE N U M BER OF M I LLS IN U S E  O N  D I FFERENT MATERIALS WITH POS I TIVE S U C C ESS IN EVERY INSTANCE. 
Correspondence soliCited, and illustrated de
scriptive pamphlet. furnished on application to 

Bradley Pulverizer Co. , 92 State St. ,  Boston. 

Durable-Eas i l y  A p p l i e d .  
Tbis roofing i s  manufactured 

from natural 'l'rinidad asphalt 
materials, and wi 1 1  not dry up 
and become brittle under ex
posure to the weath er as coal
tar roofings do. or Send jor 

ree sample oj roof 12 years old, 
with circular and price list to 
WA RKE,\" C H EM I C A L  

& IU l<'H. C O . ,  8ii F u  l ton l'jtre et , 
N e u'  Y Ol'k, U. S. A .  

STR ICTLY H IGH GRADE MAN �gml?:��l� 
the Sales Department of any SpeCialty Manufactory, 
wisb es to engage with a concern tbat can ofl'er prospects 
o f a partnership later on. ]1-'ive years' experience man-I aging salesman for one of the most successful specialty 

I manufacturers in the U. S. Correspondence solicited. 
Address H. W., 70 Johnston Building, CinCinnati, Ohio. ---- . ---

The New Model 

�mingtQn 
No. . Typewriter. 6 M ATC H LESS C O N STRUCTION. 

U N EQUALED D U RABI LITY. 
U N R IVALE D SPEED. 

Many Nota b l e  I m p ro v e m e n ts. 
S E N D  FO R I LLUSTRAT E D  CATALOGUE.  

Nine years with best results, is the 
reason why the 

OLDS C AS O L I N E  
E N C I N E S  

take the lead and have so 
great a sale. 

II]r Send for Catalogue. 

P. F. O L O S  8c SO N ,  
Box 218. I .. Hn si n g, MidI . ,  U .S . A . 

'GENTS WANTED FoR. FINE TOOLS IN EV£RYSHOP 
J4 �AT:t�T���R (l.H.BESLY &. (;0: AND AGENCY. CHICAGO, I LL.U.S.A.-

At I p '  Bicycles, Watches. Guns, Huggies, H·arness, 

rIC H Sewing :\lachinefl.,Orglms, Pi:m08. �ltfe!l,'l'ooI8 

4 Scales of all varieties and 1 000 other articles. 
Lists free. CHICAGO SCALE Co., Chicago ,  Ill. 

--i@i.--
- Q T H E  = = 

Jdttttitit �mtritatt Juppletuent 
'l'his is a separate and distinct publication from THE 

SCIENT L FIC AMERICA N, but is uniform therewith in 
size. every number containing sixteen large pages full 
of engravings, many of which are taken from foreign 
papers and accompanied with translated descriptions. 
rr�HE SCI£NTU'IC AMEHICA N SUPPLEl\IENT is published 
weekly, and includes a very wide range of contents. It 
preseI!.ts the most recent papers by eminent writers in 
a1J the principal departments of Sci ence and the Useful 
Arts, embracing Biology. Geology, �lineralogy, �atural 
History, Geography. Arch reoJogy, Astronomy, Ch emit'l
t.ry, Electl'ieity, Light, Heat, :Mechani cal }�ngjtleering, 
Steam and H.nil way En�ineering Mining, Ship Building, 
�IarilJ(! JtJngineering, Ilbotography, Technology. Manu
facturing Industrie�, Sanitary Engineering', A�Ticulture, 
Horticulture, Domesti(;  li�c(jnomy, Biography. Medicine, 
etc. A vast amount of fl'esh and valuable information 
obtainable in no other publication. 

The l1WSt important Engineering lYorks, Me(�hanisms, 
and .Manufactures at home and abroad are illustrated 
and descri bed in the SUPPLEMENT. 

Price for the SUPPLEMENT. for the United States, 
Canada, and Mexico. $6.00 a year ; or one copy of the 
SCIENTIFIC AMERICAN and one copy of the SUPPLE
:hIENT, both mailed for one year to one address for $7.00. 
Single copies, 10 cents. A dd ress and remit by postal 
order, express money order. or check, 

llI U N N  & C O., 3 6 1  B r o u (hvay, N e w  York. 
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�tti1tliug gclithnt. 
THE SCIENTU'IC AMERICAN A R C H I T E C T S '  AND 

BtTIL])lntS' ED 1TION is issued monthly. $2 50 a year. 
Single copies, 25 cents. Thirty-two large quarto pages, 
forming a large and splendid Magazine of Architecture, 
l'ieh ly adorned with elegant plates in colors, and with 
other fine engravings j illustrating the most interesting 
exampl es of modern Architectural Construction and 
allied subjects. 

A specia.l feature is the presentation in each number 
of a variety ot the latest and bEst plans for private resi
dence�. city and country, including th ose ot very mod .. 
erate cost as well as the more expensive. Drawings in 
perspective and in color are given, together with Plans, 
Descriptions, Locations, Estimated Cost, etc. 

The elegance and cheapness of this magnificent work 
have won for it the IJurges t  (; i l'c n l nlion of any 
Arcbitectural publication in the world. Sold by all 
newsdealers. $2.50 a year. Remit to 

lU VN N  & C O . ,  P u b l i shers, 

COLD DRAWN STEEL SEAMLESS TUBING 361 Bro adw ay . N ew York. 

The F i rst i n  A m erica. PRINTING INKS. 
Used for Bicycles, Locomotives. Yacht, Fire, and Marine Boilers, snd all Mecbanical Th e SCIENTIFIC AMERrCA N is printed with CRAS. 

purposes where ligbtness and great strength are desired. . ENEU JOHNSON Ii< ('0.'8 INK, Tentb and I,ombard 
T H E  SHELBY STEEL T U BE () O ., Box la. SHEL B Y ,  0 11 1 0 .  Sts., Philadelphia, and 47 Hose St .• opp. Duane, New Yor& 
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