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THE CHICAGO DRAINAGE CANAL. 
In a recent issue of this paper we described the oper­

ations in progress on the great Chicago drainage 
canal, a work which, viewed from the aspect of civil 
engi neering and of sanitation, is one of the greatest 
ever undertaken by man. Lake Michigan is separated 
by a low divide from the Des Plaines River, this di­
vide lying in the city of C hicago. The Des Plaines 
River, running from the nort h and west, then to the 
south, runs into the Illinois River, Iluiting � ith the 
Kankakee River; the Ill inois then runs into the Mis­
sissi ppi, a short distance above the mouth of the Mi�­
so uri River and on the opposite side thereto. Within 
the city of Chicago is the stream, now a malodorous 
one, termed the Chicago River, which empties into 
the lake, delivering thereto a quantity of Chicago sew­
age. 

Alarmed for the quality of her drinking water, 
which is taken directly from the lake, Chicago h as 
built tunnels far out luto the lake, wIth intakes - at 
their end, whence the city water is taken. But this is 
only a temporary expedient ; as the city increases iu 

population, the sewage delivery to the lake becomes 
larger and larger in volume and its area of contamina­
tion becomes greater. 

T wo wiles from the bed of the Chicago Ri ver, which 
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latter flows into the lake, is the Des Plaines Ri ver, whose 
waters ultimately reach the Gulf of Mexico. For some 
time past much of the sewage from the  city has been 
diverted from the lake by pumping and by the natural 
contour of the ground and has flowed into the Des 
Plaines River. By piercing the t wo miles of the d ivide 
j u st descri bed, commun ication could be opened be­
tween the great lakes and the Gulf of Mexico. The 
next proposal was to send all the se wage into the gulf. 
The use of a natural river bed for the sewage of the 
great city being inadvisable, the  operation of con­
structing a canal 35 m iles long from Chicago to the 
city of Joliet was commenced, and earth was first 
broken on September 3, 1892, a day named " Shovel 
Day" by the enthusiastic engineers. Since that period 
the work has been vigorously prosecuted. For the ex­
cavation the most extensive machinery was employed, 
and if ever the Nicaragua Canal or Panama Canal is 

vushed to a successful conclusion, much may be learned 
By their constructors from the operations on the Chi­
cago Canal. 

Our bird's eye view is designed to show at a glance 
what is to be d one. The mouth of the Chicago River 
is seen on the lake front. A short distance back frolll 

the lake, at Robey Street, Chicago, the canal proper 
begins, and it can be traced in the illustration w i nding 
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through the cou ntry until  it reaches I,ockport, its 
southern terminus. Beyond Lockport, certain subsi­

diary changes will  have to be made to carry the flow 
successfully throug-h Joliet, but with the construction 
of the canal from Robey Strept to Lockport, the lL in 
work is done. The eross section of the canal gives it 
various bottom width�. For l'ome sections a bottom 
width of 202 feet, with side slopes two to one, is given 
it. T h is is the large�t �ection of the canal, and is fol­
lowed th rough the roek of certaill sections in order t o  
avuid any furt h er difficult operations. But i n  softer 
ground, where the canal can be enlarged at any t ime, 
the bottom is reduced to 110 feet. The larger section 
will  accollllllouate a flow of 600,000 cubic fept per 
minute, a sufficient provision for a population of 
3,000,000 of people. The narrow channel is about half 
this capacity, and is therefore adapted for the presel}t 
population of Chicago. Another portion of the canal 
has the width at the bottom of 160 feet, with vertical 
sides. The grade of the two first named widths of the 
canal is 1 to 40,000; tbe last nampd width is given a 
grade of t wice this amount, -'0, though of medium 
�·idth, it has the full capacity of the widest portion of 
the canal. 

Chicago datum designates the level of the low water 
of Lake Michigan in 1847. At Robey Street, where the 

BIRD'S EYE VIEW OF THE CHICAGO DRAINAGE CANAL. 
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canal begins. tht: bottom is 24.488 feet below dat um. 
The enti re descen t would bt' sufficient to send a. very 
rapid current t'trough it, but at Lockport controlling 
works are established. consisting of gates or movable 
dams, by which the flow of watt'r from the canal into 
the Des Plaines River beyond it is controlled. Thus the 
course of the Chicago River, whose waters now run 
to the lake, will be reversed ; the lake will in the fu­
t urt' run into the Chicago River and down the canal, 
and the outflow will be regulated by a dam at Lock­
port in the distance. 

The Des Plaines Ri ver, whose stream is subject to 
the widest fluctuation, has also been taken care of. 
Accordingly, di version works, as they are termed, 
art' established, one of our smaller vie ws showing 
the work in progress upon them, to keep the water 
out of the canal. Thirtflen miles of new river chan­
nel were excavated parallel with the main d rainage 
canal, nineteen miles of levee were built between river 
and canal for the same purpose, while at the head of 
the river diversion a spillway is to be buil t for letting 
surplus water run back into the lake, as arrange­
ments have not yet been made to carry the entire flow 
of the ri ver with that of the canal to the city of Jol i et 
below Lockport. It will thus be seen how very per· 
fect the whole syt'tem is_ 

Looking at the bird's eye view, the terminus of the 
caIl'llllllarks Lockport. Below Lockport the sinuons 
river can be traced to Joliet. This portion is a rela­
tively steep declivity, in volving a fall of some 42 feet 
in It dililtance of 4� mi le!.'. Lockport, therefore, hj the 
critical point ; the raising or lowering of the control 
gate a few inches means an immense difference to the 
flow through the canal. Up to the limit of the canal's 
capacity the level of the great lakes rests in the hands 
of the engineer. 

It is not ooly as a drainage canal that the work is 
being prosecuted. The Chicago people fondly hope 
that it will eventually be a fully developed ship canal, 
and some believe it possible that communication with 
the ocean may be made by it. Our view of the canal 
as completed, with a railroad on the bank, the 
!'teamship and steam barge rUilning through 
it, gives an idea of what it will be like when fin­
ish ed. The other view ",hows operations incident 
to the excavation. Its estimated cost.s exceeds 
.21,000.090. and some eigbteeen months from to-day 
it is hoped it will be completed. A number of 
very different t.ypes of excavating machines were 
em ployed with various success upon different sec­
tions of the canal, as these involved the best appli­
ances that could be devised for the purpose. A speilial 
study of them is highly interesting, and for $1ch pur­
pose our readers are strongly reoommended to the 
issue of this paper of October 20, 1894, the one already 
alluded to. 

• •• J • 
Bi ro and 'he Farmer. 

Dr. C. Hart Merriam, chief of the division of ornitho­
logy of the Agricult ural Department, has ju st made a 
report on the resuit:s of his examination of th e contents 
of t h e  stomachs of hawks, owls, crows, blackbirds, and 
other North American birds that are supposed to be 
the enemies of farmers. He shows that the popular 
notions about hawks and birds, for the slaughter of 
which many St·ates gave bounties, are altogether 
erroneous. Ninety-five per cent of their food was 
found to be field mice. grasshoppers, crickets, etc. , 
which were infinitely more injurious to farm crops 
than they. The charge against crows h that they eat 
corn and destroy eggs, poultry, and wild birds. Ex­
amination shows that they eat noxious insects and 
destructive an imals, and that although 25 per cent of 
their food iil corn, it ill mostly waste corn picked up in 
the fa.ll and winter. With regard to eggs. it was foun d  
that the shells were eaten t o  a very limited extent for 
the lime. Crows eat also ants, beetles, caterpillars, 
bugs, flies, grubs, etc. , which do much damage. The 
cuckoos are also found to be very useful birds. 
-Rochester Herald. 
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THE ELECTBIFICATIOlf OF THE Am BY :BAIlf 
DROPS OD WAVES. 

As the earth rotates on its axis it is In constant re­
ceipt of , energy from the sun, which energy manifests 
itself in the production of the tides, of the winds and 
iu the mai ntenance of the existing tewperature. As 
the earth rotates, the great tide disturbances go round 
and round it, acting as a drag upon its motion, so that 
it is eaIIy to see how its rotation is being resisted by 
the lines of gravitational force, much as a plate of 
metal is retarded when rotated in a strong magnetic 
field. The sun, expending its energy in the evapor­
ation of water, released again from the upper regions 
of the air as rain, and in producing wind's which form 
waves upon the ocean, prod uces electrical dist.urb­
ances which have recently been in vestigated by Lord 
Kelvin and others, with quite curious results. 

A recent paper by Lord Kelvin, comm unicated to 
the Philosophical Society of Glasgow. has brought for­
ward two very curious incidents of the electrification 

of air by rain drops and by waves on the sea. By in­

vestigation with apparatus adapted for the purpose, 

it was found that if a drop of water falls through air 
a slight electrification of the air is produced un­

doubtedly, but if the drop is checked in its fall, strik­

ing about a solid body or upon a liquid surface, such 

as that of water, the air is much more strongly electri­

fled, the point of electrification being the place where 

the water drop strikes. This is not all ; experiments 

were made with salt and fresh water, and it was found 

that if a drop of fresh water strikell a surface of salt 

water or a solid body, the .air becomt'il negatively.elec· 

trifit'd.· while if salt water is used of sufficient salt­
ness. the air will be po:sitively electrified. 

On the earth many examples of such impact exist ; 
fresh water cascades present them ; the waves of the 
sea, of fresh water lakes and the falling of rain are all 
instances. When the ocean is calm and rain falls upon 
it the air is at once negatively electrified, and may be 
raised many volts in potential. Again, in a dry wind, 
when the waves are constantly breaking, the impact 
of salt water against salt water produces positive elec­
trification. 

Sir William Thomson believes that the positive 

electrification of the waves by self-impact is much 

greater in amount than the negative electrification by 

rainfall. The positively electrified air also finds its 

way more quickly to great h eights than does the 

negatively electrified. the greater part of which, he 
says, may be quickly lost into the sea. Thus we have 
conferred upon the mighty ocean the attributes of a 
gigantic electric machine, and j ust as with the old 
time plate machine one or the other kind of electric 

ity is generated according to whether its rubber or 
prime conductor is grounded, so the ocean iu a rain 
storm is a generator of negative electricity and in a 
wind storm is a Itenerator of positive electricity. In 

some of his experiments on the seashore, Lord Kelvin 

found that the east wind at Arran gave strong posi 
tive electricity. This he attributed to the fact that in 
such a wind, even if gentle,count.ess waves were break 
ing all over twelve nautical miles of water lying to the 
eastward of that shore. If this is so other winds should 
produce positi ve electrification at places whosE' ('xpos 
ure is d iiterent from that at Arran. 

In our thill week's SUPPLEMENT we give Lord 
Kelvin's paper in full 
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solicitude and pride for every nation. Years ago the 
English, striving with bulldog pertinacity for the mas · 
tery of the sea, found themselves surpassed by other 
nations in the building of sailing sh ips. The fastest 
ships in the British navy were often captured ones 
which had been launched at French dockyards. In 
this country the Amp.rican fore-and-afters won high 
reputation, and the name of Baltimore clipper is a mat­
ter of history. These vessels outpointed all other sea­
going ships. Ever since the days of Peter the Great, 
of Russia, men had been strivi ng to force ships to wind­
ward, and every degree of pointing gained meant a 
great deal in the days preceding steam. As long as it 
was a question of salling ship8, America and Fr2.nce 
were most successful in their models, and we were act· 
ive competitors for the carrying trade of thfl world. 
The wharves of our seaboard cities were described as 
appearing like forests of masts. 

Now steam rules supreme. Enormous foreign capi­
tal i8 invested in steam vessels, and the United States 
has taken an inferior position in ocean commerce, and 
the forests of masts h ave departed. English tramp 
ships pervade the whole water area of the globe, and 
English liners connect the British Islands with every 
part of the globe . The government of England, di­
rectly or indirectly, subsidizes many of these lines, 
and their stockholders are content with smaller divi­
dends than perhaps would be acceptable h ere. The 
price paid for modern supremacy is a high one. A 
few years suffice for the fastest shi ps to be outclass­
ed by newer ones, but at an immense expense in the 
consumption of fuel. The race across the ocean is run 
now by mechanical force and skill rather than by fine 
models. 

When this paper reaches our readers, t.h e S1. Louis 
will have finished her first voyage across the ocean. 
American in design and appearance, commanded by 
officers who are at least citizens of the United States 
in the legal sense, the ship will carry the American 
flag into Southamptom under auspices pleasing to the 
American patriot. As such a person looks back on 
America's record in the steam marine, he can but hope 
that the American Line will have a better fate than 
has been accorded to some of the other American 
Atlantic steamship lines, its predecessors. 

The St. Louis is built for transatlantic service. In 
one week, probably, she will reach Southampton, and 
there, within about three days, shp. will be discharged , 
coaled, reloaded, and on her voyage back, arriving in 
New York in time to start on her third trip within 
three weeks from the date of her first voyage. No ship 
of war can do this. In case of war, ships like the St. 
Louis will do work that no other type of vessel can 
accomplish , and such ships can only be the product 
of such service. The commercial and naval neces­
sitie;, of the country req uire that every possible en­
couragement should be extended toward the building 

of many other vessels such as the S1. Louis. 
Southampton should not be the only European port 

to see our flag floating over a shi p  of American mate­
rials and American build. If proper encouragement 
were given, all the principal ports of the world m ight 
renew their acquaintance with a once familiar, now 
seldom ;,een object, the American flag over an Ameri­
can deck. 
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be th en stirred and diluted untIl the index fragment closes, the entrance door opens of itself, and the ma­
is exactly suspended, the gem also will  neither float chine is ready for another voter. 
nor sink, but will remain poised beside it. This method This is a quick method of casting a ballot, and the 
may be adopted with all of the lighter stones. law therefore has placed the tinle in which a voter 

But for hea.vier gems, like the carbuncle, the jar- should finish u p  his work at one minute. As soon as 
goon , the sapphire . the ruby, the spinal, the topaz I the polls are closed, the private com partment in wh ich 
and the diamond, a different liquid is necessary. This' the registration of the votes has been going on is un­
has lately been discovered by the Dutch mineralOgist : locked, and the figures are copied off and footed up in 
Retgers. He has found a colorless solid com pound a very few minutes. The saving of time i n  the matter 
which melts at a temperat ure far below that of boili ng of securing complete and accurate returns can he easily 

water to a clear liquid five times as dense as water, appreciated. It is estimated that, even in densely 
and therefore sufficiently dense to float any kno wn populated districts, returns, which unjer the old sys­
precious stone. This com pound is the double nitrate tem would require hours of figuring to complete. would 

of silver and thallium. be ready for promLllgat.ion in a very few minLltes. 
Its most remarkable property is, that it will mix in The colored colLlmns containing the names of <landi-

any desired proportion with warm water, so that by dates bear this caption in each case : "Democratic 
dilution the specific gravity may be easily reduced. Ballot-The ballot and coun ting knob supports are 
This fused mass may be red uced in densit.y by adding Yellow. Republican Ballot-'l'he ballot and coun ting 
water, drop by drop, so as to suspend in succession knob ;,upports are Red. Prohibition Ballot-The bal-
carbuncle, sapphire, ruby and diamond. lot and counting knob supports are Blue." 

These tests of precious stones may be made in a few The ballot machine can supply six party columns 
minutes, and are absolutely reliable, as all stones of , for thirty-five knobs in each column, or a total of 210 
th e same nature have the sam e specific gravity. None : knobs. The Presidential electors are all voted for by 
of the bogus rubies or diamonds have the same weight the use of one knob ; therefore, in the State of New 

as those they artl made to imitate. York the machine has capacity to vote for seventy can-
• • I • didates for each party, or 420 candidates in all. 

Voting by Mach inery. On all offices wh ere only one is to be elected, voting 
The days of ballot box stuffing and other modes of for any one automatically locks the other two. The 

ch eating at elections appear to be numbered. Invent- voter has, in all cases, freedom of choice to cast only 

ive genius has provided machinery that will not lie one vote each for as many candidates as are to be 
and will not allow deception at the polls. The New elected . It is the claim of the inventors that any 

York Herald says: illiterate or even a blind voter can vote a straight or 
A vote by machin ery is the latest luxury indulged mixed ticket, or a part ticket, without assistance. 

in by Westchester County. The city of Mount Vernon The following extracts from Chapter 127 of the Laws 
tried the experiment recently and pronounced it very of 1892 provide for the use of the Myers A utoma tic 

good. The voter touches the button and the machine liallot Cabinet in town elections : 
does the re�t. Though not a machine in the political "Section 1. Hereafter, within th is State, any town 
sense, this ingenious contrivance runs the voter to suit may, by a majority vote of t he town board, . . . 
itself. Any man yielding himself to its insidious determine upon, purehase and order the use of one or 
advances must vote willynilly or be forever shut out more of Myers Automatic Ballot Cabinets, . . . 
from the gracious sunlight. How this is will appear for the purpose of voting for the officers to t8 elected 
later on. At all events, the voters of Mount Vernon at such election, and for registering and counting the 
are mightily pleased with the results achieved. bal lots cast thereat. 

One of the many beauties of voting by machine is " Section 2. The ballot by whieh the elector chooses 
that the eager citizen is not obliged to wait very long or votes there [here. the reader will notice, the voter 
for results. The polls in Mount Vernon, for example, votes by ballot described precisely like the present 
closed at nine o'clock at night, and a little more than ballot, and that he counts by a knob] in said Myers 

a quarter of an hour later the full and accurate results Automatic Ballot Cabinet shall be in secret, and shall 
of the election were announced in extra editions of be a cardboard or paper ticket, which shall contain 
the local press. No more anxious waiting about bulle- written or printed , or partly written or partly priuted , 
tin boards for the community th at votes by machin e I the names of the persons for whom the elector intends 
As soon almost as the last voter has ceased h is pressure to vote, and shall designate the office to which each 
upon the magic button the result of the day's ballot- person so named is intended by him to be ch osen , and 

ing is known beyond any question. shall not contain any other printed or written device 
The Myers ballot machine, which was used so suc- or distinguishing mark, excepting a h eading or caption 

cessfully in the above election, is so sim ple in device of its political or party designation, of not exceeding 

as to be easily and immediately com prehended. It five words, and Illay be of different color", and contain 
consists of a sheet steel cabinet five feet square and index hands pointi ng toward the knobs by which the 
seven feet high, which is lighted inside by a lam p, gas elector counts and registers h is bal lot. . . . 
or electricity. The cabinet has two doors. an entrance "Section 3. At the close of the polls at such election 
and an exit door. After he has been duly scrutinized at which such ballot cabinet shall be used , the can­

by the inspectors of election, the voter is allowed to vassers shall proceed to ascertain publicly the total 

enter the booth or cabinet by the entrance door, which number of ballots cast for each cand idate for each 

closes behind him , automatically locking itself. office, as registered and d eelared by such ballot cahi ­

As soon as he has recovered from the shock of this net register, and such ascertainment of the results 
• I • • • sudden and rather awful imprisonment in a chamber shall be deemed to be the canvassing of the votes cast 

How Diamond., Kubie. and Sal,phire. are now of steel, the voter is able to realize what is expected at such election ." 

Floate d  to Pro ve their Genuln e ne ... of him. He finds himself confronted with vertical The city of Mount Vernon is so well satisfied with 
Mr. Arthur Chamberlin, in the Mineral Collecoor, columns in colors, divided into as many spaces as machine voting that its voters declare that they will 

says : An accurate scientific method has at last beelil there are candidates to be voted for. To the right of never again use any ot.her system. 
discovered, whereby precious stones may be distin- each name is a little knob wh ich he must press in order 
guished from the fraudulent gems which are now so to register his vote. Candidates of the democratic 
numerously man ufactLlred in the laboratories of Paris party are printed upon a yellow background, candi­
and other Conti nental cities. This is by testing them dates on the republican ticket upon a red background, 
for their specific gravity, but not by the scales oc- prohibition ticket candidates upon a blue background, 
casional ly used for large stones, and which, however and questions to be voted upon a wh ite background . 
delicate, are unreliable. The voter presses the knob at the right of the name 

The new means of detection of bogas gems is simple of the candidate for whom he wishes to cast his ballot, 
and ingenious, and is likely to be widely adopted in and this vote is instantly registered in another com­
the jewelry trade. It is the chemist who has added partment of the booth, which, at the opening of the 
this know ledge to the lapidary's art. Several liq uids polls, has been locked under seal by the inspectors of 
have been discovered, which are more than three and election. It is to be obberved that all th e names of 
one ·half times as dense as water, and in which, there- candidates for the same office are printed in the same 
fore, the amethyst, the beryl and other light stones line, so that a vote for one of them, by a pressure of 
will actually float. the knob op posite the name, locks the knobs opposite 

The most useful of these liquids is methylene iod ide, the other names, so that they cannot be used until the 
which h as a specific gravity of 3'3, and in which the voter leaves the box. The voter, by pressi n g the 
tourmaline read i ly  floats. Moreover. it is not cor- knobs in succession, as his political allegiance dictates, 
rosive or in any way dangerous. It being i mpossible votes either a straight or split ticket as he desires. He 
for the lapidary to prepare a number of liquids each then passes out through the exit door, which is im­
having the specific gravity of a different gem stone, mediately and au tomatically locked behind him. The 
the methylene iodide is easily diluted by adding ben- entrance door to the booth will not open until the 
zine to it. Each drop of benzine added makes the exit door, which releases the voter, has closed and 
l iquid less dense, and so it may be used to !'eparate locked after him. 
the tourmaline and all the lighter gem stones from One of the beauties of  the machine is that it shuts 
each other. 

If it be doubtful whether a certain gem be an aqua­
marine or a ch rysoberyl, all that is necessary is to 
place it in a tube of the liq uid, together with a small 
fragment of true aquamarine to serve as an index. If 
it be a chrysoberyl, which has a specific gravity of 3'6, 
it will sink like lead. If it be an aquamarine, which 
has a specific gravity of 2'7, it wil l float. If the liquid 

down with hard mechanical precision upon attempts 
at repeating. As soon as a llIan has voted and retired 
from th e booth by the first exit door the knobs oppo­
site the names of the candidates are automatically 
locked, 80 that they cannot be made to register a vote. 
The springs which lock up the knobs are not released 
until the citizen passes through the second exit door 
and out into the polling place. As the outer exit door 

.te,. 

Electric IllulDinating of o u r  Men-of-"'ar. 

The navy department has arranged for spectacular 
displays by the American war sh ips at Kiel, which can 
hardly fail to create a sensation. Admiral Kirkland'll 
four ships will be especially well equipped for displays 
at night. Each is provided with two or more power­
ful search lights, and each �ilI be resplendent with 
thousands of incanueseent lights. As a special deco­
ration, each will carry before and around the pilot 
honse an immense shield representing the Amer ican 
coat of arms, the red and white bars and the stars on 
a blue background being reproduced by electric 
lamps. 

The name of each ship will be brilliantly displayed 
in large electric letters running around the stern . In 
addition to these two specia l features, incandescent 
lights will be strung along each vessel's stem and stern 
from the water to the deck and along the deck rail 
from end to end, on both sides. Lights will be placed 
along the water line on each side, just high enough 
to be out of the swash, thus outlin ing the  h ull. More 
ligh ts will be strung up the masts and down the side 
!;'tays, and up and down and around the tops of the 
smokestacks. The lights will be set three feet apart 
and at a distance wil l appear to be unbroken l i nes. 
There will be about 2,000 of these electric lights on 
the New York and about 1,500 on each of the other 
three ships. The finest display on the vessels will be 
the electric shield, which will be sixteen feet high and 
extend back on each side of the pilot house twenty-
four feet. 
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AN ELECTRIC DENTAL ENGINE. 

The dental engine shown in th e accompanying illus­
trations is designed to materially lessen the labor of 
the operator, who can, by the use of this improve­
m ent, at all times stR.nd on both feet and work from 
each side of the chair with the utmost freedom. The 
in vention h as been patented by William E. Wheeler, 
D. D. S. , No. 128 Lexington Aven ue, New .tork City. 
In one of the views the engine is shown in operati ve 
position on the bracket table. The armature runs 
vertically between the field magnets, its shaft being 
cone shaped and fitted in a cone bearing at the lower 
eud, while on its upper end a plane-face wheel, slightly 
dished in the center, is detachably secured. At one 
side is a socket- l i ke bracket, insulated from t he motor 

G u n s  and Bicycle Tires Made of' Paper. 

The wonders in the use of paper and wood pulp 
seem not likel y to cease soon. Tbe latest application 
of paper is for the manufacture of large guns. 
G uns h ave been made from leather pulp, and these 
are bound with hoops of metal. The leather pulp is, 
of course, hardened. There is also a core of metal set 
insid e of the g'un. The lightness of the leather can­
non is an essential feature. Tbe principal aim, how­
ever, is to secure a material which has some elasticity, 
so that the force of a heavy discharge wil l  be broken 
gradually. This seems to be obtained in cannon made 
from a pulpy substance. Paper pulp answers the pur­
pose, as numerous trials and experiments have proved ; 
it possesses more elasticity than metal, and when 
hardened , is nearl y as tough, hence this material is 
useful in the manufacture of articles req uiring hard, 
efficient and elastic properties. 

The body of the gun is made of paper pulp. The 
core is of metal, and made very much like the cores 
of ordinary cannon. The exterior of the cannon is [ wound with wire. About five layers of copper, brass 
or steel wire are firmly wound on, thus binding the 
cannon . O u tside of the co vering' of wire are various 
bands of brass. These bands are set witb uprigh ts, 

WHEELER'S ELECTRIC DENTAL ENGINE. 

body by rubber washers, and in the socket turns the 
vertical stem of a standard with wh ich is connected a 
horizontal arm normally pressed downward by a 
spring. The outer end of the arm is bifurcated, and 

in the members are journaled the drill-operating 
spindle, on wbich is a friction wheel with a rubber 
rim contacting with the plane-face drive wh eel on the 
upper end of the armature sh aft.. One of the members 
of the bifurcated arm b as a down wardly bent exten­
sion adapted to engage a notched segmental support, 
and by lifti ng the arm and shifting the fdction wheel 
toward the periphery of the drive wheel, the speed is 
increased, wbile by shifting the friction wheel toward 
tbe axis or th:l dri ve wheel the speed is proportion­
ately diminished. By moving tb e  friction wheel to 
the opposite side of the drive wheel the direction of 
rotation is reversed, and when the friction wheel is 
held centrally over the dished portion of the drive 
wheal, tbe rotation of the spindle ceases. A tbreaded 
extension on one of the bearing arms receives the i n ­
ternally threaded sleeve t o  which is secured the cable, 
in which is the flexi ble shaft of the drill,  and on one 
side of the motor is an automatic switch and cable 
rest, shown in the small figure. It consists of a pair of 
spring clasplike arms, with whieh are connecteil the 
+ and - terminals of the circuit wire. T h e  al'ms are 
separated when the cable is sup ported in the rest, as 

�� . .  

through which rods extend parallel with the gun. 
There are lock nuts 011 each side of the uprigh ts, and 
these h old the rods in place. 

The Western Stationer states that a new bicycle tire 
is being tried, built on the compartment plan. The ar­
rangement is such that a series of chambers are pro­
d uced in t he tire, each independent of the other, so 
tbat in case the tire is punctured with a tack or a 
sharp piece of glass, only part of the tire will collapse 
and the rider of the wheel can continue on his jour­
ney. If a pneumatic tire is punct ured now, the entire 
tire will collapse wholly, and the machi ne is useless 
u ntil repaired. The new tires are made of pulp pro­
duced from paper stock, and are of sufficient dura-
bility to permit usage on carriage wheels as well as 
bicycles. It is claimed that the tires manufactured on 
th e compartment plan are as easy riding as the most 
elastic rubber pneumatics. 

• I . ,  • 
'rhc WheehvolDan : French. 

The learned Dr. Championniere, member of the 
Academy of Medici ne, who has given minute and pro­
tracted study to the French wheel woman, enlightens 
the world with the results of his observations. The 
French woman has used the wheel for four years, a 
term su fficient for the deve.lopment of some definite re­
sults and for the laying of fouudations upon which 
forecast of further development can reasonably be 
erected. The first and specially i nteresting fact is that 
women are better performers than men. That is to 
say, they learn more easily and opprate with less pur­
poseless expenditure of power. The faculty or gift in 
v irtue of which they do this is the same as that 
th rough which they dance more graceful1y than men, 
are apter at the lighter acrobatic feats and excel in all 
the rhytb mic reflex movements of ind ustry. The 
woman, moreover, has a keener enjoyment of the 
wheel, attributable to this same quality in her or­
ganization. 

'fhis kind of use of the wheel has nothing to do with 
the mere feats of endurance and muscular strength 
that are involved in competitions and contests. In 
those, men surpass women as they do in corresponding 

feats of athletics. Among the ob­
served effects of the use of the 
wheel by women , Dr. Cham pion­
niere observes a m arked increase in 
th e amount of muscle developed all 
over the trunk of the body, espe­

cially about the torso. The lung 
capacity increases in a notable way, 
and above all, the full, healthy 
action of th e heart, which is usually 
deplorably impaired i n  the average 
woman in easy circumstances, it! so 
completely restored as to leave 
nothing to be desired. The depo­
sition of fat, which is described as 
the plague of the Frenchwoman's 
life, is averted. Not less marked 
is the change in the woman's car · 
riage in walking. 

The doctor asserts that he is able 
to detect infallibly the w heel woman 
from her sisters wheu they cross 
streets. The one proceeds with 

DENTAL ENGINE ON BRACKET TABLE. 
self-confidence and ease when the 
other backs and dodges and loses 
her head and invites disaster. From 

indicated by the dotted l ines, the circuit th en being 
broken and the motor stopped ;  but wh en the cable is 
lifted out of the rest, as would be the case when work 
is being done, the terminals contact, close the circuit 
and set the motor in operation. 

. . . , . 
A PLUMB-LINE sllspended a few feet from the side of 

a large building inclines a little from the perpen­
dicular, because the weight is attracted by the edifice. 

this point of departure h e  proceeds to examine the 
mental discipline afforded by the bicycle, aud theuce 
deduces his most I!triking conclusions. He finds that 
the woman's powers of attention and observation are 
awakened in an ex traordinary degree. Perhaps it 
would be more exact to say that these powers, with 
which all human beings are endowed at birtb, are 
saved from th e atrophy which in both sexes is one of 
tb e  most marked defects produced by civilization. 

The wheel women, he insists, become more graceful 
in every respect. The mincing, wriggling gait is lost 
among them. They move with more of the freedom 
and dignity ofteu observed as native to som e  among 
the higher races that h ave not been deteriorated by 
the vices of pseudo civilization. T h e  doctor is anxious 
to repel any suspicion that he is weaving theories, and 
to insibt that his deductions are the fruit of actual and 
scientific, that is, exact observation. He took up the 
subject with an open mind, and sets down no more than 
he has seeu with his eyes and learned from sys­
tematic notes of cases. At the close he permits himself, 
it is true, to dream of a French new woman, the 
product of the bicycle. It is not difficult to Jollow him 
with faith iu his forecast, for his wheel woman does not 
appear to be in anything different from the figure 
already made familiar to ourselves on the tennis court. 
-N. Y. Sun. 

. . .  � .  
A DRILL PRESS FOR BICYCLE REPAIRING. 

For neatly and quickly repairing a broken bicycle, 
the " Little Giant " foot power drill press shown here-

�"-..�""� 
BICYCLE FRAME REPAIRING ON DRILL PRESS. 

with affords the utmost facility. It is light and well 
made, and especially adapted for drilling small work 
where neither steam nor electric power are available. 
Iu one of the views the drill is represented at work on 
a bicycle frame, making holes for the rivets to be used 
in mending a broken portion of the frame. This drill 

is made by the Richards 
Manufacturing Company, 
manufacturerlS of novelties 
a n d  specialties, N o. 218 
Fulton Street, Brooklyn, 
New York. It is fitted to 
a well made and strong 
iron frame, with wooden 
table and drawer and large 
grooved b a l a n c e  wheel. 
Its weight complete is fifty 
pounds. 

... . ... 
Strength or Wood. 

As a result of nearly 40, -
000 tests of timber made 
at the laboratory of the 
Walihington U niversity, of 
St. Louis, under the direc­
tion of the Forestry Divi­
sion of the Department of 
Agriculture, says Rail\\lay 
Engineering and Mecha­
nics, the following facts 
have b e e  n determined : 
Seasoned timber is about 
twice as strong as green 

.. �� timber, ' but well seasoned 
timber loses its strength 
with t h e a080rption of 
moisture ; timbers of large 

" LIT TLE GIANT'" FOOT s e c  t i o n  s h a v e equal 
POWER DRILL PRESS, stlrength per square inch 

with small ones when they 
are eq ually free from blemish ; knots are as great It 
source of weakness in a column as iu a beam ; long­
leafen pine is stronger than the average oak, and 
bleeding timber does not impair its q ualities. It is 
stated that a large amount of chestnut felled in Ala­
bama for the tan bark was allowed to rot because 
its value for railroad ties was not known. The Divi­
sion of Forestry called attention to the superiority 
of this timber for ties, and the wood is now so utilized, 
with a saving to that regiou alone of nearly $50,000 
per year. 

• I . '  • 
Fencing With Newspapers. 

Somebody says, .. My children fence with rolled· up 
newspapers as foils, only a toucb on the sword arm to 
count. They begin with some calmness, but in about 
a quarter of a min ute they are whacking away at each 
other like good fellows, and a quarter of a minute later 
tb ey are prancing all over tbe room and laughing up­
roariously. There seems to be more exercise and more 
fun in fencing with rolled up newspapers tbo.n in auy 
other home amusement." 
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IIPROVEIlENTS OF INTEREST TO BICYCLE RmEBS. 

An improvement designed to enable the rider to pro­
pel his m achine with increased power, by attaching to 
it a support affording a resistance above th� shoulders, 
is shown in the accom panying illustration. It has 
been patented by Mr. Estanislao Caballero de los 
Olivos, of No. 34 West Fifteenth Street, New York 
City. To the rear of the saddle frame a curved rod is 
secured by a clip, the vertical outer portion of the rod 
having a collar on which rests a transverse bar to 
which are attached the straps of a shoulder brace. I n  
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hence hours of greater or less length. On the long the perfect n umber nine. The intermediate numbers 
days, for example, the six hours of the night are are developed thus : T w ice 9 is 18 ; suppress the deci­
shorter than those of the day. Sometimes, therefore, mal figure and eigh t remains ;  that is why the hour 
it is the hour .. of the day that lengthen to the detri- that fol1ows noon or midnight, that is to say, the sec­
ment of the night. and sometimes the contrary is the ond hour, is 8 o'clock of the day or night. Three 
case. according to the time of the year. times 9 is 27 ; suppress the decimal as before. and there 

This manner of dividing the year is not exclusively remains 7, wh ich makes the third hour, and so on. 
Japanese, for it was universally employed in anti- In order to mark these hours and obtain the equation 
quity. It is what is called the natural day. while of the days, the Japanese have employed various sys­
our day, which is divided into eq ual parts, without tems ; sometimes that of the balance shown in the 
regard to the rising or setting of the sun, is cal led the clock in Fig. 2, and sometimes that of the dial, as in . 

Fig. l. 
In the first of th ese systems, the bal­

ance consists of a vertical rod upon which 
is horizontally mounted a strip of metal 
whose upper edge is notched and from 
which are suspended two sm all metallic 
weights that may be moved at will from 
or toward the axis in order to quicken or 
slacken the movement of it. In the 
long days, for example, the two weights 
are placed at the hour of sunrise at 
the extremity of the balance, and the 
h ours are marked slowly. When the 
hour of sunset arrives, they are placed 
near the center of the axis and the hnurl;l 
of the night pass much more rapidly. 
There are thus obtained, by a proper 
regulation, the long h ours for the long 
days aud the short ones for night. 

the transverse bar is a spring· pressed 
slide, adapted to engage a notch in the 
vertical support, but by pressing u pon a 
b utton on the outer end of a rod extend­
ing from the slide to one end of the bar 
the latter is disengaged from its  support, 
freeing th e brace from attach ment to the 
machine and reli�ving the rider from its 
tension. As the straps afford a resistance 
or fulcrum above the shoulders of the 
rider, he is enabled, by means of the 
brace, to exert a considerably greater 
downward pressu re with his feet. The 
st raps preferably have pads, and yokes 
or other forms of support may be substi­
tuted for them, as may best accommo· 
\late the rider. 4nother improvement of 
the same inventor is also represented in 
the i l lust.ration, consisting of a light and 
simple form of stand by which the bicycle 
may be supported in oprigbt pollition 
when not in use. It is a telescoping leg 
or rod wh ose upper end is attached to 
the top bar of the frame, the lower end 
of the bottom section, when extended, 
reaching the ground and forming a rest 

CABALLERO'S BICYCLE SHOULDER BRACE AND BICYCLE STAND. 

In the sy�tem of regulation by the cir­
cular dial, the latter consists of twelve 
sliding cards, upon which the hours are 
pai nted, and which are so mounted in 
the disk that they can be easily moved 
away from or toward each other. In the 

when the machine is ti pped sligh tly to one side. When 
the sections are closed up, the lower end of the extensi­
ble leg is secured to the lower bar of the frame. On 
the lower bar is also a short spring arm, carrying a 
shoe, adapted to be sprung into engagem ent with and 
form a lock upon the tire of the front whe{'l when the 
m achine is at rest, preventing the turning of the 
w heels. 

• • • • • 
lAP ANESE CLOCKS. 

The Japanese are the only ones outside of western 
Europe who h ave constructed clocks having a peculiar 
('haracter, and the m an ufacture of them datI).!! from 
the end of the sixteenth or t h e  beginning of the seven­
teent.h century. Their first 
attempts were m a d  e after 
they had seen the European 
types that were brought to 
them, but they 800n devised 
systems of dials and move­
ments more in keeping with 
their method of counting the 
hours. 

long days, for example, the six cards 
artificial day. But in Japan, the thing is strangely that serve to mark the diurnal hours are widel y 
complicated when it is necessary to count the hours. spaced, and the six that serve to mark the night 
It would seem that nothing was more simplr' than to hours are proportionally moved closer together. 
count the twelve parts of the day from 1 to 12. Such The eq uation of the days is therefore operated by 
simplicity has been disdained in :r apan, and the pro- the proportionate spacing of the cards by hand. It is 
cess adopted is as follows : As nine is regarded as the 

I 
necessary to add that in this syHem the complete dial 

perfect number, m idnight and noon are called 9 is revolved by the movement, and the hours present 
o'clock.. Thus noon will be 9 o'clock of the day and themselves successively before the hand, which is sta­
midnight 9 o'clock of the night, while the rising and tionary. The six hours of the day and the six of the 
setting of the sun are either 6 o'clock of the day or 6 night constituting the complete day have a name as 
o'clock of the night. If it be a.sked how nine can well as a figure. But the com plete day, instead of 
be found twice in twelve, we answer that the seeming bei n g  com posed of two periods of six, comprises twelve 
arithmetical impossibi lity will be overcome if we he- names corresponding to the signs of th eir Zodiac. These 
·gin to count by four, which will allow us to finish by are : The Rat for midnight or 9 o'clock. The Ox for 

8 o'clock. The Tiger for 7 
o·clock. The Rabbit for 6 
o'clock.. 'l'he D r  a g o  11 for 5 
o'clock. The Serpent for 4 
o'clock. The Horse for noon 
or 9 o'clock. The Goat for 8 
o'clock. The Monkey for 7 
o'clock. T h e  C o c  k for 6 
o'clock. The Dog for 5 o'clock. 
The Boar for 4 o'clock. 

We give a facsimile, Fig. 3, 
of these t welve subjects ; but 
upon the clock dials that reo 
present them they are figured 
only by characters answering 
to the ir  names. The dial 
that we reprod uce belong!! 
to a system of clock other 
than the one of which we 
speak. 

Each of the twelve hours is 
divided into ten parts. 

Among the various systems 
that are peculiar to them, let 
us d escribe that which we il­
lustrate in Fig. 1. This piece, 
which dates from the begin­
ning of this century, consists 
of a wel l-made wooden case, 
containing the clock, which 
is of gilded copper; The move­
ment shows perfect workman­
ship and the back pillar plate 
is carefully decorated with 
fine engravings. The skill of 
the Japanese in matters of 
clock work is indisputable, 
and the decoration of their 
clockti is often most eharm­
ing. We shall explain the 
peculiarities of the dial of 
this clock and the manner 

Fig. I,-PORTABLE lAPANESE CLOCK. Fig. 2.-lAPANESE CLOCK WITH WEIGHTED 
BALANCE. 

The use of the t w e l v e  
branches to desi gnate the 
hours is borrowed from the 
C h inese, but the other com­
bination for counting the six 
hours is, as has been said, pe-

in which the hours, days, 
days of the month and moons 
are counted. 

In Japan, the civil day con­
sists of twelve hours only, in­
stead of twenty-four. There 
are six of the day and six of 
n ight. The six diurnal hours 
are counted from the rising to 
the setting of the sun, and the 
six nocturnal ones from its 
setting to its rising. So, the 
days and nights have equal 
hours twice a year only, that is 
to say, at the equ inoxes, while 
at the solstices the dispro· 
portion is considerable. The 
division of the two periods, 
di urnal and nocturnal, usu­
ally of unequal length, reo 
qui res that the six d ivisions 
that compose them shall 
themselves be u n e q u a l ;  11". 3.-lAPANESE CLOCK DIAL OF PORCELAIN. Fig. 4.-lAPANESE Q,LOCK DIAL OF COPPER. 

culiar to the Japanese. 
Having spoken of the hours, 

we shall explain how the days 
of the month and moons are 
indicated. In two small ap­
ertures situated beneath the 
dial (Fig. 4) appear Japanese 
characters. In one, that to 
the left, are the signs of the 
Zodiac. 'fhey represent the 
days to the number of twelve, 
wh ich are the same as those 
of the hours, and so in Japan 
olle lllay be at the same time 
at the hour of the Cock, the 
day of the Cock, the month of 
the Cock and even the year 
of the Cock. 

To the right is the month 
represented by one of the ten 
elements. In order to obtain 
the (l ay of the moon (for the 
yeal' is lunar, and not solar, 
as with us), the twelve signs 

© 1895 SCIENTIFIC AMERICAN, INC.



374 
of the Zodiac are combined with the five elements, 

which are wood, fire, earth, m etal and water. These 

are doubled by regarding them in two di�erent 

states, to wit : first, in their natural state and then as 

adapted to the use of m an. Thus, wood in its natural 

state as a tree is the first dement, which becomes the 

second when cut down and con verted into timber. 

Fire, the third element in its original state, as solar 

light, etc. , becomes the fourth element lighted by man 

with wood, o i l, etc. Earth, the fifth element in its un­
cnltivated state npon mou ntain tops or at the bottom 
of the sea, constitutes the sixth elem ent when it is 
worked by the hand of man and changed into porce­
lain, pottery, etc. Metal, which is the seventh, con­
sidered as an ore, becomes the eighth when molten, 
worked and converted into tools. Water forms the 
ninth element, such as it falls from springs and flows 
into rivers. It is the tenth when stagnant in ponds or 
escaping from a reservoir. 

In order to know what day it is, we consult one of 
the two apertures, that to the left. A wheel, actuated 
by the m ovement, revolves by one tooth, which forces 
the dial upon which the si gns are engraved to present 
a new one. The n u m ber of the teeth is twel ve, corre­
sponding to the t welve signs. 

The day of th e month is indicated in the aperture to 
the right in the same wa y by a character which is that 
of one of the ten elements that we have enumerated 
above. The wheel that causes them to operate has 
ten teeth which gear with the wheel of the twelve 
days. The ratio of these t w o  w h eels in their revolu· 
tion is such that every sixty days onl y the same signs 
return in concordance as at their starting point, this 
corresponding to two m oo ns. 

It is by combining the relation of the two signs in 
pre!Oence that we obtain the day of the month. Let 
us, for exam ple, take the sign of the Rat, visible in one 
of the apertures, and Wood, fir8t state. In the other 
we shall have the first day of the moon. The next day 
we !'hall have the Ox in presence of the Wood, second 
sta te, and so on until the eleventh day, in which we 
find the Dog in presence of the Wood, first 8tate, and 
the next or twel fth day, the Boar with the Wood, 
second state. On the th irteenth day the Rat returns 
to present itself with the Fire, first state, and so on up 
to sixty. 

In the top aperture is indicated the fortnight or half 
moon marked by twenty-fonr signs that presen t them­
selves in succession. The wheel work of the movement 
actuates the wheel t h at carries them, and this wheel 
makes its revolution in a year of three hundred and 
sixty days. A d istinction is made between the first 
and second fortnigh t of the moon. 

These thrE'e indications, of which we h ave just 
spoken, permitted, when they were united, of kno wing 
what was the day, the day of t h e  month and the fort­
night of the year. It was, upon t h e  whole, wh at in 
another manner was marked and is still marked by cer­
tain of our European clocks. We should add that 
lIince 1872 the Japanese have been employing our 
method of counting and marking the hours.-La 
Nature. 

• I e  • •  
Irone. 

In the alcoholic extract of orris root the inventor 
has discovered a new substance, which is the aro­
matic principle of the root, which he gives the name 
" irone. " It is a ketone, having the formula C uH .QO. 
This body has the characteristic odor and flavor of the 
orris root, and may be preferentiall y employed in per­
fumery, :etc. Its preparation is carried out thus : The 
alcoholic or ethereal extract of the root is distilled in a 
current of steam. Organic acids, ethers, alcohols, and 
irone pass over into the distillate, which is then treat­
ed with ether and the ethereal solution agitated with a 
dilute alkali solution, in order to separate the free acids. 
The mixtnre is evaporated down and t h e  residue d is­
solved in alcohol, which solution is mixed at th{' ordinary 
temperature with a weak solution of an alkaline hy­
drate in order to saponify the eth ers of the organic 
acids. After some minutes it is poured into water, the 
neutral oils are dissolved in ether, the ether is evapora­
ted, and the residue distilled in a current of stearn. 
Irone is one of the bodies distillilJg over first, and by 
repeating this operatio n  several times it may be obtain­
ed fairly pure, but still containing small quantities of 
aldehydes, which are elimi nated by treatment with 
weak oxidizing agents. The irone is then converted 
into i ts phenylhydrazone or condensed with another 
substituted ammonia to a ketone, from which bodies it 
is obtained b y  decomposing with dilute acids and dis­
tilling. 

Irone boils at 144° C. under a pressure of 16 m m. and 
has a specific gravity of 0 ·939.-.J. C. W. F. Tiemann, 
Berlin. 

• I • • • 

MOST m edical men consider that a cold bath every 
morning is apt to do more harm than good to any but 
persons of a very vigorous constitution. T h e  sensible 
thing to do is to see t h a t  the temperature of the water 
in cold weath er is not lower than that of the air. A 
daily bath is a most healthful practice ; but it should 
not be so cold as to give a shock to the system. 

J t itutifit jmtritll. 
Lime. a n d  Cemenu. 

A very interesting and valuable monograph is that 
entitled " Portland Cement," by Charles D . .Jameson, 
professor of engineering, State University of Io wa. It 
contains, within a comparatively small compass, a 
large amount of information of the precise auth�ntic 
kind

· 
the engineer, builder, director, or owner of build­

ings or masonry works ought to know. First is pre­
sented certain general considerations, showing that 
while lime and cement enter into almost every form of 

engineering construction, their ultimate value depends 
more upon the manner in which they are used than is 
the case with most other building materials. Says our 
author : 

. .  Take wood, stone, or iron, for example. Provided a 
good quality has been selected, nothing the constructor 
can do will materially affect this quality. The ma­
terial may be used injudiciously and uneconomically, 
but the ultimate strength remains the same. A square 
inch of steel will stand about the same tensile strain 
under all circumstances. With limes and cE'ments, 
however, this is not the case. No matter how perfect 
the original quality of the cement. may be, it may be­
come absolutely worthless and a source of danger, if 
not properly handled and applied after being re­
ceived . 

.. This fact makes it of the utmost im portance that, 
at least, all engineers should be familiar with the 
manufacture, use, and methods of testing limes and 
cements. 

.. The engineer should be able to recognize a good 
cement when he gt'ts it, and if it is not good, to · indi­
cate the probable reason of its failure, whether in the 
raw material, the method of making, or the treatment 
it received after the making. 

" Both lime and cement, when ulled for building 
purposes. are mixed with a certain amount of water 
and used in a more or less plastic condition. While in 
this plastic condition they are placed in the work in 
whatever position or form is required and then this 
mixture hard ens with more or less rapidity. 

.. This hardening is called setting, and it is this 
property of setting under different conditions that 
forms one of the radical dilferences bet ween limes and 
cements. 

" Lime mortar win. only set when exposed to the ac­
tion of the air, and therefore can only be used in layers 
so thin that the air can penetrate to all parts of it. All 
parts of this lime mortar must not only be accessible 
to the air, but to insure setting, the air must be dry. 

" Wh ere lime mortar has been used in cellars that 
are dam p and in the plastering of houses exposed to 
the damp sea winds its absorption of moisture has been 
so great that it never has become thoroughly set, and 
is al ways more or less dam p and soft. With cement 
and cement mortar this is not the case. 

" A mixture of cement and water. properly made, 
will not only set in the open air, but will !let when im­
mersed in water or when in a vacuum. That is, con­
tact with the air is not necessary, in order that the 
process of setting may take place. In fact, not only 
is contact with the air not necessary for the setting of 
cement, but in order that the maximum results may 
be reached, all cement mortar should be kept either 
wet or immersed until it has become thoroughly set. 

" This may be considered as one of the most im· 
portant rules governin g  the use of cement, viz. : 

" The quality of any cement work is very materially 
improved by keeping it wet during the process of set­
ting. From this fact, that contact with the air is not 
necessary for the proper setting of cement, it is evident 
that there it! almost no limit to the mass of cement mor­
tar or concrete that can be used. No matter how mas­
sive the structure may be, and no matter in what thick­
ness the cement mortar or concrete may have been 
used, if the proper materials have been properly 
manipulated, this mass will set thoroughly through­
out. Therefore, while lime can only be used in a dry 
location and in thin layers, cement can be used in any 
location and in any q uantities. 

. .  Lime mortar under t h e  best of circumstances has 
very little strength, either of adhesion or cohesion, 
while the best Portland cements properly used attain 
a str{'ngth superior to t hat of any of the building 
stones, With the exception of some granites, quartzites, 

and trap. 
" The genE'ral diffE'rences between limes and cements, 

from an engineerin� standpoint, may be taken as lying 
in the fact that limes will set o nly in contact with dry 
air, while for the setting of cement, not only is the 
presence of dry air not necessary, but the best resnlts 
obtain when the cement is kept wet or immersed in 
water. 

" There can be no sharp line drawn between limes 
and cements, although there is no difficulty in dis­
tinguishing at sight between pure lime and good 
cements. 

" The ordinary l ime of commerce consists of the cal­
cined carbonate of lime in a state of great.er or less 
purity. 

U ThE' constituents of cement are carbonate of lime, 
silica, and alumina with iron, with a few other ingredi­
ents of more or less importance. These three, carbon-

(JUNE 1 5, 18<)5· 
ate of lime, silica, and alumina, with iron, however, 
are the most important, and are always present in 
varying proportions. It is the relative proportions in 
which these constituents are mixed that make the re­
sulting cement more or less hydraulic, that is, the 
power of setting under water, as the hydraulicity of 
the resulting compound varies as the percentag{' of 
the ingredients vary. We have cementing compounds 
from pure lime at one end of the list to Portland ce­
ment at the other. They can be divided into the fol­
lowing three classes : Lime, b ydraulic lime, and ce­

ment. 
. .  Lime consists of practically pure carbonate of lime 

with less than 10 per cent of impurities. 
" Hydraulic lime has mixed with the lime from 10 to 

25 per cent of silica, alumina and iron. 
" Cement contains : 
LIme . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  ' "  . . . . . . . . . . . .  155 to 615 per cent. 
BDica . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. 18 to 24 .. 

Alumina and Iron. . . .  . . . . . . .  . . . . . . . . . . . . . .  . . .  . . .. 8 to 1;l 

" These usually amount to 94 or 96 per cent of the 
whole. The balance may be made of magnesia, alka­
lies and sulphuric anhydride. These last are present 
in minute quantities, and although they undoubtedly 
have some influence upon the qualities of the cement, 
still this effect is very slight. 

..  Lime.-Lime is made by the simple calcination of 
more or less pure carbonate of lime. This is found as 
limestone in all parts of the world. The calcination is 
done usually in a kiln. The fuel most commonly used 
is wood, but either soft coal or coke may he used. The 
method of charging the kiln is as follows : A rough, 
open arch is built of limestone above the bot tom of 
the kiln. Upon this is placed a layer of fuel, then a 
layer of limestone, a layer of fue!, and so on, alternately, 
to the top of the kiln. The layers of fuel grow less as 
the top is approached. The fire is started at the bot­
tom and the temperature gradually increases. As the 
fuel is consumed the limestone drops toward the bot­
tom, and more fuel and limestone is added at the top. 
As rapidly as the limestone becomes sufficiently burned 
it is removed from the bottom of the kiln. It comes 
from the kiln in hard, white, rock-like pieces. 

" One peculiarity of the freshly burned lime is the 
great avidity it has for water, and, whE'n it is exposed 
to moisture, the great amount of carbon it will 
absorb. 

.. Lime that has not been exposed to moisture, and 
is in more or less the same condition in which it came 
from the kiln, is called quicklime. When this lime has 
been exposed to moisture in any shape, and allowed to 
absorb as much as possible, it is called slaked lime. 

" All lime, bl'lfore being used, must be slaked. This 
can be done by drowning, sprinkling, or exposure to 
the air. 

U Drowning.-The quicklime is spread out in a water­
tight box and water added u ntil it is completely cov­
ered. The entire amount of water needed should be 
put in at once. When the water is added the tem­
perature rises, the mass effervesces, the quicklime in­
creases rapidly in bulk, slo wly disintegrates, and finally 
falls to pieces in a fine white powder, soluble in water. 
The impurities are separated from the lime. If ad­
ditional water is added after the process of slaking has 
commenced the temperature is lowered and the slaking 
is not done as thoroughly as it otherwise would be. 
After the water has been added it is a good plan to 
cover the box so as to retain the heat as much as pos­
sible . 

.. The increa!le in bulk due to slaking is 200 or 300 
per cent. The lime, after the slaking is complete, is 
run off through an opening in one end of the box. It 
is about the consistency of very thick cream. The 
opening is covered with a grating or netting to prevent 
the passage of hard lumps, etc. The slaked lime is 
run either into another box or into an excavation in 
the ground, this second box or excavation being many 
times larger than the slaking box. The slaked lime 
soon becomes a stiff paste, and should be covered with 
sand or boards. It should not be used for mortar for a 
number of days, usually about ten, until it has become 
thoroughly cool. 

.. Slaking by Sprinkling. -Th e quicklime is spread 

out in a layer 6 01' 8 inches in thicknetis, and thoroughly 
sprinkled with water. It slo wly disintegrates and falls 

i n to powder. There is no great increase in the tem­

perature, and no effervescence takes place. One draw­

back to this method is the space and time required, 

which are both much greater than is required for 

drowniBg, and there is no reliable data to show that 

the lime thus slaked is in any way improved. 
. .  Air Slaking. -The limp. is spread in layers 4 to 6 

inches thick. and exposed to the air. It must be turned 
a number of times in order to insure thorough exposure 
to the air. The time and space required are both very 
great and the gain, if any, small. Thoroughly slaked 
lime paste can be put up in airtight casks and kept 
without deteriorating for almost any length of time. 

" Hydraulic lime is made by the simple calcination 
of limestone that contains anywhere from 10 to 25 per 
cent of the requisite impurities. The temperature re 
quired for calcination is but slightly higher than that 
needed for the burning of quicklime. The material 
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must be slaked the same IllS quicklime before it can be using the one best adapted for the work in hand. 
used, and is reduced to powder in this way. No grind- When the work is such as to j ustify the increased ex­
ing machinery for reduction is used. The slaking is pense on account of required durability or strength, 
much slower than is the case with quicklime, and as then the best Portlands !'Ihould be used. But on less 
the proportion of impurities increases it becomes slower important work or masonry of a cheaper character, the 
and slower, until at last a point is reached where the natural cements should be used. Nothing has done 
resulting substance passes from hydraulic lime to natu- more to improve the character of all masonry work 
ral cement. The reduction must be done by grinding during the last twenty-five years than the cheapness 
and the hydraulicity becomes a prominent character- and excellency of these light-burned natural cements." 
istic. The author then presents interesting historical data 

whether or ndt we can perceive their utility. For by 
doing th is we are but reasoning in a circle. The only 
evidence we have of natural selection is furnished by 
th e observed utility of inn umerable structures and iu­
stincts which, for the most part, are generic, family, or 
h igher order of taxonomic val ue. Therefore, unless 
we reason in a circle, it is not competent to argue t!:lat 
the apparently useless structures and instincts of spe­
cific value are due to some kind of utility which we 
are unable to perceive. " 

" Cement. -Cement as used in an engineering sense ' relati ng to the uses and manufacture of cements, the 
means such a combination of lime, silica, alumina and processes relating thereto, the machinery employed, 
iron, that when properly calcined, reduced to powder, the various tests of oement, abstracts from specifica­
and gaged with a proper amount of water, has the tions, directions for using cementt; in various kinds of 
property of setting under water and in places where it works, making of concrete for roads and foundations, 
is not exposed to the action of the air. It al�o has the cement sidewalks an d pavements, etc. The practical 

The third molars, or wisdom teeth, are becom ing ves­
ti!;ial in c iv ilized mao.. These teeth are now, as a rulE', 
the last to come and the first to di�appear ; they are 
smaller and more variable than the other molars and 
have only t wo separate fangs. 

The body of adult man is always more or If!sS cov­
ered with hair; this hair is the remains of the more ex­
tensive hairy covering possessed by his ancestors . 
An interesting fact in relation to this hairy covering 
is that the hair on the arm ann forearm is directed 
toward the elbow-a characteristic which occurs only 
in the anthropoid apes and the American monkeys. 
The explanation of this has been gi ven by Wallace 
(Natural Selection and Tropical Nature, London, page 
194), who states that the orang, when resting, holo s its 
long arms upward over its head, so that the rain flows 
down both the arm and forearm to the lon g  hair wh ich 
meets at the elbow. In accordance with this principle, 
the hair is always longer or more dense along the 
spine, often rising into a crest of hair or bristles on 
the ridge of the back. In the entire series of the 
mammaiia. from the monotremata to the quadrumana, 
this charactel· i s  very promi netlt. 

property of setting when in contact with the air. informat.ion contained in this work is of rare value. 
" For good results to obtain, the proportion of the 

requisite constituents must be within certain narrow 
and well-defined limits. These proportions h ave already 
been given. 

" The cements used in building construction can be 
divided into two general classes, natural cement and 
artificial or Portland cements. 

., The term Portland cement means an artificial ce­
ment as distinguished from natural cement. 

" Natural Cements. -In many parts of this country 
and Europe there h ave been found immense deposits 
of impure limestone, that contain with more or less 
accuracy the necessary constituents for the making of 
cement. These constituents h ave been mixed by 
nature and for cement making must be used in  the pro­
portions found. 

" 'rhe difference between the natural and Portland 
cement s  as to the raw materials u�ed is this : 

" The desirable constituents in each are the same. 
. , In making natural cements, some impure limestone 

that contains as nearly as may be the correct propor­
tions of lime, silica, and alumina is used, and the value 
of the resulti ng cement depends upon the correctness 
with which nature has mixed these ingredients. It is 
found good, bad, and indi fferent. 

" With the raw material for Portland cement, how­
ever. n othing is left to chance. It is Imown, within 
certain narrow limits, what the constituents should be 
and in what proportions they should be present. This 
being known, such materials are used as contain these 
constituents in a more or less pure state, and then 
these comparatively pure raw materials are mechanic­
all y mixed in the correct proportions . 

• •  The mere fact that the raw materials are nearly per­
fect does not insure good cement, as the best of raw ma­
terial Illay be rendered useless by improper burning or 
gri noing. But, on tbe other hand, no good cement is 
possible unless the raw materials are good. Of  course 
any mechanical mixture of lime, silica, alumina, etc. , 
within the limits named, will give good Portland ce­
ment �f properly burned and ground. But in selecting 
raw material there is one other, most i mportant, q ues­
tion that must be considered, viz. , that of cost. 

" In order to make a perfect mechanical mixture the 
materials must be reduced to an im palpable powder_ 
Th e harder the materials, the more expensi ve this is ;  
consequently, in selecting the raw material, the ques­
tion of the cost of reduction must be considered. 

.. The advantages of Portland cement over natural 
cement are two, viz. : 

" 1st. Tbe Portland cement is much better per se. 
The best natural cement never attains the hardness 
nor has the strength or durabiIity of the most ordinary 
Portland. 

" 2d. Where proper care is used, Portland cement of 
any one brand possesses a uniformity of q uality that 
can never be attained in the making of natural 
cement. 

" Examine almost any stone quarry, and the impos­
sibility of obtai ning a uniform quality of stone in any 
quantity will be seen at once. The quality of the 
stone varies in different parts of the quarry and in d if­
ferent layers of the stone, no two layers containing the 
same chemical constituents. As the stone is uRed i n  the 
condition in  which it comes from the quarry, it will be 
seen that there will be an unavoidable variation in the 
quality of the resulting cements. 

" With Portland cement this is different. The raw 
Illaterial" are practically pure, and after experiments 
have given the proportions of mixing and the subse­
quent methods of treatment, there is no excuse for any 
irregu larity in  the results. 

" This uniformity in results is the one great point to 
be worked for in cement making. It can only be ac­
complished by the exercise of the greatest care in the 
selection and treatment of the raw materials. In the 
process of making there are some ra dical differences 
between natural and Portland cements. In the cal" 
cination the natural cements require a temperature 
but little above that required for lime burning, while 
the,Portland cements require a temperature just short 
of that required for vitrification. The mixing, grind­
ing, etc. , all increase the cost of the Portland until at 
last the finished product brings about $3 per barrel on 
the market, while the natural cement sells for 50 cents. 

H True economy in the choice of cements consists in 

• • • • • 
A NEW GASOLINE MOTOR FOR BOATS AND LAUNCHES. 

A motor which can be started without turning the 
fly wheel by band, by simply using the reverse lever, 

and which roay be handled the same as a steam en­
gine, without requiring a boiler, feed pump, etc. , is 
shown in the accompanying illustration. It has been 
recently brought out at the Wolverine Motor Works, 
Grand Rapids, Mich. These motors are perfectly bal­
anced, the cranks being directly opposite each other, 
and one going down as the other goes up, permitting 
them to be run 'at a very h igh speed without jarring 
the boat. There is no ge!tring on the '  engine or pro­
peller shaft to make a noise, and the engine can be 
revl>rsed by simply moving one lever. It is  free from 
any possi bility of fire or explo!<ion, req,uires no licensed 
engineer or pilot, and can be operated by any one, 
man or woman, after an bour's instruction, or from 
the printed directions. It can be run slow or fast by 
the use of the throttle lever. Preferably the common 
solid propeller wh eel is em ployed, made in one piece, 
rigidly connected to the propeller shaft, the latter be­
ing rigidly connected to the crank shaft of the llIotor. 

WOLVERINE DOUBLE CYLINDER MARINE MOTOR. 

It is a well known fact in em bryology, that at about 
the sixth month the human feet us i s  frequ en t l y  covered 
wi th  rath er long dark hai r over th e entire bod y, ex­
cept the Roles of the feet and the palms of the h ands. 
This covering of lJair is shed before birth ,  and so i t  is 
apparently useless· except as being an evidence of evo­
lution. 

Other vest igial structures are the muscles of the ex­
ternal ear, and tbe pan niculus carnosis, subcutane­
ous muscles by which a large num ber of the mammalia 
are able to freely move their skin, thus prot ecti ng 
themsel ves from insects. The plica semilunaris, or 
nictitating membrane, the semitransparent eyelid, is 
rudimentary in man and other mammals, wh ile in the 
other members of the vertebrata tbe function of this 
structure is to sweep over the external surface of the 
eye, apparently to keep the surface clear. 

The bones of man present such vestigial peculiari ties 
as the supracondyloid foramen, which occasionally oc­

curs; it is normal in the lower qnad rumana. 
There is also the in t ercondyloid foramen, 
which occurs in man and the anthropoid 
apes, but is not constant in either. These 

peculiarities are found to be more common in the 
bones of t.he ancient Rees of mankind, and also in 
some savage races. 

The anatomy of man presentR a large number of 
vestij:dal structures, each of which throws some light 
on the long line of h is ancestral history, and that can 
only be accounted for as explained by evolution.­
Abstracts from the Hahnemannian Monthly. 

Flah alld Game LaW8. 

It is claimed that this motor is not only one of the 
sim plest to operate, but that it embodies more valua­
ble features than it has heretofore been considered 
possible to combine in a gas engine. 

.. •  I .  • \. Here is a summary of the la w of New York State 
Some Veatlglal Structurea In M a ll .  � relative thereto, as revised and amended by the last 

BY w. E. ROTZELL, M.D_, NARBERTH, PA_ legislature : 
The term vestigial is used in anatomy as being more Fish.-Polluting stream s or taking fish by drawing 

convenient in describing those parts generally known off water or by dynamite, or taken from a stream to 
as rudimentary, abortive, atrophied, or useless. There stock a private pond or stream prohibited. No fish­
are many vestigial structures in man, and an attempt ing through the ice in waters inhabited by trout or 
to more than mention some of t h e  most interesting of salmon. 
them would far exceed the limits of this article. Trout. -Open season from Apr1l 16 to August S1, with 

The appendix vermi formis is a vestigial structure, 6 inch limit. 
and, like all such stmctures, has no function to perform Salmon , Trout, and Landlocked Salmon.-Open 
in the organism. " Not only is it  useless," says Dar- season from May 1 to September 30. 
win (Descent of Man, New York, page 21), " but it is Ba�s. -Open season from May 30 to December 31. 
sometimes the cause of death. "  Bass 8 inch l imit. 

The vermiform appendix is, doubtless, the remains Pickerel, Pike and Wall-eyed Pike. - Shall not be 
of the much elongated caecum that is fopnd in the ma- fished for, caught, k i lled or possessf'd, except from 
jority of the herbivorous mammals. Tire usefulness of May 1 to January 31, except as provided in section 141 
the tonsils is also doubtful. They are, as we all know, of the game laws. 
frequently the seat of disease, and after removal the Deer. -Open season August 16 to October 31. Limit, 
individual realizes no incon venience from the los�. two deer to each person. 
Of what utility are the cervical auricles that occa!<ioh- Squirrels, Harps, and Rabbits. -Open !'Ieason from 
al ly occur in man, or the su pernumerary legs, fingers, September 1 to No\'ember 30. Ferre ts prohibited. 
and toes, as well as all the other abnormalities that Birds and Wild Fowl. -Web-footed wild fowl, open 
frequently occur ? season from September 1 to April 30. Quail, open 

Among the lower animals  there are numerous in- season November and Decem ber. Woodcock and 
stances of useless organs, such as the clavicle of the cat, grouse. open season from August 16 to December 31. 
the teeth of a whale, or the sting of a bee or wasp, Plover, snipe, and English snipe shall not be shot 
which ' when 'used, as a rule, causes -the death of its or possessed during May, June, July, or A ugust. 
owner. Referring to insects. Professor Graber (Die Sn aring', netting, or trapping of game birds  prohi­
Insecten, Munich) says : " There are also nu merous bited. 
stmctures and organs which may, with absolute cer- As to private parks or grounds, the law is not 
tainty, be pointed to as perfectly useless. " '" But seeing changed fro m last year. 
that so enormous a number of specific pecnliarities are Dealers may have game or birds in possession out of 
in the same predicament, it surely becomes the reverse 

I 
season provided that they can show the same was 

of reasonable �o to pin our faith to natural tlPlection as shipped to them from a point over 300 miles from the 
to conclude that all these peculiarities m ust be useful, borders of this State. 
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GRAND SALOON OF THE STEAMER ST. LOUIS. 

In our last number we !rave a photographic repre­
sentation of the new steamer St. Louis, as she ap­
pel:.red when steami n g- t h rough the harbor of New 
York. Her arrival at Southampton is to be the occa­
sion of public demonstrations, as the harbinger of in­
creasing commerce between the old and new world. 
We present here with 
a photographic in­
terior view of the  
grand saloon of  the  
sh ip, specially taken 
for t h e  SCIENTIFIC 
AMERICAN. Prob­
ably 110 passen g-er 
vessel in the world 
can boast of a more 
elegant or spacious 
apartment. It is  110 
feet long and 50 feet 
wide, surmounted by 
a beautiful d 0 m e, 
steel framed, set 
with o r n a m e n t a l 
glass, through w h ich 
a flood of light illu­
m inates every part 
of the sal oon. Here 
are located the din­
ing tables, and so 
generous are the ac­
commodations that 
the ent ire corps of 
first cabin passen­
gers, 350 in n u mber, 
can be seated at one 
time. 

A. New In.ul.tor. 
M. Gentzcb prepares an electric insulating material 

in the following manner : He heats resinous sub 
stances, such as ozokerite, amber and aspbalt, in a re­
tort, at a temperature of 400' C., until the condensa· 
ble or gaseol!s volatile products are l iberated. The re­
suIt is a black residue, baving, when cold, the consist· 

(JUNE 1 5, 18<}5· 
TORPEDO BOAT FOR THE WAR SHIP MAINE. 

The recent war between China and Japan has shown 
the great value of the torpedo boat. English naval 
constructors and shipbuilders are now devoting tbeIr 
energies to the designiug of other boats to destroy 
torpedo boats. The defense which the small torpedo 
boats can make is small when pursued or com pelled to 

fight, but what Mr. 
J. I. Thor n y c r 0 f t 
says of torpedo boat 
destroyers i s  a I s o  
true o f  t o r p e d o  
b o a  t s :  . .  The real 
protection 0 f t h e  
vessel is its speed, 
which enables it to 
reduce witbin a very 
short p e r  i 0 d the 
time it is under fire." 

The United States 
navy is deficient in 
the matter of tor­
pedo boats, so that 
the coming test of 
one of the torpedo 
boats of the cruiser 
Maine will be looked 
forward to with in­
terest. 

We i llustrated the 
construction of these 
boats in our i!'sue of 
Jauuary 5, 1895, and 
we now give a view 
of one of them wbich 
has recently b e e  n 
completed, lying off 
one of the docks at 
the New York Navy 
Yard. It is hoped 
tbat the speed will 
be about 18 knots 
per hour. 

The saloon is situ­
ated in the middle of 
the shi p, so there is 
a comparative ab­
sence of motion. 
Slender, g r a c e f u l  
columns su pport the 
dome. Nearly all 
the available space GRAND SALOON OF THE STEAMER ST. LOUIS. 

The weight of the 
vessel without water 
in the boilers is 28, -
450 pounds. T b e in the saloon not oc­

cupied by wood work is filled with paneling. The 
dome contains on the after end two allegorical panels, 
broken by a separate seated figure of Neptune. At 
the base of the dnme, on the t wo sides, there is a series 
of small panels which repeat figures of harp and 
viol players. At t he forward end of the dome is a splen­
did pi pe organ, which is actuated by electricity, both 
as regards the key mechanism and the blower. The 
base of the organ rests upon the shoulders of a mer­
maid. The organ was built by Jardine & COlll pany, 
of New York. The wal l s  of the saloon are broken into 
alcoves, which are filled 
with fish, fowl, and flesh 
panels. The prevailing 
wood is Mexican ma­
hogany, and the upholst­
ery is done in a bluish­
green pl ush. 

The drawing roo.n and 
the social hall are eq ually 
effective, the d r a w  i n  g 
room having silk tapestry 
and silk paneled walls. 
The tone of the  room is 
yellow. The library is one 
of the most charllling 
rooms on the steamer, the 
prevailing color b e i n g 
sepia. The citizens of St. 
Louis presented the yessel 
with a noble collection of 
books, representing the 
most famous authors. The 
smoking room has a very 
rieh effect, the woodwork 
being dark mahogany and 
the upholstery being in 
leather. The decorations 
refer to the Bacchic origin 
of wine and the Indian 
origin of tobacco. The 
staterooms are all h and­
somely decorated, and 
have air- li l led mattresses, 
intended to !'Ierve as life­
preservers in time of need. 

ency of wax or dry resin, and capable of being used 
either alone or in conjunction with gutta pp.rcha. other 
resins, mineral powders or with sulphur, as a cable in­
sulator. The material, it is said, has sufficient plas­
ticity to lend itself readily to the tu rnings and twist · 
ings to which the wires of cables are generally sll b­
jected: The proportions of the raw substances used 
should be preferably ozokerite, 50 parts ; yellow am­
ber, 45 parts ; and al'phalt, 5 parts. 

. ' . '  . 
THE DIAMETER OF NEPTUNE. -With the Lick tele-

torpedo boats for the Maine are technically of the 
th ird class. The boats are built as light as possible, 
so that they can be easily hoisted on board the large 
vessels. The torpedo boats will  be operated entirely 
from the men-of-war as regards su pplies, only a ton of 
coal at most being carried. The general dimensions of 
the boats are as fol lows : Length over all, 61 ft. 8 in. ; 
length on load water line, 58 ft.. 6 in . ; beam at water 
line, 9 ft. 1� in. ; freeboard, 2 ft. 5 in. ; mean draught, 
2 ft. 2 in. ; extreme draugb t,  3 ft. 4 in. Six watertight 
transverse bulkheads give seven watertight compart­

ments. The general dis­
position of parts includes 
an open cockpit aft. Into 
this the rudder head en­
ters, so that the boat can 
be stee�d from this cock­
pit if tne conning tower 
bas to be deserted. For­
ward of the cockpit comes 
the engine room, w ith a 
quadru ple expamoion en­
gine. Forward of the en­
gine comes the boiler room 
arrang e d  f o r  f o r c e d  
draught by the closed fire 
room system. The boilers 
are the Mosher tubulous 
boiler. N ext to the boiler 
room comes another open 
cockpit., forward of which 
is the conni n g t o w e r, 
which contains a steering 
wheel mounted on a half 
bulkhead. In the bows is  
placed the torpedo tube 
for discharging a Wh ite­
head torpedo. In the ex­
treme bow and also under 
the stern cockpit are trim­
ming tanks. On deck aft 
is to be mounted a one­
pounder rapid-firing gun, 
whose amm unition is  car­
ried in a magazine j ust aft 
of the engine room. 

The general scheme of 
decoration was designed 
by Messrs. Furness & 

TORPEDO BOAT FOR THE WAR SHIP MAINE. 
Along each side of the 

boat are coal b unkers, 
wh ich, as far as their di­

minutive size permits, may be considered protective. 
Four heavy eyt's are riveted to the sides along the 
waist, by which the boat is to be boisted bodily out of 
the water. 'l'he mast of the Maine cl).rries a large steel 
boom, from who�e end th e tackle for h oist ing th e tor­
pedo boats w i l l  he worked. the boats bei ng t'tken in on 
deck by a steam winch. Cradles are to be provided 

Evans, architects, and was executed by the American scope and an eyepiece magnifying 1,000 diameters, 
Lin e under tbe immediate direction of Mr. Furness. Prof. Barnard finds the mean angu lar diameter of 

It is expected that the sister ship St. Paul will be Neptune, when reduced to the mean distance from sun 
ready to sail in September. 1 30 '0551, to be 2 '433'. This corresponds to an actual 

• ' .  I • d iameter of 32,900 m i l es, which is from two to four 
THE pepsin sold in chemists' shops is prepared from I thousand miles less than that. stated in most of our 

the gastric juice of the hog's stomach. text books.-Astronomical Journal, No. 342. 

© 1895 SCIENTIFIC AMERICAN, INC.



JUNE I S, 18<)5·] 
for them to rest in. The torpedoes will be carried by 
the Maine, the torpedo boat being able to carry only a 
single one at a time, which will rest in her tube. The 
role of action will simply be to get under way with the 
torpedo ready, then to approach the enemy as clo�e as 
possible, to discharge the torpedo and run. Her side 
plates in places are but -I. of an inch thick, so that she 
will be practically unprotected. 

The crew includes the commander, engineer, fire­
men and two sailors. The Whitehead torpedo, which 
is used, weighs rather more than 2, 100 pounds, so that 
stability as well as a measure of protection to the ma­
ch inery is secured by placing the weights as low as 
possible. Thus the engine cranks in their stroke work 
down between the frames almost to the bottom of the 
vessel. 

The results of calculations for stability are as fol­
lows : At nominal condition, ready for service, wi th 
amm unition, torpedo and crew of five men on board : . 

Metacentric helght(feet). . . . .  . . . . . . . . . . . .  . . . . . . .  . • .  . . . . . . . 1'55 
Angle of heel at maximum stability (degrees) . . . . . . . .. . . . . . . 43 
RIghting moment at maximum stability (ft. lb.) . . . . . . . . . . .  27.135 
Angle of vanishing stability (degrees) . . . . . . . . . . . . . . . . . . . . .  89 

In peace the boats will be used as dispatch boats, 
and will be undoubtedly very serviceable. 

. . . .  -
THE LITTLE KOODOO ANTELOPE IN THE BERLIN 

ZOOLOGICAL GARDEN. 

Since the closing of the Soudan by the marauding 

J(ientil!, �m'ri'Jn. 
Daldneu. 

The cause of baldness in man is said by Dr. Leslie 
Phillips to be the fact that he cuts his  hair. He says : 
" In m en the hair is habitually cut short from child­

h ood, while in women the converse is almost univer­
sally true. In boyh ood and manhood, by clipping or 
cutting the hair, we remove the gentle traction on the 
bulb and follicle which the natural weight of the hair 
exercises, and which constitutes the essential and natu­
ral stimulus necessary to secure due innervation and 
vascular supply to the hair-prod ucing structures. Loss 
of vigor, and finally more or less pronounced atrophy, 
is the inexo'rable result, modified or delayed, it may be, 
by collateral circu lllstances, predispositions, or condi­
tions." Dr. Phillips warns the " new woman " against 
wearing her hair short. Almost every theory h as 
some defect, and we m ight ask Dr. Phill ips why men 
who clip their beard or shave for a long time do not 
get bald on their chins ?-Medical Record. 

• I .  I .  
Up-to-Date Photographs. 

Being photographed nowadays is an elaborate pro­
cess. Heretofore, when a woman wanted her photo­
graph taken, she went to the studio and arranged 
about the size of the p icture and the number she 
wanted. She gave a reassuring touch to her hair, sat 
down before the camera, turned her head a little to 
the right or to the left, as the artist desi red. and, 
clamped on either tem ple, gazed fixedly, insipidly or 

377 
room, form a charming contrast with h er rieh brocade 
gown Rnd beaming face. The scant puffed sleeves set 
off the rounded arms, the curve of the wrist, the hand 
that grasps the wheel is like a rare old painting, and 
the und ulating outlines of the figure are suggested, 
not revealed, by the prim folds of the flowered silk 
frock. 

These latter day photographs are like paintings,and 
are likely never to grow old fashioned. They have the 
charm that distinguishes the portrait painters of the 
old English school ; a charm that custom will not stale. 

They will not become out of date and grotesque, l ike 
the photographs of twenty years ago, found in family 
albums. In those days a woman was hired to put the 
lights in th e  eyes, color the cheeks, and paint the rib­
bon bows and artificial flowers of the ladies and the 
gay neckties and buttonhole bouquets of the gentle­
men . The new photographs, be it a h undred years 
hence, al ways will be thi ngs of beauty, no matter what 
evol utions, contractions, or diminutions may befall 
woman's dress.-N. Y. Sun. 

.. .  e a .  
TIl e Railroad Kidney. 

This com plaint is now recognized by medical men. 
It is caused by an artificial stoppa!le of the pores of 
the skin, the dirt of the railroads being respons ible 
for such stoppage. If any person will exami ne his 
hand after riding for t w o  or three h ours in a train­
and this is especially true if he be pers piring-he will 

THE LITTLE KOODOO ANTELOPE IN THE BERLIN ZOOLOGICAL GARDEN. 

excu rsion s of the Mahd ists, the trade in the exporta- '  otherwise, at a spot on the wall. Now the subject's 
tion of A frican ani mals has suffered greatly, so that " possihilities " are studied in detail. Nothing is left 
Jiving giraffes are now counted among the most to accident.  The fashionable woman carries her va­
('ost l y  rar it ies i n  zoological gardens ; but recently Mr. rious gowns to the studio with h er, and tries them on,  
Menges, the dealer in  an imals, penetrated into that each in  turn, that the artist may decide which suits 
almost unknown region, Somauli, under the guidance her best. She pays $50 for the photographs. 
of a native hunter. His discoveries tend to show that Her hair is arranged by sk illful hands in d iffer­
th ere is a marked difference between the animals of ent ways, that a style of coiffure may be chosen which 
t h is region and those of the other parts of the Dark wi ll be appropriate, not on ly to the contour of her face 
Continent. This difference is i ll ustrated by our en- and head, but to the environments of the picture. The 
graving, which shows a dwarf of the beautiful Koodoo subject's hands and arms are crit icised, l ikewise her 
antelope, which were so n umerous on the steppes of throat and neck, to see whether a severe high costume 
Eastern Africa before the invasion of the devastating or an evening gown shall be used. The topics of 
murrain . The little Koodoo antelopes differ from the backgrounds and accessories are discussed. 
larger species in the coloring of the body, which is All of these tin ted carbon photographs are taken 
grayer, with more light bands, and in the absence of full length. May be the subject wil l  pose as a dame 
the tuft of hair from the throat. They l ive on the of the First Em pire, with skim py satin gown, elabor­
banks of the rivers that flow into the Indian Ocean, ate coiffure, jeweled girdle, fan, and vinaigrette. Per­
going south as far as Tana, and west as far as Lake haps she stands half turned about, with her back to 
Bari ngo, preferring the thick, thorny bushes on the the spectator, and her pure profile deftly brought out 
overhanging banks of the rivers and brooks. on a dark velvet curtain. All women would not look 
Here they live in small families, which are led by a charming in such a position. The artist knows whom 
buck that is generally dark colored. Our engraving to choose, and the subject will wonder at her o wn 
shows a young male in two characteristic positions. beauty when she sees the picture. 
The horns of the full-grown animal, which are shown, A wil l ful coquettish girl is posed as a modern Priscilla. 
are very si milar to those of the large Koodoo antelope. The q uaint spinning wheel and high backed chair, 
-Illustrirte Zeitung. the small paned window at the back of the colonial 

find his hand is dirty. But a closer examination will 
show the existence of a fine grime, the particles of 
which, so soon as the perspiration ceases, act as minute 
corks, stopping up the orifices of the pores. How 
deeply this grime works into the skin is shown by 
the fact that after a railroad trip one washes one's 
hands and face two or th ree times before they become 
clean. It is  this grime which produces railroad kid­
ney. Of course it is not to be supposed that an ordi­
narily healthy person will contract this d isease in any 
trip of a day or two. But where a person is already a 
sufferer from chronic disease of the kidneys, it is po!\si­
ble that a week on railroad trains would aggravate his 
malady to an appreciable extent. 

. . . ' . 
Deep Sea The rlDolDeters. 

T hermometers made for taking the tem perature in 
moderate Iy deep waters have the tube incased in a cop · 
per cylinder, to protect it from inquisitive fishes and 
from contact with rocks ; there is a ring at the bottom 
to which sufficient weights may be attached to sink it 
readily. The cylinder has a long, llarrow door in 
front of the scale, which may be opened for the 
reading; and this door closes with joints so tight that 
the cylinder brings up the water from the bottom 
with its tem perature practically unch anged by the 
waters through which it passes. 
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The Depth. oC (loal DIlne •• 
M. Grousset's proposal to sink a shaft 1,500 m. in 

depth has attracted /leneral attention to the depths of 
existing mines. Some American technical journals 
claim that thl're is a copper m ine in Mich igan with a 
shaft 1 , 972 m. in depth. M. Haton de la Gou pilliere, 
director of the Paris School of Mines, has been inter­
viewed on the subject by a correspondent of La N atl1re, 
to whom he gave some interesting details. From the 
data in his possession he found the greatest depths of 
mine shafts d id not exceed 1 ,200 m. Beyond that it 
was only a question of bore holes. M. L. Poussigue, 
director of the Ronchamp Mines, in the H aute Saone. 
has made inquiries as to what were the greatest depths 
attainpd in Europe. In Bohemia, at Pibram, he 
found the Marie shaft with a depth of  1, 130 01. ,  the 
Adal bert shaft with the same depth, and the Franz 
Joseph with exactly 1.000 m. The Sainte- Henriette 
shafts at Flenu, near Mons, Belgi um, are said to hold 
the record, with a depth of 1,200 m. Between 1 ,000 m. 
and 1 , 200 m. the temperature of the rock was 45 de­
grees; thanks to good venti lation, the atmosphere of 
the pit at that depth was successfully lowered to 20 
degrees. although even at that temperature continuous 
work was trying. 

,. . . . . 
A DRAWING OF SUN SPOTS. 

To the Editor of the SCIENTIFIC AMERICAN : 
I take the liberty of sending you a drawing of the 

sun as observed by me, May 1 9, 5 P. M" with a 3 i nch 
instrument, power one hundred. The two large spots 
are fine specimens of typical s un spot 
phenomena, wh ile the faculre about 
the developing spots at the edge of 
the disk seem to afford good examples 
of the first stages of sun spot develop-
ment. L. H. HORNER. 

Sprin gfield , Mass. , May 20, 1895. 
• • •  

'relegrapblng- Without Wire •• 
Professor A. E. Dolbear, in the Elee­

trical Engineer, says : The increasing 
interest in the attempts to telegraph 
without wires both here and abroad 
makes it worth while to make m ention 
of !:lome facts which have been forgot­
ten or ignored, and I venture to point 
out that the method which has lately 
been employed so successfully in Eng­
land for telegraphing across a sheet of 
water between three and foul' miles 
wide with no connecting cable was 
fully described by Professor John 
Trowbridge, of Harvard University, in 
1880. He made his original researches 
bet ween the Observatory in Cam­
bridge and the city of Boston, be­
tween which is  a time signal w irE' hav­
ing the circuit broken by clock once a. 
second. He found he could heal' the 
clock beats a mile away from the line 
by connecting a telephone to a wire 
five or six hundl ed feet long and 

. grounding their ends parallel w ith the 
circuit. 

His experiments and conclusions are 
detailed in a paper given before the 
American Academy of Arts and Sci­
ences and are published in their Pro-
ceedi ngs for 1880. How completely he 
covered this ground of doing teleg-raphic work by 
means of earth conduction will be seen by the fol low­
ing quotations from those Proceedings : 

" The theoretical possibility of telegraphin� across 
lal'ge bodies of water is evident from this survey which 
I have undertaken. 

" Theoretically, however, it i s  possible to telegraph 

across the Atlantic Ocean without a cable. Powerful 

dynamo-electric machines could be placed at some 

point in Nova Scotia, having one end of their circuit 

grounded near them and the other end grounded in 

Florida, the cond ucting wire consisting of a wire of 

great conductivity and being carefully insulated from 

the earth except at the t wo grounds. By exploring 

the coast of France, two points on two surfaces not at 

the same potential could be found, and by means of a 
telephone of low resistance the Morse signals sent from 
Nova Scotia to Florida would be heard in France." 

This is precisely what is being done in England, car­
ryi ng out Trowbridge'.s method. In the various de ­
scriptions o f  methods aud operations which I have seen 
there is no mention of the work of Tro wbridge, and 
w hatever merit

" 
and utility there may be in this 

method of doing telegraph work belongs to him. Short­
ly  after the publication of the paper from which I have 
q uoted, Dr. Edward Everett Hal e  wrote a short story 
for the Atlantic Monthly in which these earth sheet 
currents played an im portant part. Beyond that I 
have never seen mention of the discovery, for it was a 
discovery, and an important one too, that slight cur­
rents could be detected at relatively great distances 
from their source by means of & telephone connected 
to the ground. 

J titutifit �tUtti,au. 
The Meccan Pllcrlln •• • 

The Mohammedan pilgrimage to Mecca is a unique 
custom in the rel igious history of the world. N ot­
withstanding the inroads of civilization upon the 
Orient, 100,000 human beings still undergo the great­
est privatiuns in order to kiss the famous black stone 
which forms part of the sharp angle of the Meccan 
temple. The benefits of the pilgrimage are great, for 
the sius of every pilgrim, no matter how dark they 
may have been, are forgive!) by the Almighty, and the 
supplications of the pilgrim on behalf of others are 
accepted by God. Buch was the teaching of the 
Prophet. 

As soon as the pilgrim reaches the last stage near 
the sacred city he makes two prostrations in prayer, 
and di vests himself of his worldly rai ment.. Then he 
assumes the pilgrim's sacred robe, and sets his heart 
on Mecca. 

The sacred garment called the Ihram consists of two 
seamless wrappers ; one is wrapped round the waist 
and the other is thrown loosely over the shoulders. 
The pilgrim's head is left uncovered. After he has 
assumed the pilgrim's garb he must not anoint his 
head, or shave any part of his bod y, or pare his nails. 
Having e ntered upon the pilgrimage, he faces Mecca 
with the devout intention of making the journey to 
the sacred shrine. Lifting his h ands heavenward he 
cries : . .  0 God, I purpose making this pilgrimage. 
May the service be easy to me. Accept it from me I" 
Then , as he proceeds on his journey, he sings the 
sacred pilgrim song known as the Talbya, which 

SUN SPOTS. 

begins with the pilgrim's cry, . . Labbaika I" It runs 
thus : 

I stand np tor Thy service, 0 God, I stand np] 
I stand up] There is no partner with Thee] I stand up] Verily Thine is the praise] The blessing ] And the Kingdom] There is no partner with TMe, 0 my God ] 

When he reaches Mecca h e  bathes himself and then 
proceeds to the temple and kisses the black stone. 
He then encom passes the temple seven times ; three 
t imes at a q uick step or run, foul' ti mes at a slow pace. 
And each time as he passes around he touches the cor­
ner of the temple and kisses the black stone. Being 
spiritually refreshed, he runs to the top of the little 
Mount Safa, and, on reaching the !mmrnit of the 
mount, he turns toward the tem ple at a distance and 
cries : .. Surely God hath aided his servant the Pro­
phet and h ath put 1 0  flight the armies of the infidel 
with His own power I" He then 111 ns from the top of 
Safa to the summit of the Mount Marwah, and this he 
does seven times. It is an exercbe which tries the 
energy of e\'en the youthful pilgrim, while the white 
haired pilgrim puffs and blows beneath the excessive 
weight of his religious devotions. 

Upon the seventh day of the pilgrimage the crowd 
of pilgri ms assemble in the great mosque, and at 
2 o'clock in the afternoon listen to an Arabic sermon 
which sets forth the excellences of the " Hajj," as the 
pilgrimage is called. 

On the following day he visits the l ittle valley of 
Mina, or the " wished for " valley, which Adam longed 
for when he was turned out of Eden. The next day, 
after morning prayer, the pilgrim ascends Mount Ara-

. Thomae P. HuPeII lD the New York Sun. 
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fat, or the " Mount of Recognition," about twelve 
miles from Mecca. It was in this place that our first 
parents, Adam and Eve, forfeited heaven, and were 
depri ved of their primeval purity for eating wheat. 
The temptation over, the serpent escaped to Ispahan, 
the devil to Beistan, and Adam to Ceylon. Mother 
Eve remained at Arafat, but after wandering many 
years Adam found his wife on this " Mountain of 
Mercy," and hence it became known as • .  Arafat, "  or 
the " Mount of Recognition. " 

Th e next day is the tenth and is known as the " Day 
of Sacrifice, " and as such is celebrated throughout the 
whole Mohammedan world. The historian Gibbon 
wrote of Islam as a religion without a priest a�d with­
out a sacrifice, a strange error for so accurate a writer. 
Throughout the whole world this day of sacrifice is  
observed, and especially at Mecca. 

Rising early in the morning, the pilgrim says his 
prayers and then casts stones at three pi llars known as 
the three devils, the first of which is the " great devil. " 
Holding the pebble between the thumb and fourth fin­
ger of the right hand, he throws it at a distance of not 
less than fifteen feet and cries, " This I do in hah'ed of 
the devil. " It is said this ceremony was performed by 
Father Abraham. 

Having stoned the devil, the pilgrim then proceeds 
to perform the sacrifice. The victim way be a sheep, 
or a goat, or a cow, or a camel, according to the means 
of the pilgrim. Placing its head toward the sacred 
stone, i ts  forelegs being bandaged together, the pilgrim 
stands on the right side of  his victim and plunges the 

knife into its throat wi th great force 
and cries with a loud voice : .. Allahu 
akbar "-" God is most great I Accept 
of this sacrifice, 0 God I" 

The ceremony of sacrifice concludes 
the Meccan pilgrimage, and the up­
grim then gets h imself shaved and his 
nail!' pared, and t he pilgrim rouE' is 
removed. The three days following 
are well earned days of rest. They 
are known as the " days of drying up 
of the blood of the sacrifice." Before 
he leaves Mecca the devout pilgrim 
should once more kiss the black stone 
and throw stones at the devil. He 
should also drink a cup of water from 
the Zamzam well, the very well from 
which Hagar drank when she ran 
away from home with her son Ishmael. 

The pilgrimage to Mecca is known 
as the .. Hajj " and the pllgrim as a 
Haaji .  A visit to Mecca at any other 
time is called the Umrah. If  a Moslem 
possesses the means of performing the 
pilgrimage once in h is lifetime and 
omits to do so, it  i s  a mortal sin, and 
he places himsel f beyond t.he possi­
bility of redemption. This doubtless' 
accounts for the popu larity of the 
undertaking. 

.. He who makes a pilgrimage for 
God's sake sh all return a .. pure from 
sin as the day on which he was born . 
Verily the pilgrimage doth put away 
poverty and sin j ust as the fire of a 
forge removes druss. The reward of 
pilgrimage is Paradise." Such are the 
words of the Prophet of Arabia. 

The first account in English of the 
visit of a J!:uropean to Mecca is  that of Lodovico Bar· 
tema, an Italian gentleman, who made the pilgrimage 
in  1503. Only five Englishmen are known to have 
witnessed the ceremony at Mecca : Joseph Pitts, of 
Exeter, in 1678 ; Burckhardt, the Oriental traveler, i n  
1814 ; Richard Burton, o f  t h e  Bombay army, i n  lR53 ; 
Dr. B icknell, in 1862 ; and Mr. Keane, a petty officer of 
a steamship, in 1880. The narratives of each of these 
pilgrims have been published. 

'1'he Meccan pilgri mage was a compromise with Ara­
bian idolatry, and no Moslem writer has ever yet at­
tempted to give a spiritual explanation of its ceremo­
nies. It is  one of the most curious circumstances i n  
t h e  history of religion that the superstitious and silly 
custom of the Meccan pilgrimage should be grafted on 
to a rel igion which is monotheistic in its principles 
and iconoclastic in its practices. The spectacle of the 
Moslem world bowing in the direction of a black stone 
wh ile it  worships the one true God stamps the relig­
ion of the Prophet of Arabia as one of compromise. 

. . .  , .  

Flt'ty Tho usand Truant •• 

The Board of Education of New York City has received 
a summary of th e school census recently taken by the 
police. According to this report there are 168, 020 male 
and 171, 736 female school children in this city. The 
table shows there are 50,069 truants, which means an 
expenrliture of between $5, 000,000 and $6, 000, 000 for 
new schools before these delinq uents can be taken care 
of. There is now $6,500, 000 avai1able for the erection 
of new school buildings and it is estimated that twenty­
five of them will be required. 
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A Sectlollal StealDboat. 

Everybody knows the ingenuity with which the 
French make preparations for new requirements 
in their military expeditions, an ingenuity which re o 
sembles closely that which the Americans display in  
their engineering operations for civil purposes. At 
present the only military enterprise occupying French 
attentiou is the establish ment of its influence in Mada­
gascar, and Le Genie Civil describes some curious de­
vices which have been invented for the invasion of 
that country. The capital of Madagascar, Tananarivo, 
is situated among the mountains of the interior, and 
is inaccessible, except by footpaths, the government 
having always prohibited the construction of roads by 
which artil lery could be brought against the city. 
French armies are, however, not deterred by such 
trifling difficulties, and a campaign against Tananarivo 
has been carefully planned. As there are no roads, a 
river, the Ikonpa, which extends from the sea to the foot 
of the mountains, j ust below Tananarivo, is to be used 
as a road. This river is very shallow and obstructed by 
sand bars, and the problem is to construct vessels cap­
able of navigating it. This problem h as been solved, 
so far as the gun boats are concerned, by building eight 
compound boats, or rather rafts. Each of these boats 
is d ivided longitudinally into six compartments, each 
compartment being watertight and ind ependent, so 
that it can float alone, while, in case of need, any num­
ber of them can be hoI ted together, side by side. These 
separate compartmen ts, or sh ells, are of galvanized 
steel and very light, so that they can be easily trans­
ported overland,  th rown into th e water, and bolted 
together as they float. When in place, a deck is put 
over them, on which is placed, near the front, a small 
boiler of the locomotive type. To balance the weight 
of this, the engine is set near the rear end of the deck, 
and is connected directly to a light stern wheel, which 
serves for propulsion. An upper deck, on which are 
the pilot house, shields of steel plates for riflemen, and 
a light cannon, covers the whole extent of the lower 
deck. All the vulnerable parts of the craft are pro­
tected from musketry by steel shields. The whole 
affair, with stores, cre w, and armamE'nt, draws less 
than fifteen inches of water. To provide for passing 
sand bars, a powerful t urbine pump is placed at the 
very front of the vessel, with a suction pipe which can 
be lowered as req uired to any distance less than one 
meter from the surface of the water. On reaching a 
sand bar this suction pipe is run out, and the turbine 
set at work. The sand, mixed with water, is sucked 
out with great rapidity from in front of the craft and 
thrown, by a discharge pipe, to one side, and a passage 
through the bar is in this way soon made.-American 
Architect. 

.. . .  . ..  
A LIGHTNING PHOTOGRAPH, 

To the Editor of the SCIENTIFIC AMERICAN : 

I send you a photograph of lightning, which I made 
about 11 o'clock on the night of May 5, during one of 
the most remarkable electric storms ever witnessed in 
this section of the country. There were th ree distinct 
bolts of lightning at the same instant. One of them, 
after seeming to coil itself around one of the others, 
darted off to an electric light tower, which 
stands 150 feet high nE'ar the northeast 
corner of the square occupied by the 
b uildings of  the Institution for the Blind, 
located i n  this city, and seE'n i n  the fore­
ground of the picture. 

I send this because I think it will be of 
interest to you and your readers. 

GEO. F. TOWNSEND. 
Austin, Tex . ,  May 13, 1895. 

. .. . ..  .., 
AlUerlcall Di gger.. I II Greece. 

A gymnasium and other well paved 
build ings h ave been uncovered at Eretria, 
as well as three inscriptions, th rtle h eads, 
and some good architectural fragments. 
The excavation of the theater has been 
nearly completed. 

The excavations among the ancient 
Greek ruins at Eretria have been carried 
on some years by the American Sch ool of 
Classical Studies at Athens. The gym · 
nasium and other buildi ngs which have 
been uncovered are probably part of the 
buildings on each side of the ancient 
street laid bare last year between th e 
theater and the naval school of King 
Otho. 

When the houses found last year were 
cleared a floor of cement and pebbles was 
discovered about a yard below the sur-
face. The well'paved buildings mentioned by Mr. 
Peabody are doubtless of a similar construction. 

.. . . . .. 
Sale.. of Patents. 

There are a number of concerns that purport to sell 
patents on commission, but in all cases, so far as we 
can learn, they induce patentees to pay them money i n  
advance, o n  which the pretended sellers live, the 
patents never being sold. The trick ' is a barefaced 

'tieutifit jmeritJu. 
swindle. If any of our readers have knowledge of 
such payments, we should be glad if they would send 
us the particulars ; not for pu blication, but for private 
use in establishing the fact of such payments, with 
view to a remedy. 

A STRAW CRUSH HAT. 

The high hat  of the crush variety is old, but the 
brilliant genius who surpassed the inventor of the 
starched necktie in contributing the opera hat to the 
world of male fashion stopped short at silk and did not 
venture to produce a crush Leghorn. Such we now 
illustrate - a Parisian prod uction-uncompromising 
and hard in appearance as Captain C uttle's tarpaulin, 

? ;:� 

A STRAW CRUSH HAT. 

but which, placed beneath the arm, succumbs to pres­
sure; wh ich left carele:>!-<ly in a chair may receive the 
avoirdupois of a careless s itter without inj ury to its 
anatomy. Like other things in the realm of fashion, 
i t  is a deception. The upper crown is straw and the 
brim is straw ; the sides, ordinarily covered with the 
band, are wanting; the band is there, but there is no 
substratum of straw. Instead, there is a steel spiral 
spring, which forces up the crown and stretches 
the wide band or ri bband tightly. The cut, with this 
description, explains the artifice. When pressed the 
spring yields and crown and brim come into the one 
pI all.... Released from pressure, the sides are forced 
out to their proper cylindrical contour as the crown 
rilles. 

• • • • • 
A C u re for Cold •• 

We are often told that w hile we may be able to cure 
consumption or pneumonia, yet we cannot cure a com­
mon cold. We desire to state in this connection what 
we have often said before, that we have a very favorite 
remedy for all these cases. We have tried it in very 
many instances and with almost invariable success. 
The remedy to which we refer is phenacetine. So soon 
as the patient feels the prem onitory symptoms of the 
cold let him take a hot footbath at bedtime, drink 

A REMARKABLE LIGHTNING STROKE. 

freely of some warm drinks, and take five, seven and a 
half, or even ten grains of phenacetine. In a strong 
adult we do not hesitate to give the full dose of ten 
grains. The result is  that the patient has a good 
night's sleep and awakens in the morning free from 
pain, while nearly all the symptoms of the cold have 
disappeared. Of course unusual care must he exercised 
during the day to prevent the body from becoming 
chilled.-Medical Compend. 

379 
Le .... on. of the China-Japanese War. 

An article in the Marine Rundschau upon the 
changes in warship building indicated as necessary by 
the events of the China-Japanese war, and especially 
of the battle of the Yalu, is  most interesting. 'fhe 
wri ter has collated the various accounts of the events, 
and has had special information before him, and the 
table he gives of the damage inflicted upon the shi ps 
engaged, and more particularly upon those of the 
Chinese, illustrates the matter in full detail. A second 
table sums up the results of the detailed inquiry, and 
a third describes sundry improvements, mostly of a 
tE'mporary kind, introduced by the Chinese them­
selves , such as covering in the barbettes of the Ting­
Yuen and Chen-Yuen with light plating as protection 
against rifle fire, and to shut out the smoke. The con­
clusions of this writer are that armor protection is 
more than ever necessary : including gun emplace­
ments, fighting stations, auxiliary engines and also 
water torpedo rooms. He advocates a complete armor 
belt, with numerous watertight com partments, and the 
making an absolute certainty that these last shal l be 
closed as well as all other openings through which 
water may come in. Finally, he  questions the value 
of fighting masts. Philo McGiffin, a grad uate of our 
Naval Academy, who commanded the Chinese armor­
clad at the battle of Yalu River, and who has returned 
to the United States, is reported as saying that the 
battle was a stubborn one, a nd was lost to the Chinese 
chiefly because they had no shells to use, but only 
solid shot. The Japanese, he said, were well supplied 
with shell, which did great execution. 

Captain McGiffin, in a recent letter on h is experi­
ences with the Chinese navy, writes : "A layman has 
110 conception of the awful nature of battle in model'll 
naval vessels. Even the cruisers have steel sid es, and 
the air of the inclosed Rpaces is vE'ry confined. The 
din made by the  impact of  heavy projectiles agai r.st 
these metal sides is awful beyond description. I wore 
cotton in my ears, but, in spite of that, aIll still deaf 
from that cause. The engineers in the Chen-Yuen 
stuck to their work, even whE'n the temperature of the 
engine rooms WI),S above 2000 F. The f'kin of their 
h ands and arms was actually  roasted off, and every 
man was blinded for life, the sight being actually 
seared onto Late in the action, after my h air had 
been burned off and m y  eyes so impaired by injected 
blood that I could only see out of one of them, and 
then only by lifting the lid with my fingers, I was de­
sirous of seeing how the enemy was delivering his fire. 
As I groped my way around the protected deck, a 
h undroo pound shell pierced the armor about eighteen 
inches in front of my h and. In a second, my hand 
touching the steel was so burnt that part of the skin 
was left npon the armor. That shows how intense is 
the heat engendered by the impact of a shot, and how 
rapidly the steel cond ucts that heat. One shell struck 
an open gun shield of the Chen Yuen early in the 
action, and, glancing thence, pasl:ied through the open 
port. Seven gunners were killed and fifteen woundE'd 
by that shot. Early in the fi�ht the Maxim gun in our 
foretop was silenced. The holes pierced by a shel l 
could be seen from the deck. After the fight we found 

the officer and men on duty there all 
dead aud frightfully mangled. That one 
shell had wrough t the havoc. The d e­
tonations of the heavy cannon and the 
im pact of hostile projectiles prod uce con­
cussions that actually rend the clothing 
off. The Chinese sailors deserve all  
credit for their courage and obedience 
in that action. No duty was too d ifficult 
or dangerous. When the Chen Yuen's 
forecastle was ablaze from Jap shells, I 
ordE'red several officers to cross the shell­
swept place to fight the fire. Th ey 
shirked that duty, but when I called 
u['on the men to volunteer to follow me, 
they did it promptly, and the shi p  was 
saved. It was while on this  d uty that a 
shell, passing between my legs, threw me 
aloft and let me down upon the deck 
with such violence th at I became uncon­
scious, and was out of the fight. All of 
the officers, however, were not cowards. 
On my ship were several who had been 
educated in this country, and they were 
as brave and devoted as men could be. 
Others, however, were in the safest place 
they could find amidships." 

• • •  
A Soap for Cleani ng Silk. 

A soap for this pnrpose is made by 
heating 1 pound cocoanut oil to 960  F. , 

adding Yz pound caustic soda, and mixing thoroughly. 
Then heat % pound white Venetian turpentine, add to 
the soap, and again mix thoroughly. The mixture is 
covered and left for four hours, then heated again, and 
1 pound of ox gall is added to it and well stirred. N E'xt, 
pulverize some perfectly dry, good curd soap and add 
it to the gall soap in sufficient quantity to make it 
solid-1 or 2 pounds of curd soap will be needed. 
When cold, the mass should be pressed into cakes. 
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J'leutil!, jmtri'lu. 
Economy to tb e C o n s u m e r  of the Incandescent In this discussion a large Dumber of the managers 

Gas Burner. of gas works present took part, and without exception 
BY PRESIDENT HENRY MORTON, PH.D. each one in turn, while indorsing the statements of 

During the meeting of the Western Gas Association the paper as to the advantage to the consumer, em­
held in Pittsburg May 15, 16, and 17, a paper was read phatically denied the deduction as to injury to the 
on the subject of incandescent gas lighti ng, which, business of the gas companies under their :lharge. 
with the discussion following it, conveyed much of a They all showed, from their own experiellce, that 
comforting as well as interesting character to the while the introduction of the Wel�bach burner had 
general reader or rather general gas consumer. often in the first instance and for a short time dimin-

The author of the paper in the first place had many ished the total amount of gas used, this influence 
things to say in disparagement of the Welsbach incan- was promptly reversed by reason of the additional 
descent gas burner, from his standpoint as a gas manu- customers secured and light. used, through replace­
facturer, on the ground of its reducing the output and ment of oil lalliPs by the economical and brilliant 
profit of the gas company under his charge, by afford- Welsbach, and its displacellient of electric lamps both 
ing those who used it an increased amount of light at arc and incandescent. Indeed, the only note of dis­
about half the cost of the ord inary burner. tress heard in this connection was one intimating re-
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ment, as an illuminating agent, whIch has been lav­
ished upon its i mpalpable rival, electricity. 

" I  believe that a good beginning at least has been 
made in this direction by Dr. Auer von Welsbach and 
those who have been developing and improving his  
very original invention ; and it, therefore, gives me 
pleasure to bring before you this evening (among other 
recent developments in  artificial illumination) a num­
ber of the burners known by the name of Welsbach, 
in  the latest form to which the process of gradual i m­
provement has brought them, and to point out to you 
what I have found in my own experience as to their 
actual merits or probable future advances. " 

As illustrating the present att itude of the gas com­
panies toward the Wel�bach ligh t, it may be noted 
that, at the conclusion of the discussion above referred 
to, a vote of thanks was passed to Herr Auer von 
Welsbach for his  discovery and production of the gas 
burner bearing bis name. 

4 I e , " 

I n  the course of the ci iscussion wh ich followed, the gret that the b usiness of su pplying Welsbach burners 
same gentleman gave some illustrat ions, as for exam- was not in all cases in the hands of the gas companies. 
pIe: . .  We have a club room in our city which used A full account of this paper and discussion was pub-
81, 400 cubic feet of gas from Jan uary 1 to May 1, 1894. l lished in the American Gas Light Journal for May 27, 
On Jan uary \ 1895, we replaced the burner commonly and is interesting reading to the gas consumer who 
used there with Welsbach burners, and from that time has an eye to economy. Electric Canal To wage, 

to May 1, 1895, they used 35, 400 feet-a loss to us of It is not often that any one can point to the fulfill- Canal barges have recently been very successfully 
46, 000 feet, or over 50 per cent on one customer in six ment of a quasi -prediction, and it is, therefore, with I towed by electric power on the sumlll it  level of the 
1 l I0nths." pleasure that I find in the report of a paper wh ich I Canal de Bourg-ogne. This portion of t h e  canal i� 3% 

From the point of view of this manager of a gas read before the Society of Gas Lighting on January miles long and has been made very narrow to reduce 
works, this was truly disheartening; but how about 17, 1889, the following words : construction expenses. There is no tow path, and 
t h e  cl ub in que> tion or consumers generally ? To " The mere cheapening of  gas I contend is not the hauling is effected on the snbmerged chain principle. 
t h ese we think the statement will convey nothing but only or the scientific method of correcting the manifest The hauling upon the chain is now done by electric 
pleasure, qualified by the consideration that it is wastefulness of our present methods of using it to pro- power instead of by steam, as heretofore. A generat­
almost " too �ood to be true." duce light. It would be like saying that to secure ing house has been fixed at each end of the section, 

(f any such statement came from the Welsbach cheap fuel was the right way to improve the steam en- the cu rrent being generated by water power. The 
Company or any one interested therein, it would carry gine. In the case of gas, such a policy, if persisted in, dynamos at the two stations, 3% miles apart, are 
l i ttle weight, but coming from one who is manifestly can only result in relegating gas to the cellar, the coupled in series . The three mains are suspended on 
an enemy and in deadly earnest, it is equally convinc- kitchen, and the engine room, to warm us, to cook rubber insulators in part, from wires spanning- the canal 
ing and encouragi ng to the gas-consuming publiCl. our food, and to drive our machinery ;  and in replacing and in part from the t unnel roof of the tunnel sections 

It may however be asked, Is this benefit to the it as a means of ill umi nation by electricity, which of the canal. Trolley arms of the usual type are used. 
public to be secured only at th e expense and perhaps may, in time, owe its very existence and life to the The motor used on the tug which hauls upon the snb­
by the ruin of the gas companies ? For, if this is so, i t  enslaved labors of its depo�ed rival imprisoned in the merged chain is of 19 horse power, running at 900 revo­
llIay in the long run be of doubtfnl advantage even to furnace of the steam engine or laboring blindly in Intions per minute. During the passage through the 
consu mers. the cylinder of the gas engine. tunnel the current is utilized to l ight  the boat, and at 

To tbis question an abundant answer was given in " I  believe ihat gas, much as it has been abused, de- night is used for this purpose during the entire rnn.  
the discussion which followed the paper on incandes- serves a better fate, and wil l  secure it if anyth ing The cost of the plant was about $27, 000, and a saving 
cent gas lighting. l ike the attention is gi ven to it� ed ucation and refine- of $800 a year is recorded. 

RECENTLY PATENTED INVENTIONS. 

Enu:i neering. 

COAL DUST AND AIR FIRING. -Con­
stanz Schmitz, Berlln, Germany. This invention pro­
vides a method of and apparatus for mixing coal dust and 
air in proper proportions for feeding to a furnace to ob­
tain perfect combustion, the coal dust being fed into a 
chamber where air is in motion, and where the .mpuri­
tics may be separated from it, while by means of a blow­
ing engine the mixed coal dust and air, through a con­
nection with a feed device, are fed to the fire, the veloc­
ity of the air maintaining in suspension just the quantity 
of coal dust which can be burned in the most advantage­
ous manner under the conditions presented. 

VESSEL STEERING ApPARATUS. - Se­
bastien Lacavalerie, CaraCas, Venezuela. This is an ap­
paratus especially adapted for use in conncction with a 
vessel of conical shape, adapted to go below the surface 
of the water, fonning the subject of another patent 
issued to tbe same inventor. It is designed to facilitate 
steering the vessel either up or down, or to one side or 
the otber, or to canse it to progress in a sinuous line. 
The apparatus compriscs " box projected beyond the ves­
sel ami capable of revolving in iIB seat, a shaft carrying 
a rudder being mounted in the box and capable of turn­
ing with it, while the box and shaft are operated by 
mechanism within tbe vessel. Rndders lire mounted on 
the sides _of the vessel and operatively connected with 
each other, there being also a bottom rudder and an end 
rudder rotating about vertical axes. 

Rall way A p l)lla nces. 

BRAKE SHOE. -James E. Worswick, 
AmericuB, Ga. This is an improvement on a former 
patented invention of the same inventor, and pro­
vides a combined brake shoe and dresser, the body of 
the shoe of soft metal, with transverse cntting faces of 
harder material extending flush with the outer face of 
the shoe, the shoe being of greater width than the tread 
of the wheel, and the outer edge of the cutting faces 
overlapping the rim of the wheel. The improvement is 
designed to keep in true shape the entire wearing face of 
the wbeel, from the throat of the fiange to the outer edge 
of the rim. 

SWITCH ADJUSTER. -John Kortan, Jr. , 
Detroit, Mich. This is a simple and Inexpensive device 
for use on all .kinds of street railways, for adjusting 
the 8wlnging tongues of frogs \without requiring the 
operator to leave the car. It comprises a vertically 
movable rod at the lower end of which is a blade having 
cnrved fingers extending on each side, and the rod ha v­
ing a handle with the same set as the blade. 

RAILWAY SWITCH.-Louis V. Johnson , 

Brooklyn, N. Y. This switch is to be worked by con­
tact of the , wheels with a shifting device on the rails, 
bllt which may be passed over without working the 
switeh if desired, the car automatically openIng the switch 
if desired, and closing it after the car has passed. Com­
bined with the switch point is a borizontally sliding shift­
ing plate with a fiange at each end, the lIanges projecting 
above the tops of the rails for cuntact with the car 
wheels, and tbere being intermediate mechanism be· 
tween the plate and switch point for operating the latter 
from the plate. 

CAR FENDER . -Rafael Mayolini, New 
York City. This is a bow fender, readily transferable from 
one end of the car to the other, and made in two spring 

sections, which, when curved, brought together and 
locked, are'designed to completely guard the front of the 
car, the front and sides of the fender being cushioned to 
prevent injury to any one caught upon It. The connected 
fender sections may be quickly disconnected from the 
car platform, when the spring hamcs throw tbe scc­
tionB outward, carrying with them to the sides of the 
track any interfering objeclB. 

CAR FENDER.-Edward L. Kelly, Phil­
adelphia, Pa. This fender conslslB of a wheel mounted 
on a vertical spindle carried by a bracket at the front 
edge of the car platfonn, the wheel extending horizon­
tally entirely over and beyond the track rails on each 
side, and having an effective gripping surface at its per­
iphery, to make a good hand hold for a person falling 
upon it. The wheel may be rotated In either direction to 
carry one to the side of the track, and the front edge of 
the platform above theJwheel is covered by a buffer, with 
side cushions, to prevent injury to one falling upon 
the wheel. 

M i ni ng. 

MI NING MACHINE.-Frank S. Dobson, 
Vancouver, Canada. For raising gold from rivers, bars 
or lIaIB, this inventor provides a vertically movable cais­
son in which Is a central pump and agitator, with appli­
ances whereby the water .from the stream may btl made 
to force the material tO' the pump and assist the agitator 
in removing it, or the water may be introduced to tbe 
pump and tbe agitator nnder pressure from the support 
of the caisson. All the interior parIB of th� caisson may 
be removed, leaving a clear shaft within which a miner 
may descend to prospect or run a drift or tunnel 

Mecb a n lcal. 

STONE CUTTING MACHINE. -Joh n G. 
Kouhoupt, Jersey City, N. J. According to thi8 inven· 
tion a frame carries a stationary anvil provided with con­
verging slideways in which knives are removably fitted, 
while a reciprocating die inathe anvil-carrying frame has 
cutting edges registering with the knives of the anvil. 
This machine Is very simple, and may be constructed as 
an attachment to an ordinary trip hammer. It is designed 
for rapidly splitting and cutting stones, and is especially 
adapted for forming cobble stones or other small stone 
blocks. 

COATING AND PRINTING PAPER. ­
James E. G1edhlll, New York City. Two machines are 
arranged side by side for this work, according to this 
invention, one receiving tbe paper from the other, two 
rolls arranged at right angles to each other being ar­
ranged in the path of travel of the paper between tbe 
two machines, the paper passing first under one roll and 
over it in a transverse direction, and under the second 
roll and over iIB top, to paes in a parallel direction to the 
second machine. 

DRIVE WHEEL FOR ELEVATORS, CAR· 
RIERS, ETc.-George S. FoulB, San Jose, Cal . According 
to this improvement the pulley supports movably con­
nected clamping sections which may move into aud out 
of binding contact with the cable, to permit the cable to 
move freely between the sections as it mov�s into contact 
with the wheel, and then to cause the sections to press 
upon the cable during a portion of the revolution of the 
wheel, thus driving the cable without any slipping. The 
device adjusts iIBelf.to carrier lIighIB or other projecting 
portions on the cable, or to sticks or other obBtructions 
between them and the band clamping 8ections. 

A lrri cultu ral . 

PNEUMATIC STACKER. --Thomas Kirsh­
man, California, Mo. For effectively carrying the straw, 
chaff, etc., from the discharge end of a ihrashint; ma­
rhine to any desired place, this invention provides for a 
vertical fan to be secured to the rear end of the machine 
over the discharge opening, the opening becoming the 
eye of the fan, into which thc straw and chaff arc dis­
charged, to be driven from thc fan into and through 
an appropriate discharging trunk or chute. The dis­

charging pipe has an elbow mounted to turn aud loose 
sections connected by links, and may be raised and low­
ered without disconnecting thc sections. 

l N C U B  A T O R .  - Norman McAslan, 
Briggs, Neb. The case of tbis incubator has a seric" of 
egg compartments in wbich the egg trays are so arranged 
tbat the eggs may be subjected to different degrees of 
heat, according to the length of time whicb the eggs have 
been in the incubator. An improved method of ventila­
tion is provided, and the heating apparatus is so arranged 
that the temperature may be controlled to a nicety, 
the heat being regulated by a thermostatic device. 

Mlscel l a n e o u 8. 

BICYCLE DRIVING GEAR.- Thomas M. 
Crepar and Hugh lI unter, Clare, Mich. The pedals arc 
nrranged to move up and down in the Begmcnt of a cir­
cle, according to this improvement, instead of the rider 
being compelled to follow the pedals with the feet in a 
circle, a simple transmitting mechanism actuated by the 
pedal levers imparting a rotary motion to a driving 
sprocket wheel of the ordinary kinil . The simple up and 
down movement of the feet, with the use of a large 
sprocket wheel, is designed to facilitate the attainment of 
great speed with the least effort. 

B I C Y  C L E HABIT. - Herbert Luey, 
Brooklyn, N. Y. This improvement comprises a skirt 
divided at the back and made with folds at tbe rear which 
are combined with interior partitions forming leg por­
tions. When the garment is in use tbe limbs arc free to 
work the pedals, the folds falling on each side of the 
saddle, and when the rider steps from tbe machine the 
rear folds close into the appearance of an ordinary skirt, 
no difference from which can be detected either at the 
front or rear. 

UMBRELLA FRAME. -Daniel H. Red­
mond and Chalkley B.  Baldwin, Philadelpbia, Pa. This 
invention provides an extremely simple method of form­
Ing the joints connecting the umbrella ribs with tbe 
stretchers or braces by the employment of a Iigbt and 
efficient clip, whereby the rib is strengthened in what has 
heretofore been its weakest point, and may be made very 
light. 

F O L D I N G U M B R E L L A.-Frank G. 
Grove and Don P. Lillard, Luray, Va. This is an im­
provement upon a former patented invention, providing 
an extensible brace which is easily operated, cheap and 
very strong. The stick is made up in sectioDs screwed 
together, and each brace compris{'s a hollow inner section 
and an outcr section, tbe sections sliding upon each 
other. Wben the umbrclla is spread the braces slide-ont 
until the springs catch and lock the cover in extended 
position, and in folding the stick is reduced to compact 
shape, thc tip removed, the braces collapsed and the 
cover folded in. 

FENCE WIRE STRETCHER. -Joh n O. 
Walton, Beile Vernon, Ohio. To draw and tighten fence 

wire without making short bends which mIght injure the 
wire. this inventor has devieed a simple device which 
may be readily attached to a fence for this purpose with­
out cutting t he wire or taking it down from iIB fastenings. 
The deVIce has a central cast iron hub-like portion from 
which project wings "dth narrow throat- like WHYS, t:;O are 
ranged tbat by turning the hub in either direction by 
means of a wrench, in using the improvement, the throat 
ways pass over the wire strand and w ind it about the hub 
until the desired tension is attained. 

SWIVEL COUPLING FOR VEHICLES. ­
Brown Henley , Hillsville, Pa. This is an improvement 
designed for employment in thc front axles of carriages 
and wagons, tbe lower member of the coupling having 
opposite recesses in the outer side of its exterior circular 
flange, and the upper member having opposite notebes in 
the edge of its ollter tlange to engage the lower member. 
Tbe cUps employed bave claws fitting the notches and 
entering the rCCCBt3C8, the latter being elongated to allow 
of 80me lateral movement of tbe claws. The clips serve 
as stops, limiting the degree to which the axle may turn, 
and also seCllre the axle to the spring, preventing lateral 
movement of the latter without weakcning it. 

COIlIBINATION TABLE. -Francis J. Mer­
ceret, Baltimore, Md. A table adapted to inclosc and 
hide a gas stove, or form a basc for it in  use, has beeD 
pat,·nted by this inventor. It bas a hollow hody with a 
longitudinal partit ion,  and <IcroE'S the partition arc guide. 
ways on which i.  an adjustable sliding dish shelf, the 
top being made in  t\l'O parts, hinged at about the m iddle, 
Besides its usc as a kitchen table when opened, it may 
servc as a library or sitting room tablc whcn closed liP: 
being especially designed for usc in light housekeeping in 
lIats or apartments. 

M ATTRESs. -l\forris Rude, Ne w YOl-k 
City. 'fhis mattrl'!:'s prl'�entB folopecial cOllYenipnct.'s for 
handling whilc turning or airing, and is arranged to be 
bound loose or tigbt, as Illay be desired. It bas a string 
alternately engaging part of the top and part of the bot­
tom, the drawing upon the string compressing the mat­
tress at opposite faces. The string is drawn through dif­
ferent sets of eyelets, and thus forms several transverse 
series of loops on the top and bottom faces of tbe mat­
tress. 

COPYING BOOK BRUSH C up. -George 
J. Wohltman, New York City. This is a narrow, pan-like 
Y(,8Sel with a cover across one end and a grating cxtend· 
ing nearly iIB whole length Just over the water. The 
grating is removable to facilitate cleaning, and the brush, 
wh!'n not in usc, is ordinarily)aid Hat on the grating. 

H OT WATE R  F U RNACE. - Edwin F. 
Whit,·, I1ollidayshurg, Pa. A horizontal partition forms 
the top of the fire box of thiB furnace, and there is a 
cham her under the grate at its front end and connected 
with tbe water return pipes, pipes leading from the 
cbamber extending u nder the barH of the grate to the 
rear of the hridge wall ami then upwardly, each pipe 
then forming a horizontal coil under the partition, over 
which is a 15l'COlU] coil discharging into a chamber con­
nected with the outllow pipes. The construction is de­
signed to afford quick circulation and utilize the fucl to 
the fullest advantuge. 

HEEL. - William Wass, Ph ilad elph ia, 
Pa. This invention relates to the employment of de­
tachable wear plates upon boot and shoe heels, and pro­
vhIes an attaching plate fa�tt.'lwli to the lweI proper and a 
wear plate held in locking pngagPlllcnt WIth, bllt remOYJl­
ble from, the attaching plate. The weal' plates are inter-
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changeab.e a s  rigblB o r  . eflB, s o  that the plates may be worn down evenly. 

CAROUSEL. -M ilton T. Weston , Ken­ton, Ohio. In the construction proviUed for under·thls patent Ihe carriages may swin!: outward from tbeir IlllP' porting arms at angles varying with the velocity at whIch the revolutions are ma<le. Each carriago is· also provided with its own driving mechanism, operated by pedals by those occupying the carriage, and all the car· riages being connected with a multiple drum, one section only of which is connecteU with one carriage. 
TRUSS. -Dollglas Reid, New Richmond, Wis. This truss is designed not to bind tbe hips or in· terfere with the free movement of the limbs. The pres· sure of tbe pad may be regulateU by drawing together tbe rear portions of the band, the Bprings being designed to afford only the lightest necessary pressure. 
WATER CLOSET FLUSHING TANK.­Richard A. L. Blondel, Boston, Mass. According to the improvements covered by tbis patent, the discharge valve. valve seat and attachments are removably and ·ad· justably connected with the " spud " in the bottom of the tank, and the disagreeable sound caused by the passage of air through the overtlow pipe at the time of discharge of water from the tank Is prevented. The flushing or main discharge valve is automatically locked and held open for a certain length of time. and then released and causeU to close slowly and noiselessly. 
CASTRATING FORCEPs. -Ned Farish, Jackson, Miss. This is a tool in which a medicated sponge is beld on the upper jaw in front of tbe knife to reduce loss of blood and obviate tbe use of clamps, ete. 

De8lgn8. 

IYLET VA LVE CASING.-Richard A. L. Blondel, Boston. Mass. Thls design comprises a hori­zontal flange or extension of the body of tbe valve cas· ing in connection with a vertical cylindrical otI'set ar· ranged beneath and joined with the flange. 
B RUSH BACK.-Charle!' Osborne. New York City. This back is ornamentcd with forgct.me· nots and conventionalized floriate scrolis framing a plain surface, with festoons beneatb a shell·like figure at the top of such surface. 
NOTE.-Copies of any of the above patents will be forni.hed by Munn & Co., for 25 cents each. Please send name of the patentee, title of invention, and date of tbis paper. 
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J , itutifi, �lUtri,a •• 
putty or rubber. The correct W8¥ ·Is to take the work apart and make np the joints properly. gl��-:� :�U��l�t�:;'�:�&�-:';d ��::.�\e,:.: MO,fOO 80n .. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. 640.421 

The cilarlJll for' l .... trtiOn uiI<U1' thu IIMd is One Dollar .. I, ... 
Jor tach t.mertion : aOOut rioht 'lOO1'lU to a lim. Advtr ... 
ti.semtnU muat be received at publication office a.t eaf'ill CI' 
Thursciall morninq to appea.rm the JoUowino 'Week" unu. 

.. [;. S." metal pollsb. Indianapolis. Samples free. 
Presses & Dies. Ferracut" Mach. Co .• Bridgeton. N. J .  
Handle & Spoke Mcby. Ober Latbe Co"Cb8llrln Falls.O. 
Yacbt engines and boilers. Great variety. New cata-log free. Willard It Co. 1111 Canal St .• Cblcago. 
Screw machines, milliUJC maChInes, and drill preS8e8. 'l'be Garvin llacb. Co .. IAiI,bt and Canal Sts .. New York. 
New catalugue of civil. mecbanlcal, electrical and In­dustrial Moks. postage free. 5 cents. SPOil & Cbam­berlain, 12 Cortlandt Street. New York. 
rfbe best book for electricians and beginners in elec­tricity is U Experimental Science," by Geo. M. Hopkins. 

lSy mail. � ;  Munn & Co .. publ ishers. 36 Broadway. N. Y. 
nr-Send for new and complete catalol'ue of SclentiHe and other Books for sale by Munn &; Co .. 361 Broadway. New York. Free on a'PDIt�atlon. 
Machine work solicited. Complete equipment modern macblne tools. Pattern making. Designing. Experimen­tal work; tecbnieal a •• I.tance If requIred. Be.t faclll­tie., very reasonable price •• P. Prylbil. 512-524 We81 41.t St., New York. 

HINTS TO CORRESPONDENTS. 
Name8 and A dd " e"" most accompany all letters, or no attention will be paid thereto. This is for our infol'lllation and not for publication. 
R e a'erence8 to former articles or answers should give date of paper and p�e or number of question. 
I n q u i ri e "  not answered ill reasonable time should be repeated ; correspondenlB will bear in mind that some answers require not a little researcb, and, though we endeavor to reply to all either by letter or In this department. eacli must take his torn. 
B u ye r8 wishing to purchase anT article not advertised in our columns will be furn18hed with addresses of houses manufacturing or carrying the same. 
Special 'V rine .. InformaUo n  on matters of personal rather than general Interest cannot be expected without remuneration. 
Sci e u l H l c  A m e rican S II I. p l e nl e u l" referred to may be had at the office. Pnce 10 cenlB each. Book .. referred to promptly supplied on receipt of price. llIi �:;k��"o�e�t!l!d�xamination should be distinctly 

(6550) F. W. L. asks : 1. What ill a good dressing for leather bellB, also for rubber belts ? A. Lubricator for Belts.-Five parts of India nlbber are cut flne and melted together \\ ith 5 parIB oil of turpen. tine in an iron, well covered ve...,l ;  then add 4 parts of resin, stir weB, melt, and add 4 parts of yellow wax. stirring constsntly while mclting. This mixture while warm i. added, with constant stirring, to a melted mix­ture of 15 parts fish oil and 5 parts of tallow, and the whole is agitated until It has congealed. 'I'he mass is ap­plied to old belts upon both sides in a warm place, and when the belts are in uSe, from time to tinae upon the inner side. By tbis treatment they become very durable. 
2. How can I make a good cement for holding the splices of a leather belt ? A. Leather Belting. Cement for.­Take of common glue and American isinglass. equal parts ; place them in a boller, and add water sufficient to just cover the whole. Let it soak ten hours, then bring the whole to a boiling heat, and add pure tannin until the whole becomes ropy or appears like the white of egg>!. Apply it w/!rm. Bu1f the grain 0tI' the leather where it is to be cemented ; rub the joint surfaces solidly togethcr, let It dry a few hours, and it is ready for practical use ; and if properly put together, it will not need riveting. as the cement is nearly of tbe same nature as the leather itself. 3. Wbat is the best commu· tator lubricant ? A. Heavy petroleum 011 applied very sparingly with a cloth slightly moistened with the oil. 
4. How can I find the borse power of a common slide valve engine ? A. Horse Power of Steam Engines.­Multiply the square of the diameter of the cylinder in inches by 0'7854, and this product by the mean engine pressure, and the last product by the plston travel in feet per minute. Divide the last product by 33.000 for the indicated horse power. In the absenc�of logarith­mic formulre or expansion table, multiply the boiler pres­
Sllre for % cut-off by 0'91, for � cut-otI' by 0'85, % cut­off by 0 '75, 3·10 cut-off by 0'68. This will l(ive the mean engine prcssure per square inch near enough for ordinary practice, for steam pressures between 60 and 100 pounds, always remembering tbat tbe piston travel is twice the stroke multiplied by the number of revolutions per minute. 

(6551) N. A. D. writes : In getting ready to start our cngine, we found that the ·valves would not work. We removed the cylinder head to ascertain the cause, and we found four of the bolts brohn, or the heads snapped from tbe bolts that hold tbe foBow· ing head. Tbe engine was left at half stroke. and the force was great enough to fly from the f"Bowlng head down to bottom valves. No water or ice in cylinder. Corliss engine, one hnndred and eighteen horse power. 
I am at a loss to know the causc of the breakage. Will you explain ? A. The breaking of a follower bolt is not unusual. but that four should break at tbe same timc is inexplicable. Possibly they have not broken at once. but consecutively, and taken refuge in the exhaust valve until tbeir number made an obstruction. 

(6552) P. J. M. asks what the word horizon means in patents. A. It means the same as it does in any connection. I. e., Ihe most remote visible limit of the earth's surface, or a line parallel_with that limit where it adjoins the sky. 
(6553) M. E. K. asks how pipes can be 

stopped leaking where they screw In the fittings on a hot water system. I am having some trouble with them and cannot stop the bad ones. A. The leaky pIpe joints show bad work In putting together. Clamps can be 
ma<le to fit the joints and bolted on with packing of iron 

(6554) C. A. B. writes : 1. In the elec­tric chime described in Hopkins' .. Experimental Science" page 814, are the bells all of one size or will It be neces­sary to make a pattern for each ? A. Tbe bells are of different 1!izes. You could doubtless save money by pur· chasing the bell. ready tuned. 2. How much wire will it want on the spool of tbe magnet for a bell with a 6 inch rim?  A. Probably � ounce of No. 24 wire on each spool will be right for a battery current. 
(6555) S. W. asks how fast a boat 12 feet long, 33 inebes beam, using a 6 inch 2 bladed pl'O" veller, can travel in calm water. The boat is good model. For motive power I wish to use the simple electric mo· tor described in SUPPLEMENT, No. 641, running It with 

4 cells of storage battery. How long can I run the boat and shall I use a flat or round belt? A. Four miles per bour is as much as you can expect with the motor and battery named. You should have not less than 6 cells. We do not recommend a belt. Use cut gearing and bring the shaft down to the motor. You may run from 6 to 
8 hours. 

(6556) F. H. writes : Suppose a circular piece of metal 2� inches diameter, and of celtaln thick­ness. weighs 10 pounds. How to flnd the weight of a double diameter (5 incheo) piece of same thickness as former, then weight of a triple diameter, etc. A. The weights are as the areas. For the area, square tbe diame· teund multiply by 0·7H54. Twice the size is four times the weight for equal thickness. 
(6557) J� B. B. writes : A young me­chanic made the assertion tbe other day that If a gage was put under the bottom of a steam boiler and the boiler was put In use, the gage would only show the pre.· sure of the water. I should think that the gage would show the pressure of the water plus the pressure of the steam. A_ The gage will sh.,... tbe steam preBsure added to the water pressure. as you suggest. 
(6558) S. W. L. says : Will you please publish In your query column a receipt for making printer's tablet glue ? A. The composltition is said to be prepared as follows : Glue, 4 pounds ; glycerine, 2 pounds ; linseed oil, � pound; sugar, � pound; aniline dyes, q. s. to color. The glue ls softened by soaking it in a little cold water, then dissolved together with the sugar in tbe glycerine, by aid of heat over a water bath. To this the dyes are added, after which the 011 ls well stirred in. It is used hot. Another composition of a somewhat similar nature is prepared as follows: Glue, 

1 pound; glycerine, 4 onnces ; glucose sirup, about 2 tablespoonfuls ; tannin, one·tentll ounce. Give the com­position an hour or more In which to dry or set before cutting or hsndllng the pads. 
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:gl��r ��eWog�b�lt �'b:�r�����" " " " " " ' " MO.m 
Boot or shoe uppers, macbine for trimming. E. S. 
Boo¥.ar��siilioe8: 'apparatus' ·ior·moiildinji i;prin;;: MO,438 
B08�T�� sg.I:���.;:tia1;,:�.II��siiuii';': : : : : : : : : : :  : ::: t8:�7 
t:m: S!�J'fp'�r:������;.�;,�.; Sot�Eoacii & 'Haw: 640.521 
Bot�r:,j: . siipplemeiitai . stopper 'for' . ink: . ii:' 'jj: 640.263 
Bo..!l":���f��� 'muiiij,i," ·coiilbined · "Biiti; ciili-oj.d 640.322 & Gavin . . . . . . . . . . . . . . . . . . . . . .. . . . . . . . . . . . . . . . . . . . . 540,285 Box. See Match box. Pencil bor. Powder box. Bracket. See Car door bracket. 
��:�:�tleeTc�obr�::.d . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  640.397 
Bread crumbln" macbine. J. Lee . . . . . . . . . . . . . . . . . . .  MO.563 Brick or tile for bulldlnl', etc . •  metalliC faced. J. E. Robln.on . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  640.500 
g��t�e?'il-?�: :er�il.���·::::::: '::::.'::.'::.':::.':::.:: t8:= 
G��:l::: :l:�:::: �Ie�i-��I�'i-nomney: : : : : : : : : : : : : : : : :  �� Burner. See Hydrocarbon burner. Vapor burner. Button. C. A. Bryant . . . . . . . . . . . . . . . . . . . . . . . . . . MO.300. 640,00', 
8:::::�:' .t���.Pl'.oW�m\'3I

II������: . . . . . . . . . . . . . . .. MO.434 Can. See Jacketed can. Oil can. 
8::: �aeb"e�:�: ::::��i�:: �o�'i.�����·L8i[e::::::: :: : g:g:� 
8:::n�lr"��'l,:����'b�'J:' �e�g���� . ·. : ·. ·. ·. ': :. '. '::. : '. : : :  �� Cani.ter and ease to facilitate Its opening. metal, 
Car 'ii':a�:''r�aij.i''.·.·::.·.·.·.·.·.·:.· ·.·.· ·.·.·.·:.·.·:.· .......... : •.

.
.
.

.
. : : �:� 

8:� �g��::��: J�;!I�!.���i.�: : : . : : : : : : : : : : : : : : : : : : �:�n 
8:� ����I��:C:::i.o:'��CHr.���.�.�. � .������.:: .. :: i::8;t: 
Car fender. J. B. Benton . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  540,879 Car fender. Wettstein & Rodmann. . . . . . . . . . . . . . .  • 640.:m Car fender, pick-up. E. D. Croucb . . . . . . . . . . . . . . . . . . .  540.485 Car replacer. J. Haal' . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 540.487 Carding macblne .potting attacbment. Mason & G \I bert. . .  . .  . . .  . . .  . . . .  . .  . .  . .  . . . .  . .  . .  . .  . .  . .  . .  . .  . . . . . .  640.285 Cartrldl'e and cartridge cbarge, H. Marim . . . . . . . . . 640.327 Cartridge and cbarge tberetor, H. Maxim, 
Case. See ElII' case. 540,326. 640,328 
Case for magazine8 or pamphlet8. R. H. Tilley. . .  640.W Ca.b regl8ter. Benkel & Kunz. Jr . . . . . . . . . . . . . . . . . . .  640.386 
8:�\I��d::f s����:l�r:"��£ ��111a!;:����::: : : : :  tg:r� Chain and cbaln fa.tener. W. Cobn . . . . . . . . . . . . . . . . 540.578 
g�:i�. ���.wll�t�n.� .. ����: : : : : : : : : . : : : : : : . : :  : : : :  : : : :  g:g:� Cil'arette •. etc .• pocket case for, R. H. Fancourt .. 540.5« Clamp. N. P. Mader . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  540.55.'> Cla8e' See Garment clasp. Clot folding macbineFE. Hall . .  . . . . . . . . . . . . 640.249, 540.250 
gg��:: �\'!��!'\t��·��'{\r.���.��� : : : : : : : : : : : : : : : : : : : :  �:m 
g:�t��·a�d :���:r��operaiirig· saai';: 'j: iii.ny : : :  g:g:f:Jl Clutcb. friction. L. W. Elliott . . . . . . . . . . . . . . . . . . . . . . . 640.382 Coflln joint. metal liC. C. M. Drennan . . . . . . . . . . . . .. . . 540,lm Coin controlled apparatu8 for di.pen8lng I Iquld8, P. A. Juae . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  . Combination lock. R. J. Bolt . . . . . . . . . . . . . . . . . . . . . . . . .  .. C.mtact post. R .. Sel'erdabl . .  . . . . . . . . . . . . . . . . . . . . . . . . 
8g�::���lt��a�!��n�·. �'. ���:�.� .. ::::::::::::: 6Cfl.617 Cooklnl' ve.spl. F. G. Hubbard . . . . . . . . . . . . . . . . . . . . .  640.491 
8g��fn�pp��:&�eco�p����e�lioi cou·pilng: · · · · · 640,570 
Crank fastenlnR device. K. F. La�erl'ren . . . . . . . . . .  640.«8 
8��'iD:��c:��rfI�!il�F?�t:r����.��.'.·:.·:.·.·.·:.·:.·:: : :  m:� Cultivator and pulverizer, COrD, Anderson & Benson . . . . . .  . . . .  . . .  . . . .  . .  . .  . . . . . . . . . . . . . . . . . . . . . . . 540.293 CurlinI' tong • •  upportinl' device, t:!. W. Holt . . . . . . .  540.388 Cutter. See Flue cutter. MO�T

!!1�Jy S��TpE!�en�F c��;en�yORsLy�: g��:alw:;11Mn/J:��(!2t��:"���:I:'���.��: : :  : '. : : :  �:�1 Dental sal iva .Ipbon, J .  Simon.on . . . . . . . . . . . . . . . . . . MO.562 
terns and statir.tical information re- B::�: �: �. ��b!;��·:. : ·:. : : ,. :: : : ·:. : : ·:.: ·::.::·.:·:. :·. : ·.: : �:� lative to the volu me of the world's DI 8 III b I dl money. With com plete abstracts DI:Piaye1ro�, g���1I:. L�·cbaflln . . . . . . . . . . . . . . . . . . . .  640.535 
of various plans proposed for the g::::�·.;Iol�:.far.elra18iroii�: : : : : : : : : : : : : : : : : : : : : : : : : :  g:g:� 
sol ution of the currency problem . /loor cbeck. l IqUI'b J. H. Sbaw . . . . . . . . . . . . . . . . . . . . . .  640.518 
By Maurict' L. Muhleman. 1895. ggg� �':.�;��rE�·A.h-U��t;,j::::::::. : ·::.:·.:::·.:::·::. :·: g:g:m 
New York : Charles H. Nicol. Pp. Douah dlvldpr. F. B. Van Houten . . . . . . . . . . . . . . . . . .  640.002 
198. Price *2. g���: ��!�f;,;,'f. J.r����t.!!aii : : : : : : : : : : : : : : : ·: : : : :  g:g:� 

A great amount of very curious and interesting in- g;�,8�fua�!�7�·. i:: t:1:-:r'.t.t .. ::::::::::::.:.::.:.::.:::: g:g:t2 fonnation is contained in· this work. We do II,Ot care to �1,g caseb :\I. Leak et al . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  640.502 
Inve8tigate the author's private views, but the simple in- �I:��i� b::t:�: f'" 3���: : : : :  : : : :  : : : : : : : : : : : : : : : : :  g:g:iM formation as to tbe standard coins of ditI'erent countries Electr!c mAcblne. v,0smo, G. De Camp . . . . . . . . . . . .  640.351 
is of much interest, and the archreologlcal point, tbat it I �l����:� ::'!����t�':. /�'i,"Kim: : : : : : : : : : : : : : : : : : : : : : : :  �:W! is very difficult to supplant a coin of long acceptance ls i Electric swltcb. J. O. Heinze. Jr . . . . . . . . . . . . . . . . . . .  640.358 
brought out very clearly III respect to many lands. ' It I Ele�����kr�':,������s:�� &mfg�::�.t.�r��� . �.���: 1»0.040 really seems strange tha. t mankind should be willing to I 

Electromagnetic Wlndln& Looml8 & Pierce . . . . .. . . 540.;n;; 
live In so confused a state as regards measures and �l:�:�g� ';':I\�?I:r:vl�e i:l;,n����iii�"or"cio.iDji O4e.aoo 

weights, and Mr. Muhleman's book is merely another de· Em��!I'n�f;tfe �D!::,'!ty�� '8am,; 'ii: ii:: \vii.oii::: �&P.i monstrat.ion of Ihe fact that it is very bard to bring Embrolderlnl' .machlne stitcb adjUSting mecban-
about a change for the better. I Enir::.: Mse�ct���!1!�8 'en'�ine': ' " ' ' ' ' . . . . . . . . . . .. . . 640.(62 

THE BROWNIE SONG BOOK. A book of Enl'�g��I�t�.dl� . .  f�� . �I.������.��I.��: . ��.��.t.��� . •  � 640.� brownie songs for ch i ldr�n (y.oung · f:�������I��?I::.:', §i�;.���c� . .  ::::: . . ::: ::: :::: :.: 640.4&! 
and old). Words and musIc w rItten, FastenID� d�vlcepM. I. Hamburl'er . . . . . . . . . . . . . . .  . com posed and adapted by S. G. �:::��8t���S��. ��11��liiw·: .. : .. :::::::::::::::: : :  Pratt. London : Stanley, Lucas, F eedwater beater. B. Vlctor . . . . . . . . . . . . . . . . . . . . . . . .  . 
Weber & Co. Chicago : Laird & Feedwater reaulator and alarm. B. & M. Doer-

585 Lee. Price 50 cents. Fen�e:te:y ·Iieiid;ii� ·d',.vic;,: ·';;ire;ii: ·o·,:ove,:::: : : : :  �:615 
�:��:8�ttJp�:�'n� f�' :t���'iiiic' cross' wires "to: MO,OO6 

TO INVENTORS. 
An experience of nearly fifty years. and tbe preparation 

Of more tiran one bundred thousand applicatioDs for Da­tents at hQme and abroad, enable us to under8tand the law8 andJlracttce on both continents, and to pos8ess un­equaled tacilltle8 for procuring patent. everywbere. A 8ynop818 of tbe patent laws of the United St.ate8 and all foreign countries may be bad on application, and persons contemplating t he securing of patents. eitber at bome or abroad . .  are invited to write to this ofHce for price8, which are low. in accordance witb the times and our ex­tensive facilities for conductinll the bU8iness. Address MUNN &; CO., oilice SC.KNTU·'C AMERICAN, :I61 Broad­way. New York. 

Fen�e�' 1;!�Or�r' te·.;;ier .. . . . . . . . . . . . . . . . . . . . . . . . . . . . . 640 •• 1 
Fire extln"ul.ber. band. J. H. Hyrne . . . . . . . . . . . . . . .  MO.2:n )'Ire extlnl<uisblog apparatu •• J. G. Lorraln . . . . . . .  540;26. Fire kindler. M. A. Dees . . . . . . . . . . . . . . . . . . . . . . . . . . . .. 640,609 Fires. system of and apparatu8 for extlolluishlnll. 
Flr.,s�:���:itr.,����Yfloor: J."W: l�acKn·liilii:. '::.:: m:iri )'Ireproof floor. construction of. W. M. Barr . . . . . .  640.22' 
�:��tcJtt!::. �.ni�,(";�1.iiei8eii : :  : : : : : : : :  : : : : : : : : : : : : : :  g:g:tW Flume Rate. N. 8. Abrabamson . . . . . . . . . . . . . . . . . . . . . 640.568 lI'or�in� spikes and nails, wlIChtne for, J. S. Pes-
Fu�e;:,Il��riier8: "ap"psi-iiius" 'for" "suppiyiilg "ilqilld: MO,aM 
Fu�8.�e�mse:e "Boi"ler "itirnace": "  H"Laiing " fo'rnace: 540.369 Steam or b ot water furnace. 

INDEX OF INVENTIONS r'���'all.;dR.;t����JP:��.le: ·eoiiltiine·d;j:·ii:Raii: 640.563 
I Fu��e�: iiDln�' m"iiiil·.iriciCiiI: ·  ii: Taiboi: : : : : :  : : : :  g:g:� 
I Furniture. adju.table .upport for scbool. A. 
I Andren . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  640.531 Ga�e. See Saw gage. Game device. J. W. Ednie . . . . . . . . . . . . . . . . . . . . . . . . ... . 640.354 Garbage receptacle. W. H. Willson . . . . . . . . . . . . . . . . .  640.530 Garment clasp. H. Zerinl' . . . . . . . . . . . . . . . . . . . . . . . . . . . .  540,290 Garmeot .tretcher. Haven. & We.tman . . . . . . . . . . .  640.310 Gas. apparatus for manufacture of. C. W. Pink-

(lor wblcb Leiter. Patent of tbe 
United State. were Granled 

June 4, 1895, ney . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. . . . . . .. MO.55 
.\N D  E A C H  BEA RI NG THA'" DATE. Gas&aR�r.����� .�or.pro���.i��.I� I�.�.i.�����: .�?��� 540.415 

[ See note at end of list about cople8 of these patent8.) 
Acid. amldunapbtboldl8ulfo, Ulrlcb & Bam-mann . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 640.'12 Advertlslnll. novell). J. D. Jobn8ton . . . . . . . . . . . . . . .  640.496 ARinl' liquor •• C. A. Steen . . . . . . . . . . . . . . . . . . . . . . . .. . .  MO,2"19 Air brake brancb pIpe drain cup. W. K. Conness .. 640.539 
!:�ri'.�11 g�ea���r���881t:: C���d·,;.at.;r aiari:D:' "  MO,237 Automatic .Wltc�. A. B. Hobart . . . . . . . . . . . . . . . . . • . .  640,«3 Axle and box and lubricati'Oll ol aama. Dalton & McMillan . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  540,'25 Axle boxe., dust guard and oll aaver for car. F. 
Bal� tl!.b£W.·S�cii,:uii:::::::::::: ::::::::::::::::.:': g:g:� 
G::.'r'!'f K���·f.i�o:�:t&. R<itier'tii::::::::::::::::: g:g:� 
G:m�esS�eu�':!b cg��:�r, L. A. Aspinwall . . . . . . MO,t79 
Bicycle 8addle. A. L. Gartord . . . . . . . . . . . . .  .MO.tal to 540,t32 

Gas compressor, oscil1atin�, J. Humes" " . . . . . .  , . . . • 540,492 
a: ft�lf!fe'i:. !ie�ir�?�\'\;: ·si;.;j,iierii::::::::::: : : :  g:s:t� Gas macblne. aasoline. G. W. Coleman . . . . . . . . . . . . 540.536 
088 meter, coin-controlled, D. Orme . . . . . . . . . . . . . . . . MO.4C2 
g:: ����fa�'i[r.�. �: �����:.r::::::::::::::::::::::::: �:�� 
8�:.et���. ����� 'a�t��lswiDiii';ic' j,iii';: · . . . . . . . . . . MO.5();j 
Gate, W. B. Atkinson . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  540.533 Generator. See Steam aenerator. Glas. articles, machine for I<rlndlnl'. H. C. Lutber . . . . . . . . . . . . . . . . . . . . . . . .  . . . . . . . . . . . . . . . . . . .  040 1124 
m�!�br:�g�r���'EE�'l,?,f;��8: : : : : :  : : : : ; : : : : : :  : : : : : : gW:� Governor. centrifugal. 10. O'Hara . . . . . . . . . . . . . . . . . . .  51O.4M Grain binder conveyer. Hills It Kromer . . . . . . . . . . . . 540.313 

8���i���:.��·I:e. '[!.°l�.;gei.·.·::.·::.·.·.·. : .... : ...... :: ..... : �:!� Harne.s. t'. J .  Law . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  640.261 Harness drivinR bit. H. Small . . . . . . . . . . . . . . . . . . . . . . .  540,4Q! Harrow, Hencb & Dromgold . . . . . . . . . . . . . . . . . . . . . . . .  640.618 Harrow dl.k Y. HI.le . . . . . . . . . . . . . . . . . . . . . . . . . . . . ... . 640.550 

© 1895 SCIENTIFIC AMERICAN, INC.



Harvester. self-binding. T. Welch . . . . . . • • . . . . . . • • • •  MO.28'7 St .. n. adjustable horoe. E. R. Mere • . . • . • • • • . . . . • . • . MO,59£ 
Hat brim. �'. A. Wardwell . . . . . . . . . . . . . . . . . . • . • • • • . . .• MO.524 Stamp affixlnl< device. G. J. RoJlandet . . . . . . . . . . . . .. MO.699 
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. : : �'.m Stampinl< and labeling machine. packet, W. R. 

� utanLad.
ndfesaree · . 'C'B' m' 

. 
'e'r'a; "  ·s·;�n,r. · ·  'cTo'ili;'�" ·.·:�niL MO.2OO Hat pressing machine, RlRan & Slocum . . . . • • • • • • • . • 5W,426 0 ... � __ 

�::���n�Zi�� ':ridBt��mp��:iure regulating' 'sppit:: MO
.
572 st.a:,

u816r
s
�:�orting cameras, etc., Fisber & 

ance, E. Wilson . . . . . . . . . . . . . . . . . . . . . . . . . . . . . • . . • . •  540,666 Palmer . . . , . .  , , . • •  0 . . .  . • • • • • • • • •  • • • • • • • • • • • • • • • • • • MO.6ll 
Heater. See Electric heater. Feedwater heater. Steam bOiler, W. B. Salmon . . . . . . . . . . . . . . . . . . . • . . . . •• MO.(()'j' 

:i�:ii�� �,'i�!:':;,f.·w�·t:i.
a
l��?

r
:ott : : : : : : : : :  : : : : : : : gt8;m ���:::: :����:���N.·���m��·.�I�.W.�:::::::: g:g:� 

Hides and skins, machine for treating, A. Sey- Steam generator, P. Reilly . . . . . . . . . . . . . . . . . . . . . . . . . .  540t':'7 
mour-Jone • . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . • . .  MO.337 Steam or bot water furnace. J. W. Hanghawont .• MO.2M 

Hook. See Wbiffietree book. Steam trap. A. Turnbnl l .  . . . . . . . . . . . . . . . . . . . . . . . . . . . . •  MO.{70 
»��sr����gg:%tu�n��2���\v·tiiie: : : : : : : : : : : : : : : : : :  g:g:m Stitl�?e�.��.����.s.,. ����.i��. ���. ���������,. �:. �: MO,291 Indicator. See Pressure variation indicator. Stopper. See Bottle stopper. 

Speed indicator. Street indicator. Stove. G. 'l'hompson . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  . 
Indigo salt and dyeing with same. Fi.cber &; 01>- Stove and kitcben uten.ll. F. G. High . . . • . . . . • • • . • • 

permann • .  . . . • . • . . . . . . . • . . . . . • . . 540.427 Stove. I<as. J. F. Werle . . . . . . . . . . . . . . . . . . . . . . . . . . • • . • .  
��fe

a
d��r.

E
B.1��t:�::::: : ::

'::: :: :  ::: ' : : : : : . : : : : : : :  :: ':. �:� ���;
. 
s���r1:r�·;,;:ug!r��':5: 'T':ii: "iloti<i:::::::::: 540.573 

Inkinl< macblne. ribbon. B. L. LlvlnlZston . . . . . . . . • .  540.f>M tltreet mdlcator. J. P. WICk . . . . . . . . . . . . . . . . . . . . . . . . . •  MO.476 
Insect exterminator. G. C. Twyman . . . . . . . . . . . . . . . .  540.343 Switch . See Automatic switch. ElectriC .ewitch. 
Il'onin� table and wash bench, combination, S. D. Railway switch. 
Jac���lJ�e;n: Gates '&;' Clark:·. ·. : .. .. :'. :: : '. : :  : '. : : : : : :  : : :  �:� �:l�li!r::d'��i�: <{v ��:<'ll:�k: : : : : : : : : : : : : ' : : : : : : : :  g:g:� 
k�\��en

S
�:bV�:'� J?���ersoll . . . . . . . • . . . • • • . . . . . . . . . .  MO.3I5 

Tab1:ble�
e1r��\�:rt..��� pool table. Exten.lon 

l'%�\i�� :::��ti�:: r. ·� .. l,�e��i'.::·. :: ':. : : : ': : ':.:::: g:g:m �:f:::at;g�: &: r"l��I;:,t .::: . .. .. : '::::::::::::. ':::.: g:g:�W Ladle for pouring .teel. N. J .  Altmeyer . . . . . . . . . . . .  540.292 '1'elephone .ystem. W. W. Dean . . . . . . . . . . . . . . . . . . . . • 540.:139 
t::::�·.!;.-l.;a����· eiectric iir';; C: "A.:· jiiinger ': : ':: �:� �:�����
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g�gi�·c�";t�o;r:l.
l
�

. W:.·i.i:oorii:: :  lit8:� Lamp. bicycle. L. F. Bett • . . . . . . . . . . . . . . . . . . .. . . . . . .. MO.OO5 Tbrashinl< machine. W. Butler . . . . . . . . . . . . . . . . . . . . . •  MO.576 Lamp, electric arc, H. Radclitre . . . • . . . .  , . . . . . . . . . . . • MO.40t 'l'hrashlng machine band cutter and feeder • •  J .  
t::�:,i'.

u
C':,\I���me -!;a�rg�,t · w·rencli: : : : : ·. : :  . . : : :  rJ:m TiC:"�h';;iJ��: ·Dei·,ji.ii &'Fiscber::: '::::::. ::::::::: J3;�� Lasting pincherst A. F. Preston . . . . . . . . . . . . . . . . . . . . . MO,59S Tie. See Bale tie. 

Lea{y�r8'�ig:e�:.������� . .  �� . .  ������. ��.
s
��.����'. �: MO.274 ��: gi:�:: \:;.

Jt�T�li:. .������.�: : : : :  : : : : : : : : :  : : : : :  ::: : x:8:� 
���:�ers!�n80:bi�·a�g�s��t� · 'Seal loci: · · · · · ·  . . . . 540.552 �t!:e

w
r�r

c�r�er�w���fu��·'8: 'E: '0: Watkins : : : : : : : : :  �:� Lockinj! apparatus. de.k. J. W. Vobo . . . . . . . . . . . . . .  540.289 Tire Inllator. automatic. P. W. Stanford . . . . . . . . . . .  540.519 Loom. :1. H. Northrop . . . . . . . . . . . . ' . . . . . . . . . . . . . . . . . . .  540.454: Tobacco drying and ordering apparatu8, J. K. Loom warp stop motion, J. H. Northrop . . . . . . . . . . .  540,596 Proctor . . . . . . . . . . . . . . . .  . . . . . . . . . . . . . . . . . . . . . . . . . .  540,271 Lubricating bearings of steam engines, means Tobacco pipe. W. Demuth . . . . . . . . . . . . . . . . . . . . . . . . . . . 540,583 for. C. E. Emery . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 540.383 Tono:ue and tbills for vehicles. combined. Blain Lubricator, J. Jacobsen . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  540,389 & Fortin . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. . . MO.229 Mail bag fa.tenlng. Byard /10 Sargent . . . . . . . . . . . . • . . 540.577 Trap See Mole trap Steam trap Tarl<et trap Mail pouch deliverer, A. Kimber . . . . . . . . . . . . . . . . . . . .  54Ot259 'l'rolJev for canal boats, electric. A: C. Mather . . .  : MO,325 Mangle. J. C. Poland . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . • .  MO.� Trolley pole with locking wbeels. T. Thomp.on .• 540.340 ::��� ggi; i: �e�.�':,�tier�er: : : : . : : '. : : : : : : : : : :  : : : : : :  g:g;� ���:.. il: �: filNi
���: : : : : : : : : : : : : : : : : : : . : : : : : : : : : : : : : g:g:m lIIatcb box and .moker·s .bleld. combined. C. B. Tube. See Speaking tube. Green . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . •  MO.307 Tnbes. formiol< lIanl<es on metallic. S. E. Howell .  MO.3U Measurin� device, S. O. Jones . . . . . . . . . . . . . . . . .  , . . . . .  MO,257 Tu� hame C Hoberecht MO 051 Metal .trips or wire. machine for twi.tlng. T. M. Tun'nelinl< ·machlne. T. w: Fry . . ... .

.. ::. '::::::":::::.: :  MO:306 Polyblank . . . . . . . . . . . . . , . . . . . . . . . . . . . .  , . .  , . . . . . . . . . .  MO,513 Tunneling machines. automatic feedln.zo device Metals, method of and apparatus for treatln�, for, Copeland & Vielhaber . . . . . . . . . . . . . . . . . . . . . . .  MO.299 Mcllvried & Nash . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  MOt267 TumiDI! machine feed mechanism. W. W. �leter. See Gas meter. Tucker . . . . . . . . . . . . . . . . . . . .  ; . . . . . . . . . . . . . . . . . . . . . . . .  540 :\l itering machine. J. M. Schofield . . . . . . . . . . . • . . . . . .  6&0,561 Typewriter cabinet, J. R. Freeman . . . . . . . . . . . . . . . . •  540 MLying liquids and fluids, apparatus for, J. Par- Typewriter desk, O. B. Rowlett . . . . . . . . . . . . . . . . . . . .  . ker . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. MO.270 Umbrella. E. �'Iude . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  . Moistener, sealer, and stamp affixer. combined. Umbrella or parasol fastening, E. L. Glenn . . . . . . .  . R. R. Harrison. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  540.253 Valve J Hewitt Mould H llin" machine. Bell & Le Petrie . . . . . . . . • . . .  MO.349 Valve: quic.ll:-actioiiirij,le:i:E. Mayiii.iiier: : : : : : :  MO;360 
����:.ra�e�E�c����ior: · 'Power motor: · · · · · · ·  540
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540.245 
MUsic stand. W. A. NaumaDn . . . . . . . . . . .  . . . . . . . . . .  Vapor burner, J. W. Weaver . . . . . . . . . . . . . . . . . . . . . .  . .  ���';�� 'g-�fIT���J.W· H�d�s�itb����. : : : : : :  : :':.: Vehicle .eat. sUfflAmental. A. L. Hal\. . . • . . . • . . • . .  

Nut and pipe wrencht R .  H. Woodbury. . . . . . . . . . . .  �::f�gf�:J:.i�:e. O.t!t�x����:::::::.-::: .. :::::::.:: :  Nut. lock. C .  G .  Mortenson . . . . . .  . . . . • • . . . . . . . . . . . . . . .  I Vi.e. A .  Vanderbeek . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  .. Oar, M. F. Oavts . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 6&0,579, Wa�on. dump. G. J. CropD. . . .  . . . .  ' . . . . . . . . . . .  . .  Oi l can. C. W .  Proctor. . . • . .  . . . . . . . . .  . . . . . . . . . . . . . . . . .  Wall and furniture guard. G. W .  Hinkle . . . . . . . . . .  . 
oreiif:����� o� . .  S:� . �.���.����.� . �?� . �����i.��: . �: 5m�359 Wa��ai'r��.�� . .  ��� . . ���n

.l�� . .  ���
l.e •. . �.�����.�?� . . �: 040.338 Paper bav "acblne. tl. T. Murchie . . . . . . . . . . . . . . . . . .  MO.556 Watch cannon pinion. A. N. Ganthler . . . . . . . . . . • . MO.586 Paper box ... , manufacture of, .M. Gaily . . . . . . . . . . . .  5.0.242 Watch escape wheels. makinR". G. roo Hart . . . . . . . . . 540,546 Paper cones, machine for mak1D�, �. C. Coram . . . . �238 Water, apnaratus for electrically purifyinJl. Col" Paper holder and cutter. Y'. H . . Griffith •... . ... . ... a(().589 lIer & Detlef. . . . . . . . . . . . . . . .  . . .  . . . . . . . . . . . . . . . . • .  MO.OO8 Papermaking machine. E ourdrlDler. L. I. Hart.. Wa.ter closet flus bing device, W. R. Baker, well . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 5(().309 MO 346 540 347 Paper registeriIlJC.machinet T. C. Dexter . . . . . . . . . . . 540,352 Water liftinll device. A. Boucbarat . . . . . . . . . . . : . . .  : MO:230 Paper .beets. deVice for conveying. T. C. Dexter. MO.240 Wheel. See Cycle wbeel . Self-oillng wheel. Pen •• pencil •• etc .• pocket holder for. W. S. Rus- Wbiffietree hook G. H. Hayward . . . . . . • . . . . . . . . . • . .  MO.439 .�ll . . . . . . . . .  : . . . . . . . . . . . . . . . .  . . . . .  . . . . . .  . . . . . .  . . . . . . Wire feeder. O. Y. Ebert . . . . . . . . . . . . . . . . . . . . . . . . . . . •• 540.1>43 PenCil box. �amtary. M. A,. Neweil . . .  . . . . . . . . . . . .  . . .  Wire .tretcber. C. S. Pentecost . . . . . . . . . . . . . . . . . . . •  MO.512 PbotographlC camera. series. R. D. Gray. . . . . . . . . .  Wood Indenting and apparatn. therefor W W. P!anissimo device. B. F. Dun bar . . . . . . . . . . . . . . . . . . . MO, Grier. . . . .  . . .  . . . . . . . . . . . . . . . . . . . . . . . . . .  : . . . .  : . . . . . 540,588 Planoforte • •  f. H. Clark .  . . .  . . . . . . .  . . . . . . . . . . . . . . . • . . 540.298 Wool fat Into hard and soft product •• separatlnl<. Plctnre frame. E. H. Br0'!1l" . . . . . . . . . . . . . . . . . . . . . . .  540.575 Jatre & Darmstaedter . . . . . . . . . . . . . . . . . . . • . . . . . . . .  540.256 

�::�r!f!d�lf��g��:iI�i�.3.��:'i::::::::::::::::: ·:: g:g:� wr���·Ch.See Nut and pipe wrencb. Pipe 
Pipe. See Tobacco PIPe'l .,;.. 3il6 Wrencb. W. Dick • . . . . . . . . . . . . . . . • . . . . . . . . . . . . • • . . . . . .  MO.353 Pipe sadd le. N. Ruben.te n . . . . • . . . . . . . . • • . . . • . . . . . • .  · .,.". Wrench. W. H .. rdlnl< . . . . . . . . . . . . . . . . . . . . . . . • . • . . . . . . .  MO,252 Pipe wrench, E. J; Stone . . . . . . . . . . . . . . . . . . . . . . . . . . . . . iW,409 Yeast food, makiDll, Wahl & Benius . . . . . . . . . . . . .. . .  MO�"'i'l PI.ton for air enl<lDe •• R. S. Sayer . . . . . . . . . . . . . . . . . • 540.460 Zltber. mechanical. Lippmann &; KeUer . . . . • • • • • . . .  540.449 Plane. Traut & Bodmer . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  MO.283 
Plante". feedlnl< device for potato. J. S. Robbin. 540.{58 
Pliers. cuttin/il, C. J. Maloney . . . . . . . . . . . . . . . . . . . . • . . . 540,�2 
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Pocket closer, J. Dean . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . MO,300 
Powder box and mea.nrlng attachment. S. F. . Blowers. steam boiler. G. L. Tbompson . . . . . . . . . . . . 26.659 Austin . . . ... . . . . . . . . . . . . . . . . . . . . . . . • . . . . . • . . . . . . . . . . . 540.345 Books. Lothrop Publlsbing Compllny . . . . . . . . . . . . . . .. 26.624 Power motor. S. R. Bittenbender . . . . . . . . . . . . . . . • . .  540.227 / Cement. Portland. �'rank E. Morse Company. In-Power transmittlnl< device. J. G. We.tbrook . . . . . . 540.(Td corporated . . . . . . . . . . . . . . . .  . . . . . . . . . . . . . . . . . . . . . .  26.653 Pre.s. 8M Baling pre�.. Dille.tive preparatiOn, Falrcblld Brotbers &; Fos-Pressure variation IndIcator. I. H. Davis . . . . . . . . . .  MOt541 ter . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. . . . . . . . . . . . . . . . . . . . . .  26,634. 
�:;W!;�·:a�g��. �c���tier·::::::::::::::::::::.: . . g:g:� Eyek!�l ���i�';�ret·b':,�p�y �.���� �� .��.����: 26.631 Pumps. .hlfting eccentric for operating. M. Fertilizer •• American Plant �'ood Company . . . . . . . . 26.655 Leitch . . . .  ,� . . . � . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . MO,394 Fire extin�ui8hin� apparatuEl. S. M. Stevens . . . . • . . . 26,658 
pu��t;!b1n:���1�:a�:.� .�

i
.��. ��s�����. �.���.\��:. &10,275 W.����ii�ct�����e�·e�err Y8iing' Coiiipany·. : :�.: �� 

��n���. �:�t�!
n
:U:d�C�����:lor: : : : : : : : : : : : : : : : :  t8:m He�.afI�ew�'ti:r .�.� . �������.�� . . ����:. ��? ����: 26,6U Railway. clo.ed conduit electric. M. F. Flynn . . . . . 540 305 Hooks and eyes. A. Steinhardt &; Brother . . . . . . . . . 26,630 Rllilway Cf'osElinJir. S. J. Austin . . . . . . . . . . . . . . . . . . . . . . .  640.571 Hose supporters, button. Georlle Frost Company . .  26,625 Railwav roJ l ing stock, die for maklnll steel plates Bouse furnishings, J. P. McHu�h . . . . . . . . . . . . . . . . .. . .  26,657 for. C. Hackney . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  540.247 Leatber and metal IlOod •• lfancy. C. F. Rnmpp &; Rai lway swltcb. street, R. S. Tappenden . . . . . . . . . . . MO.466 Son •. . . ..... . .. . . .. ... . . . . . .... . . . . . ....... . . . . .... . 26.629 �:a::� �T:i�:e�r���i� 

e
�T�l�ign?E�D��ew� 'ii: 540
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Ma\��ni���ta���f.�:� .��� .�;��.��.�:.���?� . ����� 26,6" Garner . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . •• 540.24.� . Medical componnd in elixir •. wafers. and pm •• L. 
li:ll::;.�ri��e�·e���'ht[��· 1��l:,�h1��· ei.ict.ric: · T: MO

'
!86 1 MeJ:;,I��II��iiIC for 'women: t: N: 'Brun,;wi�: : : : : : : :  �� 

Raz���r:g!·caiTi;;,:.· F: iii,,jip!,i ilt: i.i: : : : : :  ::: ::: ::'.: g:g:�� Me'Wi��·8���r�
I
.I�� ���������?��: .�'::���� . ���f�: 26.635 ::�?:re��' �e�
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::::::::::.:: �:[fJ Rel<ulat.or. See ElectriC regulator. Feed .... ater I Periodical •• F'. L. cgapman . . . . . . • . . . . . • . . • . . . . . . . . . . . 26.623 

Re.:�ru�
li���ou�r:r:��I��r,; •.. . .. . . . . . .. . . . . . . . . . .  540.6m j:�Il��;n�����a�in����"J�c':,

n
u�ii�: iiraitiiiaie<i

26
.:J.: 26.652 

Riveting machine for makmg up leather hose, J. stance or powder for. R. W. Brown . . . . . . . . . . . . . .  26,650 Hazzlewood . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 540.311 Powder, Hazard Powder Company . . . . . . . . . . . . . . . . . .  26,604 Rock dri l l  valve, T. J. Murpby . . . . . . . . . . . . . . . . . . . . .  540.330 Powders. perfumes, coloJlnes. waters. and similar Routin" machine spindle holder. H. Rnng . . . . . . . . .  540.:173 toilet preparations. Lad<J &; CoMn . . . . . . • . . . . . •• . . 26.M9 Rowlock. M. F. Davl • . . . ........ . . . ..... . . . . . . . . .. . . MO.580 Razor. and knlve •• N. MaJluk . . . . . . . . . . . . . . . . . . . . . . . .  26.657 Rubber mlxlnl< mill •• roll for. W. Norrl • . . . . . . . . . . .  MO.289 Remedle. for the hair • •  calp . ..  nd .klL and sham-::���n�' :"-v�c�I<�':"H: Osmiin·. '::: .. ::::::::::::::::: : : g:g:� ReJ:��r;;,�erd�e��.
tt

oi · 'ibe ' ·tiiood; · ·Xile.;: · & 26,637 
Sa.h fastener. J. Wbarfc . . . . . .  . . . . . . . . . . . . . . . . . . .  . .  Letzerlch . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . • . .  26,1UO Saw lIage. cr<;lsscut. J. MC!rin . . . . . . .  . . . . . . . . . . . . . . . .  Remedy for kidney and liver dl.ea.es. M .  C. Qnlg-SawmiJ l carnage mechaD1sID, D. B. Hanson. . . . . . .  jey . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 26,639 Scaffold .ecnring device, J. L. Llo:htne· . . . . . . . . . . . . MO Remedy for toothache. J. Rlchln . . . . . . . . . . . . . . . . . . . .  26.b38 Scale. regi.terinl< well<hmg. G. W. Taylor . . . . . . . . •. MO Remedy for n.e as a toniC in pnlmonary com-ScooP. scale. H. G. Linen . . . . . . . . . . . . . . . . . . . . . . . . . • MO . plaints. proprietary. F. J. Rabell . . . . . . . . . . . . . . . . . 26.660 Screen, Loveland & Eastburn . . . . . . . . . . . . . . . . . . . . . . .  5(0 Ribbons, satin and velvet, L. Er�tein & Brother .... 26.627 Screw machine metal, Claussen & Morts�n . . . . .. . .  540 Sheetin�s. bleached, Coventry Company . . . . . . . . . . . . 26,628 tlcrews. I<uard for collar .et. S. W. Peregrme . . . . . . MO Sirup. for table u.e. maple and otber. BIi •• Sirnp 
�:rJ-��fl�iI<Dw�e!i°llJ�I���eiin·ing;.· · · · ·.·. : ·. ::: ·. ·.·.: ·. '.: : :  Wl:(9,1 TOb���I��t;."n�p:glui plug:' H: ·s: ·iiuiiioo,;:. ':. '.:: : �:� Separator. SeeCentriful!al .eparator. Dry.epa- Vermiful<e. L. N. Brunswlg . . . . . . . . . . . . . . . . . . . . . . . .. . .  26.M3 
Sew'i�t.i'�acblne. G. McKay. . . . . . . . .  . . . . . . . .  . . . . . .  . . •  Whl.ky. J.  A .  Gill . . . . • • • . . • • . . . • • . . . . . . . • . . • • • • • • • • • ••• 26,633 
Sewing machine. J. M. Merruw . . . . . . . . . . . . . . . . . . . .  . . 
tlewlng macblne. buttonbole. E. Drake . . . . .  MO.301. 
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��:�� :��p';,�':!rn���u:l'.����';;i?:.�����: .��: : g:g:� I Badge. M; Ernst . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  24.352 
Shaft .upport veblcle. S. R. Peters . . . . . . . . . . . . . . . .  540.332 I!1.p.ult. T. F. KeUer . . . • . . • • . • • • . • . • • • • • • • • • . . . . • • • • • • . 24.3IU 
Sbakinl< bolt. Mo ... on & Corey . . . . . . . . . . . . . . . . . . . . . . 540.509 Carpet. F. M. Parker . . . . . . . . . . . • . . . • . . • • . • • • • • • . • . • . . .  24.3.'.9 
tlhanklnl< and feather-edging macbine. French &; Carpet. F. Roqne . . . . . . . . . . . . . . . . . • • • • • • • • • • . • • . . . . . . • . . 24.358 

Meyer . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . MO.616 Carpet border. A. M. Rose . . . . . . . . . . . . • . • • . . .  24.360 to 24.362 
Shears for cntting .heet metal. G. H. Stockmann 540.W Carpet .weeper ca.ing. L. Gohlke . . • • • • • • . . . • . . . .• . . .  24.365 
Sheet metal elbow and makmg .ame. F. Dieck- CI�.l!. E. �. Stewart . . . . . . . . . . . . . . • • . . . • • • • . . . . . . . . • . .  24.3.'\4 

mann . . . . . . . . . . . . . . . . . . . . . , . . . . . . . . . . . . . . . . . . . . . . .  fj((),584 Drlvln� dISk, C. H. Pelton . . . . . . . . . . . . . . . • . . . . . . . . . . . .  24.368 
Sheet metal wlrlnl< machine. H. L. Gate •. . . . . . . . . .  MO.613 EleVator car. W. H. Pelrsol . .  . . . . . . . . . . . • . • • . . . . . . . .  24.372 
Sbelf .upport. adju.table. C. B. Godfrey . . . . . . . . • . . 5(().435 (amp. F. Britsch . • • . . . . . . . . . . • . . . . . • • . . . . . . . . . . . . . . • . . 24,357 
Sifter asb. E. Briner . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . MO.534 Glas. dl.h. W. C. Anderson . . . . . . . . . . . . . • • • . . . . . . . . . . .  24.!l56 
Sil<". G. C. Humphrie •. . . . . . . . . . . . . . . . . . . . . . . . . . . . • . . . MO.(93 G\a •• ves.el, B. Davie • . . . . . . . . . . . . . . . . . . • • . . . . . . . . . • . .  24.355 
Signs or adverti.ement •• apparatn. for use with Kltc.ben cabmet. W. C. Weatherholt . . . . . . • • . . . . . . . .  24.366 

electrically illuminated. Berry &; Harrl.on . . . . 540.(8(J RadIator. J .  N. Matlock . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  24.307 
Signal transmitting apparatn. and .y.tem. H. A. Spoon. F. E. Pretat.. . . . . . . .  . . . . . . . . . . . . . . . . . . . . . . . . .  24.353 

Cha.e . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 540.122 Sprne.cutting macbmes. frame for. U. Eberbardt .• 24.3'71 
Sll<naling .y.tem. �lectrlcal. B. A. FI.ke (r) . . . . . . .  11.498 Steppm" blnck. W. �au",hn. Jr . . . . . . • • . . . . . . . • . . . . • . .  iU.370 
Sirup. manufacture of brewing, L. I. N. Norman •• MO,331 SUppo�ltory, E. T. Crplhn . . . . . . • • . . • • . • . . . • . . • . . . . . . . U.36H 
Skirt protector. M. Bate •. . . . ... . . . . . . . . . .... . ... . . . . 540.225 Toe cliP. W. H. Noderer . . . . . . . . . • . . • • . • • • • • • • • • • • • • . .  24.369 
Slate trimminJl and perforating machine, J. H. & 

J. E. Jackson . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  MO.3I6 
Sled. C. S. Beebe . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  MO.295 A pri ll t Pd  C O P "  of the speciHcation and drawin", of 
Snow plow. W. J. Tremper et aI . . . . . . . . . . . . . . • . . . . • .  540.284 any patent In the foregoing Iis\or any patent In print 
�gl����:h�:����dc:�,' :f & �,,�� ei;er:: : : : : : : : : t8:� I �s�e��s�inIC; o��!riit�\!�:J��:te 
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Sole for .lippers or Iigbt .hoe •• C. H. Wiley . . . . . . .  MO.527 of the patent de.lred. and remit to Yunn & Co .• 361 
Speaking tube, eleCLrically controlled, G. S. Broadway, New York. W illiam.on. . . . .  . . . . . . . . . . . . . . . . . . . .  . . . . . . . . . . . . . . . 540.529 
Speed indicator for bicycles. etc., A. Noe� . . . . . . . . . 54.0.510 Canndiull lJn ten ts  may now be obtained by the in .. 
SpinninJl machine separator mechanIsm E ventors for any of the inventions named in the fore .. 

Whtttum . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  : . . . .  : 540,526 tzoing list, prOVIded they are simple, at a cost of $(0 each. 
S I '  cb'ne .pindle Vlnt &; Hagga. 540 523 . [f complicated the cost will be a little more. For full B�J'��� ':'�Io�al band for leaf. G. B. tll""ti: Jr: : :  MO;278 . instrnctlon. address Mnnn &; CO •• 361 Broadway. New 
8prinltler system. automatic, L. J. Hlrt . . . . • • . • . • • •  MO;6(lI York. Otber foreign pa ..... ta mu aloo be obtained.. 

�bl)ertieemente. 
ORDINARY RATES. 

I n .l d "  PIlII'''' ellcll in.erUon - - 7:i eent. Il l i n e  
H n e i, fJ flKe.  e R e h  i ll . e l'li on • - .. ..  SI . 0 0  a l i n e  

JJr For . somo c/asses of Advertisements. Spuial and 
Higher 'rates are required. 

'l'he above are char�es per B.Jrate line-about eight 
words per )ine. 1.'his notice shows the width of the Une. 
and is set in agate type. "EnJZ"ravtnlls may head. adver .. 
tisements at the same rate per atz"ate line, by measure­
')lentt as the letter press. Adverttsements must be 
received at Publication Office a. early a. Thnrsday 
momiIlll w appear in the foUowiUll week's issue. 

WO�tPau�!!l!��e��n�S 
time and '11IIJne1f by using onr 

Hand Power PlacnInerg 
SEND FOR CATALOG UES­

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

LAT H ES  Shapers Planer. Drills. Machine Shop • Outllt •• Foot Lathe.1...TOol. and Supplies. Catalogue Free. SEBAS'!'IAN LATHE CO . •  
120 CULVEIlT ST .. CINCINNATI. O. � M A N U F"A C T U R E.  TO OR D E.R 

P E C I A LT I ES & N O V E LT I E. S - PATENTED 
ARTICLES - S M A L L  O R  r l N E  M AC H I N ERY. 

s t � D  p.� "ut OT TO K O N I G S L.OW - fg"1,.�O_/49 M ICHIG A N  Sr. CL£V£LANO, O. 

THE SIMPLON TUNNEL. -DESCRIP-
tion of the project tor a tunnel through the Pennine 
A lps under Monte Leone. which, when completed. will 
be t.he longest in the world. Nature of the rock to be 
traversed, uroposed 8y.stem of construction. venti lation 
and cool ing. hygienic arrangements, outside erections. 
"'ul l  detHils, with 1 1  i l l ustrationt�. COlltained in 8CJ EN­
T U ' I O  AM EI�ICAN SUPPLEM ENT. Nos. D9S, 999, and 
1 000. Price 10 cents each. To be had at t his office 
and from all  newsdealers. 

BARNES Foot-
MACHINERY. 

B U Y  
T E L E P H O N E S 
T h ll t  11 1'e SlfJod-no t  ,- cheap thlntrs." The difl:er ... 
ence in cost ls Itttle. We guarante.e our apparatus and 
r,��:�!�:D��! :ri�ti�':t�ma::l���eJ1t�) �r I1��'f:h t��

t8. 
WESTERN TELEPHONE CONSTRUCTION CO .• 

«0 Monadnock Block. CHICAGO. 
Largest Mo,nufacturers of Te!eplwnes m the United States 

HAVE YOU SEEN 
The New Green River A I  

Dri l l ing Machine P 

P- Send tor Catalogue. 
WILEY & R U SSELL MFG. CO. 

Greenfield. MIlSS.,  U. S. A. 
Inventors Often Find It D ifficult 
to obtain trial or experimental lots manufactnred at 
��
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Wire, sheet metal, steel, 

L. R. H ITCHCOCK, Watertow n, Conn. 

MATCH $ MACHINERY. 
FORMED MILLING CUTTERS 

-]l'OR-
M i l l ing Parts of Machi nery. 

!���==I �r���yc::I�t'N'::. ��� h'!. �r-�� 
�

d
fO��. g�g���r:

i
!�g:�mf�'f'f� 

the prodnctlon of duplicate and In­
terchangeable parts. 

ur 111mtrated Catalo(fUe Free. 
The L. S. Starren Co., w.

a
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MODEL,  EXPERIM ENTAL and ELEC­
TRICAL W O RK. Ph�

l
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WALMS LEY. FIJ I, L E R  & C I I . ,  t ' H I C A GO. 

"e�1. �n�y • 
c�":p�et

.
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COMPOSITION AND CONSTITUTION 
��R�§�.

t
:��t��Pi1�i;-�eP::;��o�� �ip�ri!'e!t�r���rr�� 

into the subject of the relations of metals to one an­
other as regards their mutual miscibility or solubility 
when rendered fluid by heat. With one i l lustration. 
Contained in SCIENTIFIC A M E R ICAN S U PPI.EMENT, 
Nos. 999 Hnd 1 00 0 .  Price ]O cents each. '110 be 
had at this office and from all newAdealers. 

ELECTRICITY I lIechaniCl. Steam Engineerig. Mechanioal Dr"wiq. Architecture. R. R. and Bridge J!;�eeri!lll. PlumbinJ. Heating. Mining. EDilish Branohes. tsend for free oirculi.i'. ataf1Dlr subject wish to atudJ or Jour tnd8. Correspondence School of Indnstrlal . SciencelJ. SCRANTON. PA. 

O I L W E L L  S U P P LY GO.  
Mannfaclurer. of everythlnl< needed for 

ARTESIAN W E L LS 
fYfo�l��:,

r g:;\��k �r:::C��r�e:
r
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rfu'�t:' 

Tools, etc . .i l/ ub'd cataiogut, pTlct HstS. 
(lwi discn Imt shuts on nques[.  
Pittiburg. 01 1  City and Bradford. Pa. 

Also. 32 Cortlandt 8t •• New Iork. 
A RT ESIAN W � LLS -BY PRO F. E. 
G. Smith. A paper on artesian wells as a 80lH'Ce of 
:;:�erws�r:.ly8o=�8�nht��i�:10Ii�:�;:�e�0�1
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supply. Contained in SCIENTI FIC AMERICAN SUP .. 
I' I . K M ENT. No. 943. Price 10 cents. To be had at thiS" 
office and from all newsdealers. 

&WELL DRilLS 
awarded Highe.t Medal at the World'. Fair. 
All latest Improvement.. Catalogue free. 

F. C. AUSTIN MFG. CO., CH ICAGO, I LL. 

STEVENS 
F I N E  A DJ USTING & TRANSFER 

"�b- O UTS I D E  CALI P E R ,  N o .  1 00. 
Po.tpald. by mall. as follows :  

6 Inches . . .  ,,1.50 1 10 incbes . . . .  '2.00 
8 .. . . . .  1.75 12 .. . . . .  2.25 
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I. S'I'EVENS ARMS A N D  TOOL CO. P. O. Box 280. Chicopee Falls. Mass. 

Parson 's Horo logical Institute. 
3cbool for UIatcbrnaker� 

ENGRAVERS AND  J EWELERS, 
P- Send for Catalo(fUe and Referene ... 

PARSON 'S  HOROLOGICAL INSTITUTE, 
30!l Brndley Aveline,  PEORIA . ILL. 

Stave Mill  Machi nery 
and Veneer Cuttlllll. 
Send for Cat. A. 
fo��n%'ln����� 
for Brooms, Axes, 
etc. Send jor Cat. B. 

Wood Pnlp M .... 
chinery. Send jor 
Cat . C. 
Trevor Mfll'. Co. 

Lockport. N. Y. 

E:DGrE T C> C> :Lo S  
are often nearly rnlned b y  u.ing a grind­
stone not adapted to the work. Our 
��i�f: f6���r:d��:r::yVt����y of grit.e 

l1r' 3Iav 1ve send you our Catalogue, 
1vhich 1uilL give VOlt some informatvm ? 
GRA FTON STONE C O IlI PA N Y, 
No. III River Street. GRAFTON, OHIO. 

A Valuable gook 

1 2, 5 0 0  Rec e l l, h .  7 0 S  Page... P ,'i " e  $ 5 .  
Bound in Sheep. 56. Half-MoTocco. 56.�O. 

This .plendld work contains a carefnl compilation of 
the mo.t u.eful Receipts and Replie. given In the Note. 
and Querle. of corre.pondent. a. pnbll.hed In the ,",ci­
enf i fic A lnel'icRn durinll the past tlftY 1ears i together 
with many valuable and important additIOn •. 

h::�' ��lllct:d: V:eait; ��:n l��a��h
e
�i�h:i��f;r a�r: 

beinR represented. It is br,7ar the most comprehensive 
volnme of the kind ever p aced before tbe public. 

The work may be regarded a. tbe product of the stUd­
ies and practical experience of the ablest chemists and 
workers in all l?Rrts of the world i tbe information given 
being of the highest. value. arranged and condensed in 
concise form convenlent for ready use. 

Almo.t every inquiry that can be tlJon"ht of. relatinll 
to formuire used in the various manufacturing indue .. 
tries, will here be found answered. 
Instructions for working many dilletent processes in 

the arts are given. 
Those who are engaged in any branch of induEitry 

probably will lind in this book much that is of practical 
value in their respective callings. 

Those who are in search of independent business or 
employment, relating to the home manufacture of sam­
ple articles, will find in it hundreds of most excellent 
su�gestions. 

IT Send for Descriptive Circular. 
MUNN & CO., Publishers, 

8CIENTIFIC A lllElt I C A N  OFFI CE. 
361 B"oallway, New y ... k, 

© 1895 SCIENTIFIC AMERICAN, INC.



Founded b1/ Mathew C .... SI/. 1786. 
HENRY CAREY BAIRD & CO. 

INllUSTRl.AL PUBLISHERS. BOOKSELLERS 4; IKPORTEBB 
810 Wal n u t St •• Philadel phia, Pa.,  U. S. A .  

fr' Our Ne" aud 'Revi.ed Catalogue of  Practical and 
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addre ••• 

J U ST P U BLISH ED . 

Motive Powers 
and their Practical Selection. 

BY REGINALD BOLTON. 

Crown Svo. 267 pages. With many Tables 
and Index. $2.25. 

••• The book contalns Information nece •• arr for 
deciding upon the best prime motor to .ult any IIIven 
circumstances, with all materials ann rules tor a prac.­
tical and accurate decl.lon, Including comparative COlt 
thronghout. 

OUr Catalog1u of ScCent1,Jlc Bookll anti ProeputuIu of 
EngInunng Workll _t upon requut. 

LONG MANS, GREEN I; 00., Publishers. 
• • •  N E W  Y O R K . 

OVER -l5,WJ SOLD. 

"OTTO" 
CAS AND CASOLI N E  

E N C I N ES. 
� C\�I!.': �r Vi. �f:;' 'ln�e-In 

pendent of 11M works 
or gao mlicllinello 

No Boller. No Dan cer, 
No Enl!'ineer. 

The Otto Gas Engine Wks. ,  Ineorp'd. Ph i ladelphia 

IDEAS Po�:.Ji�:J!:.DAdvt!.·��:u�=f�n. �� 
R.°�s�����
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8:, ���:.

am
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I Do�o��l;.,�:hO�.��!o'��C&� �ve you ju.t what you ... ant. Our .peclalty I. Blake Tran�mitters. There 18 a H best ""in everytbi
::t.; ��I� �':,�e� ..\r�r ��\)f It: :��\Yo ��l'.!:iot a tefephone. Write for llIu.trated catalogue. PH<ENIX INTERIOR TELEPHONE CO •• 131 Liberty St., New York. 

N I C K E L  
-"ND 

ELECTRO · PLATI NG 
Appmtll aud la!erial. 

THE 
Hanson & VanWinkle 00. 

N ewark, 1'\ . ... 
SI LIBlCRTY ST •• N. Y. 
3li '" 37 S. CANAL ST •• 

CHICAGO. 

GRADUATE AND POST-GRADUATE 
Engineering Delll"ee •. -By Robert H. Thurston. Au able 
dl.cu.slon of the subject of the conditions under which 
degrees In engineering .hould be idYen. Contained In 
SCIENTIFIC AMERICAN SUPPLEMENT. No. 1003. Price 
)0 cent.. To be had at thl. 01llce and from all ne" ... 
dealer!!!. 

NOW READY I 

Seventeenth Edition of 

Experimental Science 

REVl8ED AND ENLARGED. 
1 !10 l'ac". and 1 1 0  Supe" b (J u n  added. 

THE �� OLIN :1:1 
GAS AIID GASOLIIIE EIIGIIIES JAOKSON I; THOMAS -

, _  Manufactu rers' Agents FROM 1 TO 10 HORSE POWER, FOR ALL POWER PURPOSES. Can handle to advantage t ... o more lines of stapl; ..... c> -- ::m  0 manufaoture. for Georgia and South carolina. I'-our -.... -::EEE LZ1\r _.A.EI N G-Z:N"E O.� men con.tantl
-t: 

on the road. Addre •• 
222 CH I CAC O STR E ET, B U FFALO, NEW YORK. JACKSON 4; HOMAS. P. O. Box 600. Angu.ta. Ga. 

itucclell.Colell Enclneerlnc Co., 39·41 COI'llandt Street, New York, Acentll. A REVOLUTIOII ! ! !  
GAS - · ENGn�E OASTINGS�........-_ 
al.o for Water Motor

b 
Dynamo. Boller. Eng\l!'!, etc. 

A. F .  WEED &; C .. l Oti j,tbertv St • •  N. Y. 
PRENTISS T I M E SYSTE M A New COTTON GIN 8, 30. 00. 00 and 100 day movements. 

W S Y N C H R O N I Z E " C L OCKS and OOL BURRER Synchronizer. for Time-Stamps and Record-
. 

• 

Durable-Easily ADpl ied.  
Thl. roollng I. manufactured 

from natural Trinidad aophalt 
materials, and will not dry up 
and become brittle under ex­
po.ure to tbe weather a. coal­
tar roolln". do. JJr Stmd jor 

{;;ft����a��=1:'11f; 
WA llRE S C H EM I UA L  

&0 M I<·G. (JO . .  S� F ll l ton Street, 
New York. U. S. A. 

!� an��!�I��Y�I�S 
J Wi lson's Common Sense Ear Drums, 

In constntctl�ri'fr��f�t'j,��
v
J'�';Ig.,".i. 
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ers. Also Mechanical Self-winding Clock •• CALEN DA R C LOCKS 
Tower Clock.. Out.lde and Synchroolzed 
Sign Clocks. Clocks rented in NtIW York C'ttI 

IF Send for pamphlet and particulars. Th" Prentiss Clock Improvement Co • •  
49 DEY ST., NEW YORK CITY. 

CALENDOLI'S T Y P E S E T T I N G  MA-
chine.-DescrIPtlOn ol a machine recently Invented by 
Father Clllendoli, a Sicilian Domin ican. which permits 
an experienced operator to COlli pose llfty thousand let­
ter!!! an hour. Wit.h 1 i l lustrations. Contained in Rcn:N­
TIFlC AMERICAN SUPPLEMENT. No. 1 00�. Price 10 
cents. '1'0 be had at thi!!! office and from all newsdealer!!!. 

� :U: 'A'h'vTc\ T�N N INVENTORS. 
Experimental work of every de.crlytion. Automatic machlne

il 
de.lgned and built. IF Send for circular. ALTBY MFG. CO •• Brooklyn. N. Y. 

when all other devices fall, and ... here medical .klll hao ! T 1 h given no relief. <late, comfortable. and Invl.lble ; no e ep 0 n e s wlrWf I��:�§ atr.A'�E'e�\uJWt«t,f'::it-mJJl�etco • 

IF l1�:ll'o';!
l
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I
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rder. 
Suitable for exchange. or private plants. 

THE "ROUND BOX" I IF Stmd jor Tuttmonials <md PrIc ... 
Some good territory lett for reliable agent •• 
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M. " M. CARBON PAPERS. 
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States Government Departments. 
Samplu Fr .. upon aJIIIUcaUon • 

M I T T A G  & VO LG ER, 
Manufactnrers for the Trade, 

Cor. Park .. 1.1. AT .... Park 1114,1" N. l. 

F O R E C LOSU R E  S A L E .  

TH E EL ECT R I C  LA U NC H  CO. 
O f f i C E  A N D  W O R K S 1 8 6 S T R E E T  

M O R R I S  H E I C H T S .  N E W  Y O R K  C I T Y  

MONITOR VAPOR ENGINE AfoID 
POWER COMPANY, 

8 ER tE STRUT. CRAN D RAPIDII, M ,CH,GAN. 
CASO L I N E  L A U N C H  E N G I NES AN D LAUNCHES 

Jerlley City. N. J. 

MANUFACTURE OF BICYCLES.-A 
very comprehensive article giving tbe detuils of con .. 
8truction of every part of these vehlclePJ. With 16 en­
graVinJl8. Contained In SCIENTIJ'IC AMERICA.N Sup­
PLEMENT. No. 908. Price 10 cent.. To be had at this 
oftlce and from all Dew8d�aler8. 

A M E! l��!E�H�! J.��A�E��t CO.  
A Complete System for the lIeneratlon of a 

OHEAP AND  PERFECT FUEL GAS. 
GAS B LAST FU RNACES,  

for all kind. of  Mechanical Work, 
H I C H  P R ESSU R E  B LOWERS,  ETC. 

fr' IUustrattd Catalogues on aJIIIUcation. 
Addre.s. so N A SSA U STIlEET. N E W Y ORK. 

THE NEWSPAPER AND THE ART 
of ?tIllkin" It.-An addre •• delivered at Cornel l  Univer. 
olty. by Charles A. Dana, edItor of the Ne ... York Sun. 
Contained in SCI.NTIrlc AM.RICAN SUPPI .JCMSNT, No. 99�. Price 10 cents. To be had at this 01llce and from 
all new !Ideal ere. ------------------------------
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SPECIAL T I E S .  

ICE MA C H I N ES. C orU .... EncfneM. n " pwel'''' 
a n d  nunl e .. M' Illacblne .. y. THE VILTER 
MJ"G. CO •• 899 Clinton Street. Milwaukee. WI •. 

• 'i�:��: 
WHITE PINE. CYPRESS, REDWOOD. 

16 Mnrray St .. Ne ... York. I WILLIAMS MFG CO 86 S. Market St .. B08ton. , , 
:!:Il Vine St . Philadelphia. Kalamazoo. Mich. 

PO�IBILITY OF LIFE IN OTHER 
1V0rld •. -A most Intere.tlng dl.cu.slon of this much 
debated question by the jlreat a�tronomer, Sir Robert 
Bal l .  (contained In SCIENTIFIC AMERICAN SUP­
PL1IMENT. No. 99!1. Price 10 cent.. To be had at this 
oMee and from all newsdealers. 

I� to 75 horse power. For Propell ing Boat. of all kind&. 
Clieape.t Fuel. Ab.olute Safety. No Licensed En

B,
neer. 

�
I
W�tC?!"t'i"��':.tan���.�n Succe •• ful .e. 

G I , o n  .. ; GAS .. ;N G I N E  C O  . .  
Merion Avenue '" 49th Street. PHILADELPHT.A. P.A. 

MESSRS. MUNN 4; Coo. Solicitors 
of Patents. have had nearly My 
years' continuous experience. Any 
one mar quickly aecertain, free, 
w

�:�t!'i,I:�/�;li��� Kf��
b
l>' C�� 

�mmunication8 8trictly contlden-:� to �b�
d�ti'�:' �=t. and 

PATENTS 
taken throngh Muon 4; Co. receive 
.peclal notice In the Scientihc A mfr. 
�1;&n�I�I�����f.!g, ti'a';"t�� I=::i 
circulation of any .cientlfic ... ork. IS a year. Specimen copies free. 

Addre •• MUNN &; CO., 
New York. 36t Broad"ay. 

DEAFN ESS CURED ! THE EAR 
VAP ORATOR CURF.S DEAFNESS 

on STR ICTLY SCl-
::��J�J.'rI*�

p
���m�"

tl
�:a�

o
gf "':,,�����.3!r���:l. 

EAR VAPORATOR CO., Y. M. C. �. Bldg . •  Chicago. m. 

ENGINEERING FALLACIES.-AN AD-
dre!!!8 to the Jl1'sduattoJl clas8 of the �teveD!!! Institute of 
'J.1echnoloR'Y, by President Henry Morton, on certain 
popu]ur faJlacies l ikely to be encountered by young en .. 
Jlineer!!!. nnd which may sometimes lead even Ilble men 

CONTRACTS ·· W ANTED. ����!I:e�
e
::. ���E��:r:� .t�::lgl'::"sv:.!i�;E���.t 

To manufacture lI&rdware Speclaltle., Pat'd Noveltl ... , 994. Price 10 cents. To be had at thl. 01llce and trom 
and Sheet Met&! Staaplne. Laoe lUll. Co •• Baclne, WI.. all ne"sdealer •. 

UNIVERSAL COTTON GIN & WOOL BURRER CO " 
Room 60 

FISKE BUILDING 89 STATE ST., BOSTON. 

V8u USE  8 R I N DSTO N E S ?  
It .0, we can .upply yon. All .Ize. 
JII CJ l l il t ed and u ll lll u n .l l e d .  a):"aY8 
kept In .tock. Remember . ... e make a 
.pec!altyof .electlng .tone. for all .pe. 
clal purpo.e.. IF .Ask j(W catalOfl'lU, 

Til " C I , E V E I,A N J) S'l'V !li E  « ; (1.  
2d Floor. Wilshire, Cleveland. o. 

GIOVANNI KINA, 
KANUI'AcruBER 0:1' 

Piano Organs. 
REPAIRING and 

TUNING. 

19 SULLIVAN STREET, 
N E W  YORK. 

NAFEW·LOVELL OHECK PROTECTO R 

P A T E N T  "'TEEL 

SKELETON' LEOS 
ARE THE BEST. 

E.tabli.hed 18(9. 
D. W. KOLBE '" SON. l3S9 Arch St •• Philadelphia. 

VOLNEY W. MASON & CO. 
rIDCTION PULLEYS, CLUTCHES, ann ELEV!TORS 

PRO V I D EN CE, R. I. 

Architectural gooks 
Useful, Beautiful and Cheap. 

Any per.on abont to erect a d ... elllng hou.e or .ta­
ble. either 10 tbe country or city, or any builder ... I.hlng 
to examine the late.t snd be.t plan. for a church. 
lChool hon ... , club hou.e, or any other public building 
of hlgb or 10 ... co.t, .hould procure a complete .et of 
the ARCHITECTS' AND BUILDEIlS' EDITION of the 8CI­ENTIJ"IC AKERICAN. 

TIte Information Lhe.e volume. contain renders the 
work almo.t Indi.pensable to the architect and bollder. 
and person. about to build for themselve. will lind the 
work sDllge.tlve and most u.ef"l. They contain draw­
Ing. In per.pectlve and In color. together with 1I00r 
plan.B, costs, location of residence. etc. 

Two volume. are publl.hed annually. Volume. I to 
l8, which Include all the number. of this work from 
commencement to December, 1894:, rna,. now be obtained 
at thl. 011100 or from Book.eller. and Ne .... dealer •. 
PrIce, stitched In paper, '2.00 per volume. The.e vol­
ume. contain all the plate •• and all the otber Intere.tlnJ! 
matter pertaining to the ... ork. Tbey are of great per­
manent valne. Forwarded to any addre ••• 

DlUNN &; CO. , Pu bllsherll, 
361 BroadwaT, New York. 

© 1895 SCIENTIFIC AMERICAN, INC.



O IU H N A lt Y  R A T E S .  
' u s i d p  P n2'e . e a c h  i li M e r t i o n ,  .. 7' 5  c e n t N  n l i n e  
B nc!.: P a g e .  e a c h  i u � e l· [ i o n  . .. ..  $1 .00 R l i n e  

1T- For some classes oj AdverHsemenis, SneciaZ and 
Higher rates are required. ' 

1'be above are charges per agate l ine - about eigbt 
words per l i ne. This notice shows the width of the line, 
ami is set i n  agate type. }1�nl!ravings may h ead adver­
ti sements at t h e  satIle rate per agate line. by measure­
ment, as the letter press:  Adverti sements must be 
received at Publication Office as early as 'J'h ursday 
morning to appear in the fol1owin� week's issue. 

NEW. �  MAIl! 
HjgheS�r���:;���5�rade. 

- � 85 Men'S � 
and 
Ladies ' 
Pat­
terns. 

• • 
Boys' and Girls' Wheels, $ 1 � ,  $20, $40, etc. 

Wm . Reali & -SOIlS, I 07 Washi ngton St. , Bost o n  

I O E - H O LlS I� A N D  COLD RO O M . -BY 
R G. Hatfleld With directions for construction. Four 
engravings. r ·ittained i n  SCIENTJ Il'IC AMERICAN S u P. 
�lfi�� !�J'f�ciU hli·rte::���l�Ors

cents. To be bad at th is 

J r itut i f i r  1tutrirau. 

THE BICYCLE : ITS INFLUENCE IN 
H ea l t h  and U i sease.-Hy G. M. H a m m o n d ,  ),1 . 1 > .  A v a l .  
u a b l e  a n d  i n teresti l ll!  p a p e r  in w h i c h  t h e  � u uject i s  ex­
h austively treated fro m the fo l low ing standpoin t s : 1 .  
rr h e  use of the cycle by perSOJl8 i n  h e a l t h .  2. 'rhe use o f  
t h e  c y c l e  b y  perso n s  d i sease (l .  Cont: l i n etl in �CJEN'I'I FIe 
A M E RI CA N S F I' P L l': :"I I I( NT. No. 1 OU".!:. P r i c e  10 cents. 
1.�o be had at this office and from all  newsdealers. 

....................................... i� $85 ANO $ t ()Q · i  
• • i �il1g of}\Jl f\oads I • • 5 F"IVE MODELS-LADIES· AND MEN·S. 5 • Weights. 18 10 25 pounds. • : 40 Page Ulalogue senl 'for postage. : 
IRIO[ A MONARCH ��� K[[P I N fRONT i 
• • • • ! MONARCH CYCLE CO. : : CI1ICAGO. u. S. A. : . .  . 
• BRANCHES !! New York. MemphiS, Detroit, Denver. Salt Lake • : City, San FranCISCo. Portland. toronto - : 
....................................... 

}�very blade fi l e  tested, replaced free 
if soft or fiawy, hand forged from razor 
steel. This cut .bows two blade jack 
knife, exact size, ebony handle, weighs 

Camera, 
2 1  oz. 

THE 

three ounces. Sample sent, 
post pai d ,  60 cen ts.  and 

-six for $3. Strong three 
blade knife, $ 1 ; fine three 
blade, $ 1 ; s t ro n g  two 
blude jack, 5 0 c e n t s .  
or Send for illustrated 80 
page free list and "How to 
Use a Razor." 

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 it  all-sets and releases 
the shutter and changes from time to instantaneous. 
Achromatic lens. Handsome finish. . An Illustrated Manual, free with every instru· 
ment, explains its o peration and tells how to finish 
the pictures- bu t  H 7.ve do th e rest " when you prefer. 

EN G I N E S,  -�t:l ����nd�h'!t:J.a('S�!tld ��t7:1���j;r p�:;; 
UMach�nery & Supplies�" 'V. P. Davis, Rochester, N. Y. E M � R Y • :hi:�; a�d

he
lJ:ind����

d
�� p�e�: 

Quick process and large stock, W h en in a hurry, 
buy of '1' H E  'l'A N 1 '1' E C �U .• NEW YORK CITY, 

CINCINNATl.  and S'l'HOUVSllU U G ,  P.A . 

Patented Novelt ies Man ufactured. 
s. P. DENISON, U S  Center St., N e w  York. 

PR I ESTMAN SAFETY O I L  E N G I N E  
h Phenomenally low in cost oj operation."-FrankJin Inst. 
N m��!ll�u Kerosene,  N OT Gasol ine 

]'i OR 
E S H I N EEIt 

�c��ri�
icai�o�iEf�gir�g�i�t: ing, Pumping, Mi l l ing, etc. 

PRI ESTMAN & C O M PA N Y  , I nc . 
F r o n t  B n d  Taskel.· Streets. - • l' h i l adel p h i n 

a Magnificent Pleasure Boat for $18 buys a beautiful llttle Canoe ; or $125 IlT Senii for 6O-page -mus. catalog. 
J .  II. RUSH'l'ON, CANTON, N. Y. 

- - T H E - -

pr- E S T A B J. I 8 I1 E J) 11'H 5 .  
The Most Popular Scientific Paper i n  the World 

O n l y  5 3 . 0 0  n Ye al', I n c l u d i n g  l·o !oi t a U' e .  

'V e e k l y-.5� N U ll l b c r!ii n Y t� a  ... 

I P 
Hievcles, 'V:ltchIlS. Guns, Huggie�, H:llDf'SS, S .. wmg :\l acbinPIl.Org:lOS, PhnOB. :-:!tlel'l,Tool. 

4- rIP 0 :-;'cale� of a l l  v:1.rieties :md 1 00lI othe
_
r :lrticles. lr U Lists free. CHIC ,\GO SCALE (:0 . ,  Cbtc:Igo , 1 1 1 .  Premo Cameras At 

������ 
EASTMAN KODAK CO. 

Camera Catalogue Free, Rochester, N. Y. 

Thi!Ol "'" i d fA h" c i rc u l a t e d  a n d  splendidly i l lustrated 
papel; is  published weekly. Every number contains six­
teen pages of useful information and a larlle number of 
original engravings of new inventions and di scoveries, 
representing Engineering Works, Steam Machine ry. 
New Inventions, Novelties i n  l\1echanic�, ::\Ianufactllres, 
Chemi:"t ry, F.lectricit.y /l'el egraph y ,  Photogra p ll y, A rchi .. 
tecture, Agriculture, Horticul ture, Natural H i story, 
etc. Complete list o f  Patents each week. Premos 

Produce 

Perfect 

Pictu res 

Are perfect in construction. workmanship 
and finish, and contain more modern im­
provements than any other Camera. We 
make several styles and gnarantee them all 

ROCHESTER OPTICAL CO. 
22 SOUTH STREET, ROCH ESTER, N. Y. 

'GENTS WANTED foR. FINE TOOLS IN EmrtSHOP 
14 CATm��R (j.H.BESLY & (;0: 'AND_NeY • . - CH ICAGO, U .L.U.S.A.-

.E '  
LITTLE GIAN� :;8 C R EW P LAT ES 

Wire sizes for Jewel­
ers, Dentists, rl1001 Ma­
kers, and Amateurs 
use. Mach inists' sets 

with 'l'aper, Plug, 
and Bottoming taps 
for pipe and bicycle 
work. Also black­
smiths and carriage 

makers use. pr- Send Jor fully illustrated catalogue. 
WELLS BROS. & CO., P. O. Box B. Greenfield, Mass. 

A R M ST R O N G ' S  * P I PE * T H R EAD I N G  

i 

I '-,--

The 

-AND-
CUTT I N G-OFF MAC H I N ES 

Both Hand and Power. 
Sizes 1 to 6 inches. 

Water, Gas. and Steam }'it­
ters' Tools, Hinged Pipe Vises, 
Pipe Cutters. �t()cI'R a ll/l Hif::> 
1 I n i l'I' I"�tl l l li II I:knww/eilwll t o  lie 
THE BEST. �.sfnd for c a t a log. 

A l'IIIMU' O I l !.!:  Ill fJr . ( � o  • •  
H l' i d :: epol' t ,  (� o l l n .  

American 
Bell  Telephone 
Company, 

125 Milk Street, 
Boston, Mass. 

This Company own s  Letters­

Patent N o .  46 3 , 5 6 9 ,  granted 

to E m i l e  B e rl i n e r  N ove m ­

b e r  1 7, 1 89 1 ,  for a c o m b i n e d  

Telegraph a n d  Telephn ne, 

c Gvering all forms of 

M i c rophone T ra n s m it ters 

or contact Telephon es. 

_____ ---.---.-�-·.--_ _  --__ ··v··v··. ___ .-·-.-·-.--·.·-··--___ .j 

The KOMBI 

'I' t' l" l I I �  o f  :-i ll h !oi e l · hH i o n . - One copy of the Scn�N­
']'I}<'IC A1tJ ERICA N wiJI  be sent for one year - 52 numbers­
postage prepaid, to any suuscriber in t h e  United States, 
Canada, or Mexico, on receipt of 'r h l"ee J ) o l l a . ·!oi by 
the publi shers j six months, $1.50 ; three month s, $1.00. 

C l u b !ii . - SpeCial rates for s'everal names, and to Post. 
masters. Write for particulars. 

'rh e  safest way to remit i s  by Postal Order, Draft, or 
Express Money Order. MOney carefully placed inside 
of envelopes, securely sealed, and correctl y au()ressed. 
seldom goe� astray, but i s  at the sender's risk. Ad dress 
all letters and make all orders, drafts, etc., payaule to 

lU V N N  & CO •• 3 1i t  Ihond w n y . l\ e w  Y o )"I •• 
--@ --GMERA -� 35.9 

Carry in pocket. Takes 25 perfect pictures � 
in one loading-re-I oading C08tS 2Oc. _ Ask � . . .  - Jtitntitit �mtt'itnn Jltl)l)ltm�nt S C i ent if i c B ook C ata l ogue T h i s  is a separate an d distinct puoli cation from 'l'UE yonr dealer for it, or Hend for free booklet � 
'"All About the Kombi."  � -

ALFRED 0. KEMPER, _ SClEN T J ]'IC A M E H IC A X ,  but is uniform therewith i n  
Branches : Lon<inn, Rerlin. 13'2-134 TJake Street, Chicago 

BOSTON��ORKS 
F R A N K  BURG .l<;::-;�. Prop., ::m Hartforrt �t .• Boston. Mass. 

Any Bize or Mtyle. Spur, Bevel. Spiral, 'Vorm , etc, 
� I)rl ng M o t ors 11 Spec i a l ty.  W' �ellu for Catalog, 

HOLLY STEAM ENGINEERING CO.  
343--344 Butler EIehange, Provideuee, R ,  I. 

S P E C I A LT I E S : Holly Gravity Return System ; 
SRves One-Fifth of the Fuel. Holly Prcsllure-Reducing 

Valve ; no spring, lever or diaphragm. Send for circular . 

\�I . I  

R E C EN T I . Y  I' I) 8 J . I S l l l.; J ) . 

Our New Catalogue contatning over tOO pagefil, includ­
ing works on more than flftv dltl'erent subjects. · --'Vi ] )  
b e  mailed free to a n y  addresH on application. 
il l li N N  &: () O . ,  l )lliJlisitns SCIENTU'IC AM ERICA N, 

:J U t  H,·on d w ay .  N (� ,,' Y o rk .  

Towers, Tanks and Tubs 
PAT E N T  S E CT I O NAL 

A L L  I R O N  TOW E R S  
PLA I N 

ALL WOO D TOWE RS. 
ELEVATED TANKS 

for Automatic Fire Sprinkler Plants. 
" C H A RTE R "  GAS  A N D  GAS O LI N E L a u i s i a n a  Red Cypress Tanks � Stationary E ngines a Specialty. 

17,( to 35 Actual H. P. 
W E CALDW E LL C O  """ - " Sterlmg " Traction Engmes • • . . ,  

• 18 Actual H. P. 2 1 9  E .  Mal  n Street, 

., " Sterlmg " PortaDle Engines LOUISVI LLE, K y . ,  U .  S. A .  
... , :::::S 5 to 18 ActuaI II. P. 

B O I L E R S  A N D  E N G I N E S  CHARTER GAS E N G I N E  c o . , P. O .  Box 1 4 8 ,  Sterl i n g ,  I I I .  
� �-- -- - ---------
BALL BEARING AXLES AND RUB-
ber 'l' ires.-A paper read h e f o r e  t h e Carriag-e B ll i l d er�'  
�at.i( )nal  C o n v e n t i o l l ,  P h i l a d e l p h i a .  O c t o ber,  lSH4, H h n w ­
i n g  the a d v a n t ag e  t o  b e  d e r i v e d  from t h e  UHe of h a l l  
bearingH a n (1  r n e u t l l a t i c  t i res i n  r o a d  v c h i ci flS .  C o n ­
t a m e d  i n  S('J "; � T I l" I C  A .\I I': I { I C'A N � P I' I ' L "-:l\I l<� N T .  N o .  
!t!. � .  P r i ('e 10 cen ts. '1'0 be had at t h i s  o ff i c e  a n d  fruill 
a l i l l e w sd eaiel 's.  

J ESSO P'S ST E E LTHB\�\RY 
f O R  T O O L S ,  S AW S  E TC. 

W� J E S SOP '" SONS L.: e  91 JOHN ST. NEW YORK 

The New Model 

�mingtQn 
No. lYpewri let: 6 M AT C H LESS C O N ST R U CT I O N .  

U N E Q U A L E D  D U RAB I L ITY. 

U N R I VA L E D  S P E E D. 

Many Notable  I m provements .  
S E N D FO R I LLUSTRATE D CATALOQU E. 

WYCKOFF, SEAMANS & BENEDICT, 
32'1 BROADWAY. NEW YORK. 

FOOT and POWER 

Hand Lathes 
HIGH CLASS. 

LOW PRICES 
� 8('wl for ('ata l(JOIlf'. 

W. W. OLIVER, 
Slll. B .  U lI U it l o ,  N .  ",' . 

H o r i z o ntal  and U p ri g h t .  
OF AI.I. SIZES-

-�'OR AI.L PURPOSES. 
All Dairy and Creamery ::-;uPl'lieM, Ap­

paratuH and Packages. 
()rt' u m e r y  l ' a e lH l ll e  [H n ll u rg .  Co • •  

• l' h i l- a ,.- o .  I I I  • •  

F .  W. G. WOOD ENGRAVER'S L INER 
An sw.es from Xn. 1 to 30, for 2 to 26 lines. 

L i tu'!oi l T l l i fo l'lII � :-i h n rlJ a l l d  ()Pt'P.  
'rh e  o n l y  Liner made that will  w o r k  from 

dl I I I  1 1 , 1 1 1 "I I I I  , I I II; 1 1 , "' 1, 
black into white. El'C'rY Tool Gnarantera Pepffet. Price $ l .UU each , or $ I O . OU a dozen. Angle, '1'int , and 
Lozellge tools, 700. each. I l l m�trated circulars free. 
F. \\' . C '; E :-i � \\, E I N � ,J l ,J o h n  l"" l •• l'I e w  \ u r k .  

Headquarters f o r  Jewelers' '1'00Is �d Supplies. 

They All Like It. The Ladies Like It. So Do The Men. Children Enjoy It. 
Layman Pneumat i c  Boats. 
pr See S e , .  AM., May 18, 18!15. 
SemZ 4c. in stamps for OUI' lwH(Z-

sOHl ely mw�trl1ted catalogue. 
Address H. D. LA Y �!AN, 'o;;;-:;��:.���;:':� 851 Broad way. New Y ork. � 

AMERICAN PATENTS. - AN INTER-
est i n /!  and valuable tabie showinJ.:: the n u m be r  o f  pat.en t s  
granted for t h e  variol ls  �u bject s upon which petitions 
have heen tiled from the beginnin� down to December 3t. I SHt Containe(J i n  R C I ENTU'IC A M E RICAN S u p­
P I . l<:;\l iCIi/'r, No.  1 0 0�. Price 10 cents. '1'0 be had at 
t h i s  office and from all newsdealers. 

size, every number containing sixteen large pages fuB 
of engravings, many ef w h i c h  are talwn from foreign 
papers and accompanied with tran�lateu uescriptions. 
THE SCIEN T I F I C  A lH .E HI C A N  SUPP], E M E N 'r  i s  published 
weekly, anti I n cl udes a very wide rauj.{e of contents. It 
pres.er..ts the most recent papers by eminent writers in 
all the princi pal departments of Science and the Useful 
ArtH, embraCi ng B iology, G eology, M ineralogy, :s'atural 
History, Geograph y, Arc h reology, Astronomy, Ch emis­
try, Elect.ricity. Light. Heat. Mechanical Engineering, 
Steam and Hailway Enl!ineeri ng, Mining. Ship Building, 
Marine Engineering, Photogrul'hy, Technology. :\Ianu­
fac"turing Industri es, Sanitary Engin.eering-, Agricul ture, 
Horticulture, DomestiC ECollomy, R i ograph y. Medicine. 
etc. A vast am ount of fre�b and valualJl e  informatton 
obtainable in  no other publicatiml. 

The most imlwrtant Enqinee1�ing lrorks, Mechanisms, 
and Manufactures at home and abroad are illustrated 
and descri bed in the SUPl)LKM ENT. 

Price for the STTJ)PI,};�n;�'1'. for the United States, 
Canada, an d Mexico. $5.00 a year j or one copy of t h e  
SCIENTIFIC A �l EUICA N alHl o n e  c o p y  of the SUPPLE­
MENT, boUl mailed for one year to one address for $7.00. 
Single copies, 10 cents • .  A fl d ress anll remit by postal 
order, express money order, or ch eck, 

IH V N N  & (� O . ,  31; I B .... a d wa y .  N e w  Yo .. I •• 
--@ --�1\\ il d ing � (Htion.  

THl; �('IE�TH' I C  AMEHICA� BU ILlilN G E D 1 TIOX i�  
issued monthly. $2.fMJ a year.  Single copies, 25 cent�.  
Thirty-two large quart.o pages, forming a l arge and 
splendifl Magazine of A rch i tecture. rich l y  adorned w i th 
elega nt 1Jlate� and 0tu er fine engravings ; illustratin g  tbe 
most i nteresting exampl es o f  modenl Arch itectuJ al 
Construction and alliect subjects. 

A special feat.ure i s  the presentation in each numher 
of a variety o f  the latest and b e st plans for private resi­
dence!:1. city and country, including those of very mOll· 
erate cost as well as the more expcnsi\'e. Drawings in 
perspective and in col or are g-iven, to}!ether with Floor 
Plans. Descri ptions, IJocations, Estimated Cost, etc. 

'l'he el egance and (�h eapness of this magnificent work 
have won for it the ] , a ,,�p!oil ( � i I·c n l a t i o n  of ailS 
Architectural puuli cntion in the world. Sold uy all  
newsdealers. $2.;J() a year.  Uemit to 

lU U N N  & C O . ,  3 1H B r o n d wll Y, New Yorl ••  
---@ ---

7� x1lort 7� (lition e' T e' 
of the 8Cn;NT l}!�IC AM EHH'AN, w ith which is incor­
poratetl H I  ... A ".AM E RICA CI EN'l'U'ICA F. INlJUS'l' H I AL," 
or Spanish edition of the S<'Ib:N T I .I<'IC A1tI EHICA N  i s  pub­
lished montll l y ,  and i s  uniform in size and typograph y 
with the S C ( I<.N T I I<' I (, A:\I EH I C A N .  Every number con­
tains about 50 pages, profusely illustrated. It i s  the flnest 
scielltific, i l ldu�trial export paper published. It circu­
lates through out Cnua, the 'VeMt Indies, Mexico, Cen­
tral and South Amel'i(�a, Spain and Spanish pOMMessions 
-wh erever the Spanish lunguage i s  spoken. THE S C I ­

E N T I It� 1 C  AJ\lEU I CA N  EX POUT EnlTION has a large 
guaranteed circulation in all commercial places tllrouoh­
out the 'llJorl(Z. $3.00 a year, postpaid, to an y part of the 
world. Single copies, 25 cents. 

lir Manufacturers aud others who desire to secure 
foreign trade Illay have large and handsomely displayed 
announcements published in this edition at a very 
moderate cost. Rates upon appl ication. 

lU LT N N  "'" C O  .• I' lI o l i . h e.·�. 
3 6 1  /I,.o ad wa y.  l'i e w Y o,.k. 

PRINTING INKS. 
The SCIF.l\'TJFIC A M ER ICAN is printed w i t h  eRAS, 

WNgu JOHN>lON 8. CO.'IS INK, Tenth and Lombard 
Sts., Philade lpnia, alld 47 Rose St., OPP. Duane. New York 

© 1895 SCIENTIFIC AMERICAN, INC.




