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J citutific �mtricau. 
THE STABILITY OF WAR SHIPS. 

The modern war ship is a very compc>site affair. 
The vessels of Nelson were primarily ships, and were 
provided with cannon to enable t hem to fight. There 
was no idea of making the gun determine the quality 
of the hull and of adapting all particulars of con­
struction to the efficiency of the whole as a fighting 
machine. One of the first instances of doing this 
is found in the old mortar-boats of the days of Louis 
XIV. and invented during his reign. These are spoken 
of by Voltaire, in his famous life of that monarch, in 
terms which show that the author realized that the 
mortar-boat was merely a platform for the piece of 
ordnance which it carried. This view of the functions 
of a special war ship is now more widely applicable. 
The modern naval vessel must be constructed with a 
view to providing the best possible gun platform. 
Her stability and her rolling qualities must be adapted 
to this end, as far as con "is tent with her uses as a 
ship. 

These views have given a special value to deter­
m inations of the siability of ship;,. The heeling test 
has been applied to many of our naval vessels to de 
terIIline the location of the center of gravity, which, 
in connection with the metacenter, controls not only 
the stability, but, what is of equal importance, has a 
great effect upon the rolling period. A ship of high 
stability, one which might be considereJ of excep­
tional mfety, is liabl� to be so bad a roller aR to be un­
comfortable and a very poor gUll platform. Even in 
the case of sailing vessels, too great stability brought 
about by the depression of the center of gravity is re­

garded as dangerous. Toe quick return in the rolling 
motion threatens the safety of tlw spars and strains 
the hull. A load of pig'iron or of rails stowed too low 
has imperiled or foundered many a ship, becam;;e it 
gave too high a factor of ultimate stability. Initial 
stability, as brought about by a flat light-draught 
model, with high center of gravity, makes a ship 
easy in her motions. B ut too high a center of gravity 
gives a dangerously lo w critical angle, or angle of van­
ishing stability, as it is termed; in other words, the 
angle at which the ship would capsize becomes too 
srflall. 

The naval constructor therefore stands between two 
fires. If he makes his heavily weighted ship, with 
most of her !>ide armor, protective deck, and part of 
her coal bunkers, perhaps, above the water line, of 
high initial stability and of easy rolling qualities, she 
may be a good gun platforlIl , but a very unsafe one. 
The filling of a single compartment with water m ight 
suffice U) overturn her. Tnen 11 Ine center or grav1ty 
is too much depressed, her v iolent motions in a sea· 
way would render gun practice from her decks very 
uncertain. 

The monitor type of ship presents a curious com­
bination. A vessel like the Miantonomoh may have 
a very high meta-center, and be of really exaggerated 
stability, but in a sea-way the ship is more under 
water than over it and is supposed to suffer much less 
from rolling than would a vessel of high freeboard. 

The object of the heeling test as applied to a ship is 
to determine the location of her center of gravity. 
The position of the meta-center is entirely a matter of 
calculat ion, and is determined by computations based 
on the shape of the immersed portion of the ship. The 
displacement of the ship in tons is also a matter of 
calculation and is based on the same data as is the 
other. N ow the stability of a ship at any given 
angle of heel is determined by the weight of water dis­
placed acting upward at a distance from the vertical 
axis of the hull determined by the height of tlie meta­
center above the center of gravity. The heeling test 
gives this distance by determining the position of the 
center of gravity of the ship. 

The ship is placed in still water, preferably floating 
in a dry dock. A plumb-bob with graduated arc be­
neath or back or it is established on h er deck. A 
known weight il;' now placed on her deck to one side 
of the central axis, and the angle of inclination pro­
duced thereby is read from the scale beneath the 
plumb· bob. The weight is shifted outward, and a 
second reading of tbe increased angle is taken. Then 
the weight is moved back and controlling readings are 
obtained. The maximum inclination given need not 
exceed two degrees. The weight being known and its 
distance from the center of the ship being known, the 
wanting data are supplied for determining the position 
of the center of gravity. 

An interesting variation on this method has been ap­
plied. A steelyard has had its weight-hook attached 
to the sponson of a ship. Its fulcrum hook was con­
nected to a powerful steam crane. A lifting strain was 
then applied and its intensity was determined by 
weighing it upon the steelyard. In this way the de­
sired factors were obtained. 

The decI'easing of rolling in ships is really a very im­

portant problem. In passenger ships it is merely a 
matter of comfort to those carried. It is secured by 
low meta-center or high center of gravity. So little 
sail is now carried that stiffness, almost necessarily 
coupled wit h  bad roll ing qual ities, is not required, as 
in the old sailing ships. The whole subject is a curious 

and interesting one, and has received a practical illus· 
tration in the lengthening of the two gunboats, 
Machias and Castine, to increase their stability. 

... ,. 
Trial 01' the Sandy Hook Seal'ell Light. 

The monster Sch uckert search l ight, which was 
mounted on the Manufactures building at the Colulll 
bian Exposition of la�t year, was purchased by the gov­
ernment and erected on a tower 150 feet h igh at Sandy 
Hook, N. J. We i l lustrated this search l ight in our 
issue of Septem ber 2. 1893, and the tower is shown in 
one of the illustrations of rapid fire gUllS in issue of 
June 30, 1894. The test of the search light began 
June 26, to determine the practical value of search 
l ights for coast defense and for signaling purposes. 
The trial will be continued for a week. 

The top of the apparatus stands 8� feet above the 
platform, and the diameter of the projector is 5 feet. 
The mirror, wh ich is of silvered glass, h as a clear work­
ing diameter of 5 feet, with a thickness of about Ys of 
an inch. It is carefully gruund and polished on both 
sides, the labor requiring over five months for its com­
pletion. The back of the mirror is provided with a 
heavy coat of silver protected by a specially prepared 
paint. The training of the projector can be effected 
either by hand or by means of the electric motor placed 
under its base. When the electric 1lI0tor is used, it 
can be operated from any diEtance. 

The lamp used in the projector requires a current of 
150 amperes at 50 volts, and consumes about 10 elec­
trical horse power. The surface intensity of the light 
in this mirror is 194,000,000 candle power. The carbons 
llIay be adj usted to project either a convergent or a di­
vergent beam, moving them in ward toward the mirror 
producing the divergent beam and movi ng them in the 
opposite direction producing tho convergent beam. 
The average intensity of the rays received by the mir­
ror is 45,600 candle po wer, and the mirror takes up a 
beam having an angle of 140'. This angle includes 
the most intense rays, which lie between 40' and 60' 
from the normal. 

The tests showed that messages could be transmitted 
a distance of seventeen miles with great ease, mes­
sages being communicated to local forecast official Elias 
B. Dunn, on the Equitable building in New York. 
Boats in the channel near the Hook were shown up 
plainly. Tests regarding the distance to which the 
light can penetrate will be looked for with interest. 

• Ie • •  
The Berliner Patent. 

Arguments were begun June 14 before Judge Carpen­
ter in tho Unit",d States Circuit Court, at Boston, in 
the suit of the U nited States government to annul the 
Berliner patent of the American Bell Telephone Com­
pany. The Electrical World says: The bill of com­
plaint states that Emil Berliner, of Germany, filed in 

the Patent Office at Washington on June 4, 1877, an 
application asking a grant of letters patent for certain 
improvements in combined telegraphs and telephones 
alleged in said application to be invented by him. 
The application rested in the Patent Office until 
November 17, 1891, or about 14 years after the appli­
cation was first filed, and the patent was granted OIl 
that day, but to the American Bell Telephone Com­
pany as assignee of Emil Berliner. 

The United States contend that the Bell Company 
controlled the Berliner patent during this period be­
fore the issuing of the letters patent, and that it made 
no attempt to secure the letters patent in that time, 
which was probably due to the fact that it was enjoy­
ing the privileges of the Bell patent, which controlled 
the electric transmission of speech. It is charged that 
the patent was unlawfully obtained and issued by the 

Commissioner of Patents, and is an illegal grant and 
ought to be annulled, for reasons, and further, as an 
act of duty and justice toward the citizens of the United 
States, whose rights and privileges are unlawfully and 
unjustly abridged by the Berliner patent. 

.. ... ., 
."- Cheap MushrooDl Bed. 

According to the Musee des Familles, the following 
is a very simple and cheap method of preparing a 
mushroom bed that will yield a crop all the year 
round. 

In a pine box about twenty inches in depth, and 
three feet square, place a four inch thick stratum of 
a mixture of three parts of dry cow manure and one 
part of garden soil. Having procured some mush­
room spawn, break it up and sow it in a second 
stratum of manure and earth two inches in depth. 
Slightly compress the whole and cover with an eight 
inch layer of earth, which should be kept damp by 
watering through a fine rose. 

In six or eight weeks the first crop of mushrooms 
will appear at the surface, and will continue to do so 
for at least two years, provided the bed is kept damp. 

A small quantity of aqua ammonire added to the 
water with which the bed is moistened will hasten the 
appearance of the fungi. 

The box should be placed by preference in a place 
where the light is not too bright, say in a cellar in 
which the temperature is moderate and equable, 01' in 
a dark part of a stable. 
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DU8t in Nature. 

Without dust there would be no blue firmament; 
the heaven would be blacker than we see it on moon­
less nights. On this black background the glowing 
sun would shine out sharply, and the same sharp con­
trast of i ntense light and deep shadow would charac· 
terize the surface of the earth. There would be nothing 
to subdue this sharp contrast but the moon and stars, 
which would remain visible by day. The illumination 
of the earth would be similar to that whieh we observe 
when looking at the moon through a telescope ; for the 
moon has no atmospheric envelope, and, consequently, 
no dust in suspension. It is due entirely to the dust 
that we enjoy our soft, uniformly diffused daylight, 
for which our eyes are specially adapted; and it is the 
dust which contributes so much to the beauty of the 
landscape. But while the foregoiug explains how the 
dust makes the whole vault of heaven light, it does 
not explain why it is chiefly the blue rays of the 
white sunlight that are reflected, and only to a small 
extent the green, yellow and red rays. This is de­
pendent on the size of the dust particles. It is only 
the finest of them that are borne by the air currents 
into every stratum of air, and it is only these fine, 
widely diffused dust particles that are of any signifi. 
cance in this connection. Now, let us consider the 
mechanism of light and the extreme shortness of the 
ether waves which constitute its essence. These waves, 
although all microscopically small, vary considerably 
in length. The fine atmospheric dust includes many 
particles large enough to reflect the short blue ether 
waves, fewer particles capable of reflecting green and 
yellow, and still fewer large enough to influence the 
long red ethereal waves. The red light, consequently, 
passes through the great majority of the dust particles 
comparatively unhindered ; the blue rays. on the con­
tmry, are intercepted and diffused, and so become vis­
ible. This is the reason that the finest dust-and so, 
too, the firmament-appears blue. 

So, then, the finest d ust appears hlue. You may ob· 
serve that the wreath that curls up ward from the 
burning end of a cigar is blue, while the smoke drawn 
through and exhaled is whitish. The particles in the 
latter case have united and become large enough to 
reflect white light. So, too, in the country, on a clear 
day, the sky is blue ; but in the city it appears whitish, 
because of the greater number of coarse dust particles 
in the air. It is especially on mountain heights that 
the sky is so intensely blue, because the rarefied atmo­
sphere supports only the finest dust particles. At great 
h eight the sky would be almost black, if there were no 
dust particles in suspension 'Ve see It grow pale as 
we turn our eyes to the lower strata of air toward the 
h�rizon. But

'
why is the sky in Italy and in the tropics 

so much deeper blue thau with us? Is the dust finer 
there? As a fact, it really is. Not that finer du�t 
rises there; but in our climate the dust particles are 
soon saturated with water vapor, which makes them 
coarser. In warmer regions, however, the vapor re­
tains its watery character and does not condense on 
the floating dust. It is not until the aerial current's 
have borne it to higher and colder regions that it is 
condensed to clouds. 

This brings us to the most important role played by 
dust in our atmosphere: its influence in determining 
rainfall, due to the fact that vapor fluidifies upon the 
d ust particles. It may be accepted as beyond question 
that of all the water evaporated by the sun from the 
surface of land and sea, not one drop returns which 
has not conden�ed upon a particle of dust as a nucleus. 
This is easily demonstrated. We fill a large flask with 
air which has been filtered through cotton waddings 
until all the original dust is driven out and the flask is 
full of dustless air. Into this dustless air tUl'n a cur­
rent of steam from a kettle and you will find it trans­
parent, and, therefore, invisible. Not a trace of the 
cloudy appearance we associate with steam. The only 
thing noticeable is that the i}lner walls of the flask be­
girt to drip ; the vapor condenses here as it cools, be­
cause'there is nothing else for it to condense on. But 
blow ordinary dust-laden air into the flask and the 
vapor at once assumes the familiar cloudy appearance 
due to its condensation on the dust particles, and it be­
gins to rain in the flask. The reason for this is that 
the vapor condenses on the dust particles and freights 
them until they sink as raiu drops. 

Without dust, then, we would have no fog, no clouds, 
no rain, no snow, no brilliant· hued sunsets, no ceru­
lean sky. '£he surface of the earth itself, the trees, the 
houses, along with man aud beast, would be the only 
obj ects on which the vapor could condense, and these 
would begin to drip whenever the air was cooled suffi­
ciently. In winter everything would be covered with 
a crust of ice. Our clothes would become saturated 
with water condeusing upon them. Umbrellas would 
be of no avail. The vapor-laden atmosphere, more­
over, would penetrate to our rooms and condense up.:>n 
the walls and furniture. In short, the world we live 
in would be quite another world if there were no dust. 
Since scientists began to realize the important part 
played by dust in the economy of naturo, measures 
have been taken to count the particles in a given space. 
In London and in Paris at the surface a cubic cent i-

J titntifit �tUttitan. 
meter has beeu found to contain nearly a quarter of a 
million particles. On the top of the Eiffel Tower there 
are about half as many, while iu the high Alps there 
are only about two hundred particles to the centime­
ter. A great deal of the dust at high altitudes is cos­
mic d ust, consistiug, like the meteorites, of carbon and 
iron. -Die Gartenlaube (Leipzig). 

...... 
Ocean Jneadow ... 

Out in blue water, poised on the surface of thousands 
of fathoms of sea, the traveler finds it hard to realize 
that he is crossing a meadow of plants, evading ob­
servation as individuals, and even, under ordinary 
circumstances, inconspicuous in the mass, yet every­
where present, affording nutrition to minute forms of 
animal life, which in turn supply the food of shoals of 
fishes. The study of these ocean meadows and of the 
animal life that they support suggests a variety of 
questions which are of practical and economic, as well 
as theoretical or scientific, interest. They are the 
feeding grounds of fishes ; they open out fields of in­
quiry to naturalists ; they offer difficulties to students 
of geology ; and the validity of evolution demands an 
explanation of the problems connected with t.heir ap­
pearance. 

One of the most interesting directions in which 
science has recently advanced is exhibited in the 
re(lords of the existence of a flora and a fauna of uni­
versal occurrence in the most inhospitable wastes of 
the sea. The phosphoresceuce, or luminosity, as it if> 
better termed, of the ocean is well known to be due 
to the presence of organi�ms in it in vast numbers. 
This phenomeuon, almost as brilliautly exhibited on 
our western coasts as in tropical seas, has at all times 
attracted notice ; b ut the conditions of its exhibition 
are even now imperfectly understood. From the 
earliest times to the present there are direct and in­
direct records of the occurrence of transient phe· 
nomena of a like kind to be seen in the open light of 
d ay .  

Many speculations h ave been hazarded as to the 
origin of the name of the Red Sea. Herodotus helps 
us merely to the name, and Pliny begins, as was to be 
expected, the work of mixing matters, having col­
lected idle tales about King Erythras, t.he reflection of 
the sun's rays, the color of the sand, and the nature of 
the water. Montaigne, in his memoir on the subject, 
assigned the true origin of the name to the periodical 
occurrence in its waters, and in the tropical Indian 
Oceau as well, of floating banks of a microscopically 
minui,e seaweed. Trechodesmfum I'1'vth.1'Ip.1J.m" Rh"oft_ 
berg and others had previously witnessed and com­
mented on the fact, and CandoUe had described a 
similar reddening of the waters of the Lake of Morat, 
owing to the presence, in extraordinary abundance, of 
an allied organism. Captain Cook, Hinds in the 
voyage of the Sulphur, Darwin in the Beagle, and 
many other observers, have noted similar phenomena 
in widely distant seas, and have, some of them, re­
marked the offensive odor accompanying such mani­
festations. Visil:?le occurrences such as these are 
probably much more common in the ocean than is 
supposed, and an inquiry into their modI:' of origin 
leads us to the facts that such organisms do ordinarily 
exist at all places in the sea, and that it is merely 
under the most favorable conditions that we observe 
this sudden increase in the numbers of particular 
species. 

Those who knew that the whole bulk of animal life in 
the oceau must be directly and iudirectly dependent 
on the vegetation of the ocean were puzzled for many 
years by the difficulty of accounting for the apparent 
disparity of their volumes, since the marine vegetation 
of the coasts alone is manifestly insufficient to pre­
serve the balance. The least observant eye notes that, 
on the great carpet of green which covers the earth, 
the ani mal life is but a faint pattern; in the ocean the 
proportion seems to be reversed. Owing to the action 
of sea water in intercepting light, which is necessary 
for the nutrition of all plants except parasites, there is 
complete darkness below 700 fathoms or less; but long 
before this depth is reached the quality of light in re­
lation to its action on plants is so profoundly modified 
that marine vegetation penetrates to a trifling depth. 
On the other hand, the marine fauna rauges into the 
great depths, and the impossibility of halancing a 
mere fringe of vegetation, along coasts, plus floating 
Sargasso banks, against the animal life of the whole 
ocean was apparent to all who considered the matter. 
The balance has been adjusted by the discovery of a 
ubiquitous marine vegetation, causing the tropical seas 
to glow with phosphorescent beams, aud discoloring 
polar ice where the sea breaks on it. The existen�of 
these meadows of plants is made plaiu to us by the ai­
rect evidence of tow-netting the upper layers of water 
with fine silk nets, when their capture, together with 
the minute forms of animal life that live upon them, 
is effected. The minute animal life in turu furnishes 
food for shoals of fishes, and the importance of an 
inquiry into the whole life history and seasonal oc­
currences of such organisms-the basis of the nutrition 
of marine life, as green plants are of terrestrial life­
can scarcely be Qverrated.-Quarterly Review. 

3 
Science Notes. 

Preservation of Wood.-A new process for the pre­
servation of wood, says Le Genie Civil, has recently 
been made known by D r. Zironi, of Zurich. It con­
sists in heating the wood, say by means of-a worm. in 
a closed vessel in which a vacuum is created. The 
heating is done in a vacuum in order to extract the 
sap that fills the pores of the wood. After this has 
been effected, a solutiou of resin in a hydrocarburet is 
introduced into the vessel. After the wood has become 
saturated, the liquid is drawn off, and a jet of steam 
is iutroduced. This removes the solvent, while the 
resin remains in the pores of the wood, which, through 
this process, undergoes a great increase in weight. 

A Toluol Thermometer.-Mr. R. J. Grosse, says Die 
Natur, has just registered a trade-ma:rk in Germany 
for a new thermometer in which toluol is substi­
tuted for the mercury and aJcohol that have been em­
ployed up to the present. The advantages of such 
substitution are claimed to be many. In the first 
place, toluol is a liquid of a deep black color, which 
renders the columI! very visible ; in the second place, 
the freezing point of this liqnid is very remote from its 
boiling point; and, finally, it costs less than mercury, 
and the manipUlation of it is attended with no dan­
ger to the health of the workmen. 

Coating to Render Cement Acid Proof. -According 
to the Journal des Inventeurs, a very good acid-proof 
coating for cement may be obtained by intimately mix­
ing pure asbestos in an impalpable powder with a 
thick sirupy solution of commercial silicate of soda as 
alkaline as possible. The asbestos is first brayed witl1 
a small quantity of silicate, so as to obtain a paste 
analogous to colors ground in oil, and that may be pre­
served in a closed vessel. Subsequently, it is only 
necessary to thiu this paste with a new quantity of 
dissolved silicate in order to obtain a sort of paint, of 
which two or three coats applied with a brush pro­
tects the surface of reservoirs, etc. , against any acid in 
the form of either liquid or acid. This liquid may 
also be used to form a mortar for sealing blocks of 
sandstones. 

The Rifle Balls of the li'uture.-The reduction of the 
caliber of guns is necessarily accompanied with a 
diminution in the weight of the projectile. The length 
of the latter, in fact, cannot exceed a certain limit, 
beyond which it would no longer have sufficient sta­
bility in its trajectory. It would therefore be of con­
siderl'l.ble interest to have at our disposal, for the 
manufacture of rifle balls, a metal of reasonable price 
£InA h.o.Q<ui.oMo th .... ...::o.. 1�..,..J. O ..... .t:>..n..f fho TYloto.llO! nnfin whit�h 
hopes may be founded, remarks the Revue d'Armes 
Portatives et de Tir, is tungsten. This metal, which is 
almost as hard as steel, has a density varying from 17 

to 19'3, say one and a half times that of lead . By rea· 
son of such qualities, balls of t ungsten, of equal di­
mensions, possess a power of penetration much greater 
than that of lead. Thus, a tungsten ball penetrates a 
steel plate 3 inches in thickness at a distance of 650 
yards, while a similar one of lead penetrates a 2% inch 
plate at 325 yards only. The present obstacle to the 
use of tungsten is its relatively high price, but there 
are indications that this will soon be lowered to rea­
sonable figures. 

Factitious Rum.-The ingeuuity displayed by cer­
tain manufacturers in the production of factitious sub­
stances designed for the human stomach is well illus­
trated in the case of rum, which is, or should be at 
least., the product of the distillation of sugar cane mo­
lasses after fermentation. Good rum, ho wever, is 
rarely sold without being diluted with water and alco­
hol, the latter often of poor quality. 

According to the Revue Mensuel of the Ecole de 
Physique et de Chimie, the flavor indicated by the 
label on the bottle is given by means of formic, buty­
ric and aCftic ethers. In many cases the liquor is com· 
posed entirely of water and pure spirits, with the ad· 
dition of prunes, cloves and tar, substances capable of 
giving a color pleasing to the eye, and, finally, of 
raspings of tanned leather, which communicate an 
aroma that is particularly relished by the consumer. 
Infusions of raisins, carob, oak bark, catechu and 
caramel may serve the same pllrp08e. Things are so 
managed that the final degree of the liquor shall be 52. 

Clapboards.-The name "clapboard" for a thin. 
narrow board used to cover the sides of houses, and 
placed so as to overlap the on� below, has been sup­
posed to be an Americanism, but, like many other al­
leged Americanisms, it was bronght over to this coun­
try by the early English colonists. According to very 
old dictionaries published in England, clapboards were 
thin boards formed_eady for the (looper's use, for the 
ma;'ufactur� of casks. They were originally clove­
boards, because they 'Yere .• cloven" out by hand, and 
not made with a saw, as other boards are. In course 
of time, the word was abbreviated to cloboaTds. cla­
boards and clapboards. 

In the laws of Massachusetts Colony, in 1641. the 
price of these articles was three shillings for claboaTds 
five feet in length. The legal price for the work per­
formed by h i red labor was : "If they cleave by the 
hundred, they shall be paid sil:: pence per hundred for 
five-foot boards." 
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A TRACTION WHEEL FOR HARVESTERS, TRACTION 'I'he filtering ehamber has a frusto-conoidal cavity and 

ENGINES, E TC. a neck on Its upper end engaged by a packed collar 

In this wheel the projections of the rim are yieldingly 
held, or they may be withdrawn entirely from the 
surface or held loeked in outermost position. The im­
provement has been patented by Messrs, Sylvester 
Warner and Owen E. Cook, of West Union, Ind. Per­
manent spokes connect the rim with outer and inner 
flanges of the wheel hub, while a sleeve fitted loosely 
on the hub between the fl:1nges carries a loosely rotat­
ing wheel on w hich are pivoted the inner ends of slid­
able arms, whose outer ends are beveled and pass 
through openings in the rim, as shown in Fig. 2. The 

WARNER & COOK'S TRACTION WHEEL. 

opposite faces of the wheel on which the arms are 
pivoted are connected w ith eoi l springs fastened on 
the flanges of the sleeve, as shown in Fig. 3, making a 
yielding connection between the wheel and the sleeve, 
whereby the sliding arms will normally be held in 
outermost position, but in traveling over hard ground 
the projecting ends will be forced inward. One flange 
of the sleeve has teeth engaged by a worm on a shaft 
in bearings attached to one of the hub flanges, and 
this worm shaft may be conveniently turned by a 
wrench to move the sleeve so as to tighten or loosen 
the springs, also locking the sleeve in place. To fasten 
t.hp: s:.lidinO" !l.:rnlJ;;:. in p.it.h�'t' 0.'0 'T\.�a.",c>-,"", o.u+o� Dn�it.l{)n. :!l, 

pin is passed transversely through apertures in the 
hub flanges and through one of several apertures in 
the wheel on which the sliding arms are pivoted, the 
wheel being turned to the proper position before in­
serting the pin, while the passing of a pin through the 
hub flanges and an elongated aperture in the wheel 
restricts the latter to a limited turning in either direc­
tion. 'I'he improvement is designed to afford proper 
traction over all kinds of ground for the machine on 
which the wheel is employed. 

AN AUTOMATIC SELF-CLEANSING WATER FILTER. 

The filter sho wn in the illustration is designed for 
use where the water is supplied under pressure, as in 

LYNN'S AUTOMATIC WATER FILTER. 

its service from the mains of a city water works, and 
its construction is sueh that it is self-cleansing and 
automatic in its actioll, without the necessity of remov­
ing or handlillig any of its parts. The improvement 
has been patented by Mr. Elmore P. Lynn, of Cin­
einnati, Ohio. The filter proper is a tight metal ves­
sel, and,  as shown, is cylindrical, with a spherical 
chamber at its top divided into twu compartments, the 
spherical chamber being united to the main vessel by 
bolts, which also hold up a frusto-conoidal filtering 
chamber of porous earthen ware centrally in the filter. 

into which the bolts are screwed. In the center of 
the bottom is a tubular' boss, in which is the water 
supply pipe, and journaled in this boss is a hollow 
sleeve having a horizontal pi;>e on its upper end, to 
which at each end is attached a pipe bent to conform 
to the shape of the earthen ware filtermg chamber. 
These pipes have perforations at an angle to the sur­
face of the filter chamber, directing entering water 
against it, and thus causing the rotation of the pipes, 
the latter also carrying brushes iu close proximity to 
the surfaces of the filter chamber. At the bottom of 
the main chamber, at one side, is an exit pipe for im­
pure water, closed by a valve whose stem passes up 
through a sleeve into a chamber at the top, as shown 
in detail in the sectional view at the right. 

The upper end of the valve stem is secured to a dia­
phragm with a disk held down by an adjustable coiled 
spring, normally holding the outlet valve closed. The 
tension of the spring is regulated by a hollow nut, and 
the upper end of the chamber communicates by a pipe 
with the'filtered water discharge compartment of the 
spherical chamber at the top of the filter, while a port 
connects its lower part, beluw the diaphragm, with the 
other compartment of the spherical chamber, which is 
for both water and compressed air. The entrance to 
the exit pipe for filtered water is restricted by a bush 
to maintain, with the val ve open, a certain proportion­
ate lower presEure in the discharge chamber as COlli­
pared with that in the lower chamber. 'Vith a pres­
sure from the mains of forty pounds and a pressure in 
the discharge chamber of twenty pounds, with the 
cock open, the pipes earrying the brushes will be 
slowly revolved around the filtering chamber. The 
pressure in the other half of the sph erical chamber 
will at the same time equal that in the lower portion 
of the filter, and the valve closing the outlet for im­
pure water will be held down by the spring, aided by 
the presmre upon the diaphragm through the pipe 
connection with the discharge opening. But with the 
clogging of the filtering material by impurities, the di­
minished passage of water and the lowering of the 
pressure in the discharge chamber, the spring ceases 
to hold down the diaphragm, and the valve at the bot­
tom is opened. This immediately removes all pressure 
in the lower chamber, and the pressure of the water 
entering from the mains causes an accelerated move­
ment of the pipes and brushes and forces them into 
close contact with the surface of the filtering chamber 
to pffp"hmllv clean it. The pressure in the discharge 
chamber also causes a re�ersal of the current through 
the filtering medium, the pressure in the compressed 
air and water chamber meanwhile falling slowly b y  
the escape of wat",r through the small port discharging 
under the diaphragm, until the force of the spring 
overcomes this (Jressure and closes the valve at the 
bottom, the surface of the filtering medium having 
been effectually cleaned during the time between the 
opening and closing of the valve. 

Ice froln Nat ural Gas. 

It is probable that, before the natural gas supply of 
certain parts of the United States is exhausted, this 
gift of nature will be better utilized than has hitherto 
been the case. Indeed, it would not be surprising if 
the advantages of the natural gas supply were only to 
become fully appreciated just before it ceases for ever. 
It appears, from a recent contribution to an Indian­
apolis newspaper, that a local firm have constructed a 
refrigerator for making ice by means of the cold pro­
duced by the expansion of natural gas to atmospheric 
pressure. This is the principle of all artificial ice ma­
chines; yet it seeIllS to have only j ust occurred to some 
American engineers that natural gas as it issues from 
the wells at pressures amounting in some instances to 
20 atmospheres, and at a temperature of 42° Fah., pre­
sents the sole ph ysicaleond ition necessary for the pro­
duction of cold by gaseous expausion. Assuming the 
density of the gas to be only half that of the surround­
ing air, 1,000 cubic feet of it will weigh 38'5 pounds. 

According to Pictet's formula, by expanding a gas 
from a pressure of 20 atmospheres to that of 1 atmo­
sphere, its temperature would be reduced 3180 Fah. be­
low freezing; and by expanding 1,000 cubic feet of gas 
per minute, there would be a cooling effect of 3180 X 
38'5 pounds, which would make 72 pounds of ice per 
minute from water at 62' Fah. Hence a very ordinary 
gas well, supplying 1� million cubic feet per diem, is 
theoretically capable of producing 51 tons of ice daily 
at a cost of not more than 50 cents per ton ; and, after 
all, if delivered in its expanded state to furnaces, etc., 
tl:«3 gas would produce, on burning, as much heat as 
if it were delivered for fuel direct from the well . Hence, 
by proper management, the natural gas supply of In­
diana and Ohio should supply all the ice wanted by 
these States during the hot season, as it actually fur­
nishes most of the heat required all the year round.­
Journal of (jas Lighting. 

••••• 
IT would require 12,000 cholera mierobes to form a 

pr()(�ession an inch long, 

AN IMPROVED CALIPER. 

This is a combined inside and outside ealiper, with 
graduated beam and micrometer attachment, which 
at once and accurately transfers distances from ont­
side to inside or inside to outside. It is designed to 
afford a first· class tool for machinists, and one which 
does not call for special ski ll in its use. Mr. J. F. Get.­
man, of Richfield Springs, N. ·Y., is the sole agent for 
this tool. It will caliper work from one-half inch to 
three inches in diameter, making tight or loose fits, 
and varying the fit by one-thousandth of an inch. 
The micrometer screw has 50 thread s to the inch and 
the graduated nut has 20 graduations, so that by turn­
ing the nut one degree it will move the right hand jaw 
one-thousandth of an inch, or by turning the nut 
half round, or ten degrees, it  will move the jaw one­
hundredth of an inch (when of course the bind-

2 

BARKER'S PATENT BEAM CALIPER. 

ing screw is loosened and the one on the nut 
clamp tight), making the fit tight or loose by that 
amount, depending on which way the nut is turned. 
The beam is graduated in 64ths and 50ths of an 
inch. To transfer measures from outside to inside, 
or inside to outside, it will at once be seen by the 
above cut that the left hand jaw slides on the bal' 
between twu posta whioh have adjusting screws, so 
that the movement of the jaw between them is just 
the combined width of the feet of the two legs: there­
fore if the left hand jaw is set against the outside post 
and a shaft or piece of work is calipered outside (as in 
Fig. 2), and the jaw loosened and moved against the 
inside post, you will have the exact size of a hole to fit 
it, as in Fig. 3. The reverse of this operation will 
caliper a hole to fit a plug or shaft (see Fig. 3). The 
chauges can be made almost instantly without look­
ing. 

• t ••• 

AN IMPROVED RAIL JOIN T. 

This improvemeut, patented by Dr. M. O. Perkins, 
dentist, of Galveston, Tex., is designed to be a complete 
automatic rail joint, operating efficiently, also, as a nut 
lock. The rails to be joined are embraced by a chair 
and spring side plates, the latter being fastened 
together and to the web of the rail by bolts, as more 
plainly shown in the small sectional view. The side 
plates are made of spring steel, and are so shaped and 
engaged in the chair that when the nuts are tighten­
ed the rails are pressed to the bottom of the chair, and 
the chair is drawn up to the bottom of the rails. The 
spring tension thus acts to recover all wear, and the 
plates press continually against.the backs of the nuts, 
thus completely locking them. It is claimed by t.he 
inventor that after this joint is  once properly placed 
it will not need readjusting. 

PERKINS' RAIL JOINT. 
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A DWELLING AT SPRINGFIELD, MASS. 

Our illustration represents an admirably planned 
and picturesque residence, recently erected for Mrs. 
Samuel Woods, on Armory Hill, at Springfield, Mass. 
On all sides of the building there are many bits of 
detail that are of interest, especially the bay windows 
and tall chimneys, which are an architectural feature 

is furnished in the best possible manner. There are 
three large bedrooms on third floor, besides ample 
storage. Cemented cellar contains laundry, furnace 
and other necessary apartments. Mr. Francis R. 

Allen, architect, No. 220 Devonshire St. , Boston, Mass. 

in themselves. The under-pinning and all stone work 
shown in the engraving is built of rock-faced sandstone 

Our engravi ngs were made direct from photographs 
of the building, taken especial ly for the Architects and 
Builders Edition of the SCIEN'rIFIC AMERICAN. The 

of a reddish brown color ; the remainder of the build­
ing is sheathed, papered and covered with cedar 
shingles, and stained a red dish brown. The western 
gable is carried out in the " Old English " half-timbered 
style, with the panels filled in with stucco work. 
Roof is covered with shingles and stained sienna. The 
buildin g has an extreme frontage of 55 ft. 10 in. by a ,,­

depth of 66 ft. 3 in. The cellar is 8 ft. in height, while 
the first story is 10 ft. ; second, 9 ft. ; third, 8 ft. 6 in. 
Vestibule, trimmed with quartered oak, has a large 
" Dutch " door, filled in with beveled plate glass. Hall 
is trimmed with similar wood. It has a paneled wain­
scoting and ceil ing beams, forming deep panels. The 
staircase is a very handsome one, b uilt of quartered 
oak. It has a massive carved newel and an octagonal 
projection thrown out at first landing, with windows 
glazed with delicate tinted glass, shedding a soft and 
pleasant light over upper and lower halls. The fire­
place has a massive oak mantel, w ith hearth and fac­
ings of Anderson brick. Reception room,  trimmed 
with cherry, is separated from hall by Colonial columns 
extending to ceiling, with carv6d capitals, etc. Draw­
ing room is trimmed with red mahogany. It has a 

3 

SOHIFFERDECKER'S TARGET AND INDIC ATOR. 

large hay window with seats, and a fireplace built of number containing this view has also the elevation 
Tiffany brick and furnished with a mantel of excellent printed in colors and also a plan of the interior. 
design. Dining room is large, well l ighted and provid- Copies may be ordered from this office. Price 25 cents. 
ed with a buffet carved in an exquisite manner, and a • ' . '  • 
mantel of English oak extending to ceiling. This din- AN INDICATOR TO FACILITATE TARGET PRACTICE. 
ing room has also a paneled wainscoting and ceiling The illustration represents an arrangement whereby 
beams. The floors are of oak and are highly polished . an indicator dial at the shooting stand is so connected 
Rear hall and servants' staircase is a private one from electrically with the target that the exact effect of each 
cellar to third floor. The butler's pantry has 'a counter shot may be at once seen on the dial, without the ne­
shelf of Italian marble and other shelves inclosed by I cessity of inspecting the target. The improvement has 
glass doors. Kitchen and its apartments are wainscot- been patented by Mr. Charles Schifferdecker, of Fort 
ed and trimmed with white wood, finished natural. Assinaboine, Montana. The target is arranged in a hold­
There are five bedrooms, study and bathroom on second ing frame, and is divided into radial sections, the bull's 
floor. Some of these apartments are trimmed with eye consisting of four sections. These sections are 
cherry, while the others are treated in delicate colors. filled with push buttons, wh ich form the face of the 
Bathroom is wainscoted and trimmed with ash, and it target, and have rearwardly projecting bolts, each en-

s 
circled by a spiral spring, as shown i n  Fig. 2. In the 
rear end of each bolt is a conducting plate, from which 
a wire leads to one pole of a battery including in i t s  
circuit one of  the magnets of  the  indicator dial, the  dif­
ferent wires from the target being preferably united 
to form a cable. The indicator dial, located neal' 
the shooting stand, is divided into sections corre­
sponding to those of the target, and n umbered con 
secutively from 1 to XII, like the dial of a clock, where ­
by the score of a shooter may be read ily reckoned . 
Behind each section of the <Val is a tube with a spring-­
pressed sliding plunger, as shown in Fig. 3 ,  and a 
pointer which protrudes from the face of t,he dial when 
the plunger is released. The plunger with its pointer 
is normally held in retracted position by a catch on an 
armature lever, as shown in Fig. 3, but when th e m ag­
net is energized by the closing of the circuit, which oc­t curs when one of the push buttons of the ta.rget is 
forced back ward by the impact of a bullet, the plunger 
is released and slides forward so as to display the 
pointer, showing in which section of the target the 
bullet has struck. If desired, an electric bell may be 
included in the circuit, so as to ring at the same time 
the pointer is  displayed. 

-----_ ....... I ... � . __ ._ ­

Po,verful Gun ne ry. 
In a test of projectiles against old armor plates (not 

Harveyized) on the 23d of June last, at Indian Head 
Proving Grounds, some astounding results were ob­
tained. A 13 inch Carpenter projecti le, weighing half 
a ton, went clear through a 17 inch nickel-steel plate 
with its customary backing. Another, after plowing 
th rough the sand butts, against which the plate was 
bedded, was finally recovered unbroken, and to all in­
tents as good as new, in the woods 500 yards away. 

A Wheeler-Sterling shell of the :same dinlensions was 
also fired, under similar condiiions, piercing the plate 
and backing and going into the butts, whence it has 
not been recovered ; so it is not known whether it re­
ceived injury. This remarkable performance of two 
shells, furnished by difftrent makers, shows what a tre­
mendous engine of destruction the United States has 
secured in its 13 inch gun, which has rather aptly  been 
christened the " Peacemaker. " These shells weighed 
1, 100 pounds each , and it is thought that the Peace­
maker could drive them through the greatest battle 
ship ever built. The test was for the acceptance of 
fifty similar projectiles from each of the contractors. 

MRS. SAMUEL WOODS' DWELLING AT SPRINGFIELD, MASS. 
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T uberculous Cattle. 

J tituxifit !mtrical. 
AN ANCIENT AUTOMATON. 

BY W. F. DURFEE. 
caped through the beak of the bird, A, and caused its 
first note to sound; but when the water react ed the A dispatch from Washington is to the effect that, as 

soon as the appropriation of $loo, OOO in the agricultural 
bill becomes available, the Bureau of Animal Industry 
of the Agricultural Department will begin an investi­
gation of the prevalence of tuberculosis among cattle. 
The  in vestigation will be commenced among h erds from 
which Washington itself gets its supply of milk Vari­
ous herd s in that section of the country have been in­
spected and tested from time to time, with startling re­
sults. A herd ten days 6Lgo on a farm in the District 
was found to have 80 per cent of its animal's infected ; 
and a few days before that no fewer than 90 animals in 
a h erd numbering 125 near Richmond, Va. , were dis­
covered to be diseased. These are extreme and unusual 
cases, it is true ; but occurring synchronously within a 
narrow radius, they were enongh to rouse the govern­
ment to a sense of the d anger to which the country is 
exposed from this source. An experiment performed 
by one of the scientists attached to the animal industry 
laboratory about the sallie time tended in the same 
direction of alarm. Ascertaining from test experiments 
which h e  had been making with the milk supply of the 
capital that it was tainted with tubercle, though per­
haps not tainted sufficiently to be very dangerous to 
human health, h e  inoculated a guinea pig with the 
milk ; and, sure enough, after a few days, when the 
tubercle bacilli in the milk had had time to plant 
themselves and d evelop in his system, the rodent ex­
h ibited unmistakable tuberculosis. Concurrent circum­
stances l i ke these, forced on the attention of the gov­
ernment, produced the belief that it was about time a 
general investigation of diseased cattle should be made, 
if the danger to human health so portended would be 
avoided. 

If a skillful mechanician of the present day should top of the bend of the siphon, 5, it at once commenced 
undertake to construct by the use of modern mechan- to discharge by that siphon into compartment, 2; but 
ism an automaton imitative of a concert of singing as the siphon, 5, was so proportioned that it discharg­
birds, he would doubtless turn his attention at once to ed the water much faster than it was supplied by pipe, 
some combination of bellows, pipes, reeds, pin barrels, 11, the level of the water in compartment, 1, gradually 
levers, wheels, springs, and regulating flies; and would fell, and the air in passing into this compartment 
introduce a j udicious mixture of cranks, cams, connect- through the heak of the bird , A, caused its second note 
ing rods, valves, and wind chests. to sound. As the water rose in compartment, 2, it com-

When finished, the result would be a marvel of me- pressed the air above it, which passed by the pipe, 10, 
chanical skill and elaborate ingenuity. When it was to the bird, B, which then sounded its first note, while 
" wound up, " its birds would doubtless sing with such the bird, A, was sounding its second, and th is state of 
vigorous disregard of all the requirements of the affairs continued until all of the water was discharged 
science of bird music that the living songsters from compartment, 1, and compartment, 2, was filled 
whose notes were intended to be imitated would feel to the top of the bend of siphon, 6, which then com­
tired, discouraged, and full of regret that they had menced to discharge into compartment, 3, and as si­
ever been hatched. The expense of such a contrivance phon, 5, had ceased to operate, the water gradually 
would be commensurate with its complexity; and, fell in compartment, 2. and the air entering by the 
however great its success as an imitative mechanism, beak of the bird, B, sounded its second note. While 
would prove a bar to frequent reproduction. this was taking place compartment, 1, was again filling, 

If the in ventor of such an automaton should be told and the first note of bird, A, sounding, and com part­
that about 2, OOO years ago groups of artificial birds ment, 3, was also filling, and the air above the watpr 
were made to sing equally as well as his, without the therein was being forced by the pipe, 12, into the bird, 
use of a wheel, pinion, lever, crank, or revolving mech- C, and causing its first note to sound. 
anism of any kind ; he, remembering the wealth of By following out the operations described, and trac­
ti!Ue, thought, machinery, and money he had expend- ing the action of the flux and reflux of the water in t h e  
ed, would probably dismiss t h e  suggestion a s  the cul- compartments, 3 and 4 ,  i t  will readily b e  seen that the 
mination of all that was mechanically absurd and bird, C,  will sound its second note when the compart­
ridiculous, and would entertain unutterable opinions ment, 3, is being discharged by siphon, 7, into com­
of the very uncommon character of the sense of him partment, 4, and at the same time the bird, D, will 
who made it; but, notwithstanding the indignant sound its first note, and that eventually the water will 
doubts of this modern inventor, such simple and ef- escape from the automaton by the siphon, 8, causing 
fective automata were made by the ancient mechani- the second note of the bird, D, to be heard. 

The way in which cattle are diagnosed most easily 
and most surely for tuberculosis is by the inoculation 
of them with an infinitesimal quantity of a preparation 
of which we heard much more a few years ago than we 
hear now-Koch's tuberculin. T uberculin is a pretty 
expensive drug, costing $8 for about a teaspoonful. 
The government prepares considerable quantities of 
it, and distributes it free among State boards of health 
and live stock commissioners. Inoculated with tuber­
culin, cattle straightway declare whether they are in­
fected with tubercle or not, by the reaction that fol­
lows or fails to follow the inoculation. Now, tu ber­
culin has been furnished to 23 of the 44 States of the 
Union ; and the tests which have been returned to the 
government from these States, although they have 
not nearly all been returned yet, show conclusively that 
the disease is spread among cattle throu!!hout almost 
Lue eUMre U nlotl . .  In fact, the probabilities are that 
it will be found that 5 per cent of all the cattle in the 
United States are suffering more or less with tuber­
culosis ! 

That is the alarming state of things of which t.he gov. 
ernment will have to take account, and for which it 
will some way or other have to devise a remedy. It cost 
$1, 500,000 to eradicate contagious pleuro-pneumonia 
from United States herds, and the amount of contagious 
pleuro-pneumonia was not a tithe of the amount of 
tuberculosis which at present exists. So many milch 
kine alone are infected with it, says Dr. Salmon, of the 
Bureau of Animal Industry, that, if they be all killed, 
" fresh milk will cost as much as , cham pagne. " It 
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AN ANCIENT AUTOMATON 

would be well for us not to forget 1>hat of all our cattle, cians, and H ero of Alexandria has left us an account 
and especially of our milk-givers, at least 5 in every loo of some of them. 
are infected with tuberculosis ; which disease, appear- In his " Spiritalia " (written about B. C. 150) Hero de­
ing most commonly as consumption in the h uman scribes several automata, of which figures of birds form 
subject, is easily communicable both through meat and a part ; but perhaps the most remarkable for its in­
through milk. Common prudence would suggest the genious simplicity is No. 44, the illustration of which 
necessity, therefore, of boiling all milk before it is ad- we reproduce. 
ministered to anybody.-.N. O. Times-Democrat. The description of this, as given by Hero, is some-

e ' . '  • what meager and unsatisfactory, but the drawing is so 
The Press I II the Arctic Regions. very plain that, taken in connection with otter mech-

There exist at present several journals that make anism in his work, operated in a similar way, it is easy 
th eir appearance b ut once a year. They are there- to understand how the desired result was accom­
fore not " journals" (literally, " dailies"), accurately plish ed. 
speaking, but " annuals. " These sheets are published An air-tight box of metal was provided, which was 
within the confines of the north polar circle. The divided into four com partments, 1, 2, 3, 4, by horizontal 
Eskimo Bulletin, for example, is edited near Cape diaphragm plates. On the top of this box was a basin, 
Prince of Wales, .on Behring Strait. Here, in a vil- 0, for reeeiving the water of a fountain. Around this 
lage inhabited by Eskimos, the English missionaries basin were four birds, A, n, C, D, perched upon 
have established a school, and as but one steamer branches or shrubs, which apparently grew out of the 
lands at this place, and that, too, but once a year, the top of the box. Each of these branches was hollow, 
news that it brings is consigned to a sheet of paper and communicated with one of the com partments printed with the hektograph. Its size is 8 by 12 inches. already named by one of the pipes, 9, 10, 12, and 13, 
'1'he paper is very thick and but one surface is used. which passed but a very short distance through the 
This journal, in a subhead, claims to be the " only tops of the several compartments. The bodies of the 
yearly paper." This, however, is an error, for there is birds were also hollow, and were connected with the 
an annual sheet pu bl ished at Godthaab, in Greenland, hollow branches by tubes in their legs. In the hollow 
where a small printing office was established in 1862, body of each bird were t wo musical reeds or whistles of 
whence about 280 sheets and many lithographic prints different note. One of these would sOURd when air was 
have been issued. The journal in question is entitled forced outward through the beak of the bird, and the 
A tuagagdlintit, nalinginarmik tusaruminasassumik, other would only respond to air drawn inward. This 
i, e. , " Something for reading, accounts of all sorts of alternate action of th e air, and consequent variation of 
entertaining subjects ." It has been published since note, was produced by the peculiar way in which the 
1861, and up to 1874 comprised 194 sheets in quarto, water supplied by the fountain was made to pass 
and about 200 leaves with illustrations. The language through the several compartmE'nts. 
is that of Greenland, a dialect of the Eskimo. There The water from the basin, 0, entered compartment, 
is still another periodical published in Greenland I' 1, near its bottom by the pipe, 11, and as it rose in the 
under the name of Kaladlit. compartment it compressed the air above it, which es. 

It is evident that by simple and well known means 
any or all of the bird notes can be made to trill, and 
that it is only necessary to properly proportion the 
discharging capacity of the siphons to insure the repe­
tition and admixture of the notes in a bird-like manner; 
and it is further evident that the employment of the 
ideas involved is not of necessity confined to but four 
birds, as several birds, each having differEnt notes, 
might be operated from the same compartment, and of 
course as many compartments as may be wished can 
be used. Furthermore, the wings of the birds could 
be made to move, and their beaks to open and shut, by 
the movement of the same air which acted upon the 
musical reeds or whistles. 

Each of the siphons in the automaton was intermit­
tent in its action, ceasing to flow when its compart­
ment was emptied and commencing again spontane­
ously when the water reached the level of the top of 
its bena. Tne antlqui�J' uf iu",,<orrnittent sipholls ilS of 
special interest from the fact of their comparatively re­
cent application in sanitary plumbing. 

Chaucer was not much in error as regards his own 
time (1328-14oo), and his words are only somewhat less 
true to-day : 

.. For out of the old fleldes, as men saithe, 

Cometh al this new corne fro yere to yere ; 

And out of old bookes, in good faithe, 
Cometh all thIS new science that men lere." 

• I . '  • 

Odors of' Volatile 01ls. 

The tendency of the results of recent investigations 
is to show that, instead of the characteristic odor of an 
essential oil being invariably due to one single princi­
pal constituent, the other bodies present have also a 
distinct value in determining the odor. In addition to 
volatile oils of which the odor is simple in character; 
there are others in which several odoriferous bodies 
combine to produce the characteristic odor. Thus the  
oils of  caraway, anise, and linaloe are examples of those 
in which the aroma is due to a single odorous body­
earvol, anethol, or linalool-the determination of 
which suffices as a test of their value and purity ; 
whereas the conditions are more complex in th e case 
of the oils of cassia and cinnamon. The odor of 
cinnamic aldehyde, the chief constituent of cassia oi l ,  
is  adversely affected by the presence in the oil of 
cinnamyl acetate, in greater or less proportion ; while 
in Ceylon cinnamon oil, eugenol, phellan drene. and 
small quantiti es of other compounds not as yet iden­
tified, affect the odor of the aldehyde beneficially. 
Though, therefore, the value of cassia oil may be di­
rect ly estimated by q uantitatively determining the 
amount of aldehyde contained in it, the sam e process 
is not applicable to cinnamon oil, in the  case of which 
the percentage of this ingredient is only one factor in 
the valuation of the article. Still more com plicated 
conditions exist in the cases of lavender, bergamot, 
neroli, a nd petitgrain oils ; and rose oil affords a strik­
ing exam ple of the important influence w hich combi na_ 
tions of odoriferous bodies sometimes exercise on th e 
perfume. The oil of rose, geranium, and pal marosa 
contain approximately the same percentage (80 to 90) 
of geraniol, which is identical in the three oils. While, 
however, the last two oils are valued in proportion to 
the amount of geraniol they contain, the value of rose 
oil depends upon the various other bodies present, the 
investigation of which will be necessary before a scien­
tific basis can be found for the chemical examination 
of rose oil,-fichimmel's Bericht. 
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THE LENGTHENING OF THE GUNBOATS MACHIAS AND I C h a n ge of Color I II Lemo n a nd Orang;e Peel. 

CASTINE. BY E. G. CLAYTON. 
An interesting operation has recently been per- When orange peel is nioistened with strong hydro · 

formed at the Brooklyn Navy Yard. It consisted in chloric acid, its color changes from yellow to a rich 
the lengthening of two of the new navy ships, the dark green ; lemon rind, sim ilarly treated, retains its 
gunboats Castine and Machias, and we illustrate in hue, or, at most, assumes a dingy, yellowish-brown 
this issue the execution of the work. tint. A convenient and simple chemical test, there-

These ships were built at the Bath Iron Works at fore, which wi l l  distinguish between small fragments 
Bath. Maine, their names to some extent revealing of lemon and orange peel is to touch them with a glass 
their place of construction or native state. They are rod previously dipped in hydrochloric acid. Th e  di­
sister ships, as originally built, of 1, 050 tons displace- luted acid wil l answer the purpose, but the reaction is 
ment, 1 90 feet load water line, 32 feet breadth of beam , slower. 
and 17 feet depth from main deck. As arIIlament each A few minutes exposure to hydrochloric acid gas will 
ship carries eight four-inch breech loading rifles, four effect this change in the pigment of orange peel. The 
six , pounders and two one-pounder rapid firing guns color of lewon rind i� unaffected. 
and two Gatl ing guns. The ships throughout are of The shades of green developed by dilute hydro­
American build and were designed by the Navy De- chloric acid are deepest in the cases of Murcia, Denia, 
partment. and Florida oranges, of moderate intensity with Jaffa 

They were found to be lacking in stability. Each and " blood " oranges, and feeble with Valencia and 
shi p  has a high forecastle and high quarter deck, the Tangerine oranges. This statement also applies to the 
waist being comparatively low, with high bulwarks at " eactions with strong hyd rochloric acid, excepting that 
its sides. Should a sea be shipped and the waist filled the color of Tangerine orange peel with the strong 
with water, there would be great danger of the vessel acid is perhaps more intense than that observed with 

,<Japsizing and foundering before the water could escape any of the other varieties of the fruit. 
by t he scuppers. Again, in case of war or collision, The peel of the lime behaves, with hydrochloric acid, 
the filling of any of her compartments with water I like lemon rind.-The Analyst. 
would very probably bring about the saIne resu l t. .. • • • • 
Variou.s plans of increasing. the stabi�ity of these ships 

NEW STEEL BELT FASTENER. were dIscussed, and finally It was deCided to lengthen 
them, an operation which has not been carried out in 
the navy yard for many years. 

The two ships were accordingly docked in the new 
tim ber dry dock. Sliding ways were provided for the 
keels of the forward half of each ship ; when floated 
into the dock, as each ship took its keel bearings. bilge 
blocks were run in as usual and the emptying of the 
dock was completed. The ships were now shored in 
place ; the bilge blocks on the forward h alves were 
drawn back and sliding ways substituted therefor. I 
Previous to their introduction into the dock a little 
work had been done in cutting the ships in two, 
but the hull and truss elements of the ships were left 
virtually intact.. When once iu the dock and �xposed, 
a gang of men begau to cut them apart. The rivet 
heads were cut off, on the inside of the ships for the 
most part, and the rivets were backed out. In this way 
a division was carried all the way around each ship en­
tirely by removing the rivets, the plates not being- cut 
at all. 

We illustrate au improvement in belt fastenings 
which has just been placed on the market by W. O. 
Talcott, 16 Sabin Street, Providence, R. 1. Iu the 
Acme steel belt hook, th e teeth, being long and sharp, 
pierce the belt easily, and as they stand diagonally 
upon the h ook, they do not cut away so much of the 
strength of the belt as they would if they cut con­
tinuous holes or slits straight across the end of the 
belt. 

The teet h rivet toward the center of th e fasten.er, as 

Fig. 1. 

Fig. 3. 

Fig. 2. Fig. 4. 
ACME STEEL BELT HOOKS. 

Next came the operation of separating the t wo por­
tions of the ship . Wedges were dri ven j ust above the 
sliding ways under the bilges, so as to remove part of 
the we1ght from the keel ( 'loch.s ana sllaIng: way rest­
ing thereon . Hydraulic jacks were then arranged, 
some with in the ship and some working against the 
ways in the most accessible positions of advantage to 
push the two halves apart. An accurate system of 
sighting was provided, a theodolite being mounted on 
the quarter deck with sighting points on the forward 
half of the ship. The jarks were now worked, and 
very slowly the ship separated, and the jacks were 
shifted and worked again until the forward half was 
moved 14 feet from the after portion. In case of one 
of the ships absolutely no departure from alignment 
could be detected dUl'illg the movement. In the case shown in Fig . 2, giving them a very strong hold in the 
of the other ship perhaps -{s of an inch of departure belt. Fig. 1 shows the hook with teeth full size, and 
was observable at one time. Fig. 3 a much narrower hook, being really the center 

To complete the operation the gap had to be closed. section of the hook shown in  !ig. �. �he small h ook 

For this purpose a complete set of plates, each one 14 can be used on a belt half 
.
an lllch In wI�th and several 

feet long, were provided, and by means of the new Sel- I o� them �an be us�d for WIder be!ts. FIg. 4 shows end 
lers traveling crane they were lowered in position and vIew of 8mgle sectIOn hook and Illustrates clearly the 
were then riveted into place. The plates were butt cant of  the teeth.

. . 
jointed and riveted to inside straps . Previous to the . .These �ooks are partIcularly valuable III ?e.lts .r�n­
introduction of the plates, seven uew frames had to be lll ng at hlg? speed and do not make the rIgId . Jomt 
put in to com plete the framing of the ship. On Tues- made by WIre hooks, . and as they do no� r�qUlr� to 
day, May 15, operations began u pon the Castine, and have holes punched m the bel�s for theIr InSertIOn, 

by half {.last seven P. M. on Thursday the ship had they do not w:aken the belt, as IS done by many other 
been divid ed and pushed apart. O perations on the fasteners now III use. 

was already in existence, but its housing facilities were 
not thought to be su fficient. Its managing board ex­
pressed the willingness to co· operate in securing a 
uniform work test by abolishing the system of paid 
meals and lodgings. The extension of facil ities would 
enable all demands to be met, and the people were 
promised a diminution in the number of vagrants and 
tramps. 

3. It was conditionally stated that, if the city would 
buy the stone for macadamit;ing roads in the annex, 
the Central Relief Com mittl'le would open ston eyards 
in order to provide work for unemployed residents with 
families to support. 

4. A salutary warn ing was issued against the dan­
gers of indiscriminate alm sgiv ing. 

Soon after the appearance of th ese " standards," 
SUbscriptions began to flow in.  and it was decided to 
proceed at once with the eq uipment of a " Wayfarers' 
Lodge, " to accommodate 125 persons nightly, and its 
rules provided for a three days' limit to consecutive 
shelter, unless under special circumstances. Wood 
sawing and splitting was offered as the only means of 
payment for meals and lodgings. Certain compulsory 
fpatures, such as a h ot bath every evening under the 
supervision of an attendant, with a liberal use of car­
bolic soap, and nightly disinfection of wearing apparel, 
were regularly exacted . Clean night g'owns and slip­
pers were also furnished. '£he Wayfarers' Lodge was 
opened on January 15, 1894. On the first d ay of Jan­
uary of the present year, 320 males lodged in the police 
station s. By January 28 there had been a decrease 
to 80, and on February 3 the police stations were final­
ly  closed to male lodgers. Not withstanding this fact,  
there have always been unoccupied beds in  the Inn 
and the Lodge. The record of lodgings at th e Way­

farers' Lodge frolll January 15 to  April 1 shows t h a t  
the nightly average was 61. At the Friendly I n n  
the average for this period was 98. A s  a rule, the m ;> u  
performed the tasks they were set to accompl ish. Re­
turns from the six weeks' operation of the Wayfarers' 
Lodge sh ow that less th�n four per cent have been. 
ejected for refusal to work, disorderly conduct, profan­
ity or pilfering. Of the patrons during the firs\' 
twenty days of February, 59 per cent were of Ameri­
can nationality, 17 per cent were Irish, 9 per cent Ger­
mans, 6� per cent Engli8h and 3}4 per cent Scotch_ 
The nativity of the remainder included 17 foreign 
countries. In the matter of age, 9}4 per cent were 
under 21 years of age ; 45Ji per cent between 20 and 
30 ; 28 per cent bet ween 30 and 40. More t han eight­
tenths of the whole number were in the flower of 
youth or manhQod. As regards occupations, 40;!i 
per cent professed skilled traaes ; 0 per C"lJ � " 'Cr'O ... � 

men, miners and sailors; 2}4 per cent were bookkeepers, 
clerks, telegraph operators, bartenders and waiters ; 
2 per cent were farmers, gardeners, dri vers, or team­
sters ; and 47 per cent classed themselves as general I laborers. 

I Comparison of the statistics of lodgings in the police 
stations before and after the inauguration of sou nd 

I practice in dealing with the homeless poor reveals a I' fact of weighty significance. It shows that such 
methods, with the hearty backing of the police, are a 
sure and effective means of ridding a community i n  
an u nusual degree o f  tramps and vagrants. T h e  dis­
trict agencies of the Charity Organ izatiou Society, 
which in previous .w inters have been besieged for help 
unanilll ously report that the demand from this class of 
people has been red uced to practically nothing. The 
number of requests for transportation from the city was 
notably diminished. Finally, almost without exception, 
citizens testify that street begging and personal im­
portunities at their homes have marvelously fallen off. 
The police assert that the class of people teferred to 
are now scarce among Baltimore's floating popula­
tion. 

Dealing with th e homeless poor represents simply 
one side of the activities of the Central Rel ief Com-

Machias began on Friday morning and on Saturday at --------.... -.... ' .... ------ mittel'. Furn ishing work to unemployed residents is 
one P. M. she was also divided and ready for the frames How Baltlmo l'e Banish e d  '(' ramp .. and Helped the other. [Four] stoneyards were opened. The piece 

and plating. the Idle. system of paymen t was inaugurated. Fifty cents 
The new shi ps will be 204 feet long on the load water E. L. Gould, writing in the Forum, says : Baltimore was th e price fixed for a unit of work which c�ld be 

line and will have 1, 220 tons d isplacelll�nt. The meta- has always been a city more or less favored by that ac('omplis h ed br a man of ordinary strength in ' about 
centric height is increas6d from nine  inches to nine- modern knight-errant, the tram p . Its cl imate is not four hours. The maximum sum which any man might 
teen. This not only adds greatly to their stability, but too severe, and its people have for a century enjoyed receive was $1 a day. Work was so distributed that, 

the increase in size will enable them to carry eighty- the reputation of being more than ordinarily hosPit- 1 as far as possible, each candidate was given two days 
five additional tons of coal on the same d raught as be- able. Certain charitable eccentricities-such as soup- weekly, and the more necessitous three and even four. 
fore, while the bunkers are given an increase in ca- houses, night shelters, and depots for the free distri- , Summarizing the results accomplished in connection 
pacity of one hundred and twenty-five tons, which at bution of articles of subsistence, in  which kind- I with the rel ief  of unemployed resid ents with families 
a speed of eight and one-half knots give her nine days hearted but unreflecting people indulged during the to support, we find : 
or about seven hundred and sixty· five miles additional last two or three years - added greatly to its popu- i 1. That industrial work was provided on economic 
radius of action, burning fourteen tons of coal per larity as a winter resort. A Central Relief Commit · I principles. The actual cost was about 33 per cent of 
day. tee [was organized last December] typifying the co- I the funds raised . 

The improvement in stability is due to the addition operation of business interests with philanth ropy. 2. Market rates were observed both in the purchase 
of midship section. This is the broadest and most The manifesto on winter relief which followed the or- of raw materials and the sale of broken stone, so that 
stable portion of the ship. It i� easi ly understood that ganization of the Central Relief Committee set forth no violence was done to economic laws. 

a scction of bow or stern isolated from the rest might succinctly a programme of action . 3. There could be no " sojering." Inattention and 
at once upset. But the broad midship section with its 1. Citizens were urged to contribute liberally to es- neglect were at the expense of the worker, not to the 

exaggerated stability brings up the whole to the pro- tablished charitable agencies. detriment of the work provider. 

per amount, and an increase in its length means an in- 2. Donations were asked to a special fund for open- 4. Complete harmony and co-operation existed with 
crease in the sum of stabilities of the different sections. ing a new institution to shelter the homeless, where ! established charitable agencies, and the latter were 

The work was in ch arge of naval constructor F. L. the work test would be rigidly applied. A ' · Friendly I able to test chronic s ubjects for relief by securing their 
Fernald. U. S. N. Inn," capable of accommodating 150 persons nightly, admission to the stoneyards. 
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GREAT OFFICE BUILDINGS OF NEW YORK. 

A few weeks ago we had occasion to speak of the 
work of engineers as employed in the construction of 
the new office b uildings, of which so many are being 
erected in the lower part of this city. In our present 
issue we illustrate a view of Broad way looking to the 
north from a window in the Post O ffice b uilding, 
corner of Park Place and Broad way. Many of the 
street featur(�s are old . To the right is seen the Ste w­
art building, in its day a triumph of city architecture, 
aHd on the same side. nearer the spectator, is the end 
of the new Oounty Oourt House. But what our illus­
tratiOll is designed principally to show are th e new 
office buildings built in this  part of Broadway, and 
SAen on the left side of the cut, or west side of the 
street. 

Nearest to the spectator is the great building of th e 
Postal Telegraph Oompany, G. E. Harding & Gooch, 
architects. This bu i1ding is fourteen stories high, 
w ith a front over 70 feet wide in Broad way, and ex­
tending 156 feet dow n Murray Street. The walls to 

the difficulties of doing so in a building of such exag­
gerated proportions. But what these buildings are on 
the outside dees not disclose their principles of con· 
struction. Thev are not stone or marble buildings in 
the true sense o'f the word, but are erected on the steel 
girder principle. Each in effect is a frame of steel 
girders, self-sustaining, with steel floors and filled in or 
lined with stone or brick. Were the attempt made to 
construct the building out of stone and brick alone, 
the foundatiQIls and walls would be of prohibitive 
thickness, so that the building at the base would be 
hut little more than a solid mass of material. 

Striking as is the view we present, it is but an earn · 
est of what is to corne. The high price of real estate, 
in view of the solidity and safety of the investments 
such buildings represAnt, make it a matter of certainty 
that in a very few years one after the other of the 
older down-town b uildings, deemed first-class in their 
day, must be torn down and replaced by more modern 
and gigantic structures. Equipped with a full eleva­
tor plant, some elevators running on the express plan, 

brass rod about twelve inches long above the surface 
of the table, and are inclosed in a half dome-shaped 
wood box open on one side, about 8 by 6 inches. The 
box re-enforces the sound so strongly that it is easily 
heard distinctly above the other multitude of confus­
ing sounds, and being in a line with the ear of the 
operator, he is able to receive the message in an up­
right sitting posture. 

The operator, who is also a typewriter, s imply sits 
back comfortably in his chair and ty pewrites the mes­
sages as fast as he receives them from the sounder. 
The caution published by the superintendent in re­
gard to writers of messages emphasized the letters t 
and k. The small t's must be each separately crossed, 
and the k's made not to look like an h, but be clearly 
defined, as in the word " knock."  By arranging the 
sounders in an elevated position all cross divisions on 
the desks, which usually accumulate dust, are elimin­
ated, and a more open and airy effect is given to the 
entire room. In one corner of the operating room is an 
elevated platform where the distributing department 

GREAT OFFICE BUILDINGS OF NEW YORK-VIEW UP BROADWAY FROM THE POST OFFICE. 
the fifth story are of Indiana limestone ; above that not stopping until th e eighth or tenth story is reached, 
gray brick, with terra 'cotta trimmings to correspond,  the npper stories are as valuable, or more so, for offices 
is used to complete t h e  structure. Next to it stands than the lower ones. The capitalization invested in 
the beautiful 16 storied marble structure of the Home the attainment of height is j ust as advantageous as 
Life Insurance Oompany, Le Brun & Son, architects. that represented by the lower stories alone. 
'l'his building- is reTIlarkable for its ornate archi· • ' . '  • 
tecture, combined, in the main, with great chasteness Electrical Notes C o ncerning the NeW" P08tal 
and purity of style, and forms a fitti ng companion to 'relegraph B u ildi ng. 

the more somber build ing adjoining it. The new building of the Postal Telegraph Oom -
Following up Broadway, and passing, as we do so, pany, corner of Murray Street and Broadway, was 

the iron front building at the corner of 'Varren Street opened for public inspection o n  June 18, and in its 
formerly the headquarters of the SCIENTIFIC AMERI- electrical eq uipment is probably the most complete of 
CAN, we see a tall, tower-l ike structure with pinnacles ! any telegraph building in the world . The ground floor 
on its roof, rising at the corner of Broadway and ' is elaborately yet tastefully fitted up as the receiving 
Ohambers Street. This curious b uilding, adaptfld to and delivery office for telegrams. The walls and stair­
meet the exigences of the restricted lot, is occupied by cases are fi nished in beautifully colored marbles. Ac­
the Shoe and Leather Bank, and is due to Messrs. cess to the various floors is had by swift, smooth-run­
Oadey, Berg & See, architects. Again going to the ning electric elevators. 
north, on the corner of Broad way and D uane Street is The top floor is occupied as an operating room, where 
the building of the Mutual Reserve Insurance Oompa- numero� mahogany tables, supplied with the latest 
ny, Mr. 'V. H. Hu me, architect. Again we have a very and most approved sounders, relays and transmitting 
high building in wh ich the architect has been exceed- keys, are to be seen . At intervals in the tables are 
ingly successful in preserving purity of style in spite of placed type writers. The sounders are supported on a 

is located, which is connected with the ground floor 
by pneumatic tubes, and also by tubes to each set of 
or section of tables. Messages to be telegraphed, we 
will say, for example, to Washington, are sent by this 
department through the tube leading to the desk to 
which the Washington wires come in, and the opera­
tor promptly transmits the same. 

When the operator receives and prints a message, he 
places it in the little box and sends it  by air  pressure 
through the tube to the distributing department ; 
thence it is sent to the basement and passed over to the 
messenger boys for delivery. In the story next below 
the operating floor are the executive offices of the com­
pany and of the Oommercial  Oable Oompany, all of 
which are sumptuously fitted up. A most interesting 
part of the building is the basement, where is generated 
the electrical energy which keeps this great system of 
telegraphy at work. In the center of the basement is 
a large elaborate marble switchboard, through which 
the main currAnt from two of the three large West· 
inghouse dynamos passes. There is one switch pivoted 
here so arranged that in case all the dynamos should 
be stopped, the current from the Edison Electric Oom-
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I tlentilit !mt-ritall. 9 
pany from the street can be immediately switched in I such a liking for iron and steel that it will take hold I THE TERMITES OR WHITE ANTS OF AFRICA. 
without interrupting in the least the su pply of elec- I without any of that biting action whatever, and when The scientific traveler, Max Buchner, tells us how 
tricity. The c urrent from the dynamos operates sev- : we come to see how economically it can be used for we may picture to ourselves the savannas of Central 
eral combined motors and dynamos arranged in multi- these purposes, it would seem to be the cheaper mate- Africa : " First sprinkle a few million brick-red, ir-
pIe series or in pairs as desiren, for supplying the tele- rial in the end. -Boston JouTnal of Commerce. regular pyramids of the termite or white ant over a 
graph wires at an average pressure of fifty volts. • , • • • brick-red surface, in the proportion of, at least, five to 
S witching devices are arranged in connection with Acti o n  of thc Live l' After Death . the hectare. Next, take about foul' times this number 
them for shifting the current from one to another When a person dies, the tissues of which he is COlli- of trees, and distribute them so that there shall be 
without affecting it u p  stairs. posed do not die immediately and simultaneously ; so twenty, more or less, to the hectare. Then distribute, 

In one corner of thE' basement is the electric elevator 'the chemical functions of the tissues continue for some in like proportion, an equal number of Bushmen. 
driving' mechanislll , designed by Pratt & Sprague. time after death. The most celebrated example of the Finally, fill up the intervening spaces with clumps of 
It works very effectively and positively. There is a persistence of the life of the organs has bee n given by high grass, j ust far enough apart to render visible the 
horizontal screw 25 feet long by eight inches in diame- : Claude Bernard, who has shown that the li ve I' con red earth between. Do this, and you will have a faith-
tel', which has a Illotor attached at one end. ful representation of the open African forest, 
On the screw works a h u ge n ut attached to \ ' " but little influenced by the destrnctive hand 
which on one shaft are half a dozen loose pul- , ''/ I -f" - of man." 
leys, over which the elevator propelling rope lif;· 1 '1�/· 1 , . ' The presence of these white ant pyramids is 
passes. By means of a special small · pilot \\\ . I( / 

the characteristic feature of the African land-
motor the main switch is operated, which .\'< I scape. The builders of these structures are not 
turns on the current to the propelling motor ants ; but belong to the much smal ler family 
in amount to correspond with the load to be of termites. There is scarcely an insect so 
carried, w hich is reg ulated by the man irf the thoroughly hated by man as the termite, and 
ele vator. When the elevator motor revolves the hatred is fully j ustified. .. There are re-
the screw rapidly, the nut holding the pulleys gions in Africa, " writes a traveler, .. of which 
is carried forward and th e elevator rises in a it is safe to say that if a man with a wooden 
steady, sm oot h motion . .  To descend the cur- leg were to lie down to sleep at night, nothing 
rent is reversed, and the screw revolving in the of the leg would be visible in the morning save 
opposite direct ion draws the nut supporting a l ittle sawdust." The termites gnaw away 
the wheels back to the other end. In each everything ; the baJconies and posts of the 
case the motion is perfectly steady aud posi- houses, tables, chairs, wardrobes. b o o  k s. 
tive. The elevators have been tested up to leather, cloth-in fact, little comes amiss to 
carrying two tons weight and worked perfectly. them except iron-though, strange to say, on 

Mr. Francis W. Jones, the electrician, is THE QUEEN ANT, SOIlDIERS, AND WORKERS. the authority of Franz Leuschner, they wilt 
credited with having arranged the electrical not touch the European pine and fir timber 
devices and the distribution of the electrical power tinues to form sugar after it has been removed from brought to Africa for building pu rposes. The evi­
in this building. His aim has been to have all of it the body. Mr. Charles Richet has just proved that nences of the destructive labors of the termites are to 
fixed in as positive and simple a manner as possible one of the most important functions of the li ver, that be seen on every side ; but the creatures themselves 
and to provide for all kinds of contingencies. To elec- of the formation of urea, continues to act the !'ame are rarely seen. They steal sneakingly to their labors. 
tricians and others interested in electricity a visit to way in the liver removed from the body and washed. They are all blind, with the exception of the king and 
the building will be instructive. If, in fact. the quantity of urea that the liver con- queen, and all defenselelJS except the soldier caste, 

• ' . ,  • tains be ascertained through analysis, it will be found which constitutes about one or two per cent of the 
A Few K i n k "  i n  B razing. to be nearly 0 '25 per kilogramme of liver ; but, if such population. To escape starvation they must leave 

Brazing is getting to be quite an art now that bicy- liver extracted from the body be put into a stove at their subterranean homes or pyramids in search of 
cle melJding is  coming in from all directions, and the 40°, we shall find at the end of a few hours that the dead wood, and, because of th eir blindness, they 
way some of these thin steel tubes for the frame- proportion of urea has greatly increased, and that. render themselves invisible as the· best mode of 
work a re handled down by the furnace-room door of an there is then 0 '9 of it. Consequently, the essential defense. 
establ ish m ent is enough to make one think that soft chemical phenomena continues to ta ke place in this If one has an opportunity to observe the insect in 
coal ana Wf' ter gas must be selling cheap. A pound organ, and the glycopoictic, like the ureopoictic func- his work of destruction, the sight is really a 1II0st re­
of spelter is fil'st sent for. or something that will melt tion, is sti l l  exerted in the liver separated from the cir- markable one. Here is an opening in the earth . A 
a trifle below the fusing point of common brass, and, culation and h almatosis. l ittle head appears in it, with a pellet of clay in the 
if it is not already granulated, must be worked into The parallelism between these two great functions jaws ; the pellet is laid down, and soon anoth er head 
fine powder with a file, A supply of borax is appears with anoth er DPllp.t. C'ovprer.l with a vis-
til e next thing to looK oUt lOr. Then if there is cid salivary secretion, by JII eans of wmCh The 
a gas jet h andy an artificial blast can be sent r -, pellets are fastened together. In this manner, 
through a b urner of the Bunsen type and quite by i ncessant toil, a small clay tnbe is con-
a heat directed on a bed of charcoal, where the ' . '. 

._- :: -. . . . �' . ,' - .'c .. ,.' structed, and prolonged until  it strikes against 
delicate work is supposed to be buried waiting a piece of dead timber, the soldier termite!; 
for the brazing. The joint to be brazed is _ _ _  . .. " . ' " [ ,. ' . _  C" ,." " guarding the opening from hostile insects the 
intended to be made as firm as possible by while, The termites then gnaw thei r way into 
having a close fit well pressed together, so J _  " .. .. , . " : the timber, eating or removing the whole inner 
much so that it will  stand the sharpest raps " .. contents, leaving only a thin outer shell .  These 
of the poker. for when the brazing materials . . r;--' . . . F -. . tubular passages, made by the termites, are 
first melt and are well absorbed in t.he joint, even more wonderful than their pyramids. 
it is a relief to realize what a rap will do They are about the diameter of a small· gas 
toward working the solder through the joint pipe, and are frequE'Jltly carried in a zigzag 
and knocking off the waste material. The course by the termites up the trunk of a tree 
borax is first spread over the joint as the work in their seapch for a dry branch. One lIIa�' 
is approaching a low red heat, and it soon travel for h ours and not find a single tree with-
s wells up and turns into a snow-like froth, on out one of these passages. 

'account of the water of crystallization boil- In spite of their destructive proclivities, the 
ing out of it, settles down and flows over the termitE'S perform much useful work. There is 
j oint l ike glass, ready to clean off the surface a certain neatness in the open park-like scenery 
and prepare the way for the soft brass that is of Central Africa which stdkes one immi!-
about ready to melt under this temperature. diately. It gi ves one the impression that it is 
Then comes the green blaze that is al ways a scrupulously swept and cared for, and one asks 
sure index that the work of sweating the joint himself, involuntarily, what good fairy main-
with brass is being performed. The zinc, tains such perfect neatness and order in the 
from which "is due the green blaze wh en the wilds ? There are, indeed , forest keepers of 
brass flashes, is employed in th e  brazing ma- various species, who are contin ually occupied 
terial to reduce the melting point of brass, in the removal of all dean animal matter, from 
and, when it volatilizes and gives off the the fallen elephant to the dead fly. and who 
fumes that prod uce the colored blazes, leaves bury in the purifying earth what they cannot 
the brass behind in a less fusible state. It consume. What these do for animal remains, 
stands the brazer in hand, then. to prepare the termite does for the vegetable k ingdom. 
the work with the brass all in position and E very trunk, branch. t wig, or old bark layer 
heated so carefully that none of it will melt the moment it is smitten with death, is  at-
till the joint is well heated all alike and every tacked by the white ants who subsist on it, and 
portion settles down at the same moment. whose numbers are l imited only by their means 
Borax is a substance that is supposed to d is- PYRAMIDS OF THE WHITE ANTS: of subsistence. The balance bet ween them and 
solve all the rust and every kind of earthy sub- the vegetable kingdom is thus maintained by 
stances and make a clean surface no matter how the is complete. The sugar is fOrlllE'd through a phenome- natural law. If we examine their pyramids, we find 
work is brought together, b ut the surfaces that are non of diastasis, and the urea also is formed by an that the interior. as shown in th e illustration, con­
found on both the outside and inside of steel pipes, analogous chemical action. The demonstration of this taim inn umerable chambers conneeted by passages. 
as well as drop forgings, will need to be cleaned off by is now made. for Mr. Richet has been able to filter the There are store rooms, breeding rooms, and nurseries. 
�ome other treatment in which a fi le  or scraper will liquid expressed from t h e  brayed l iver and to establish The chamber of the queen is near the ground, and fre­
be found useful .  With sheet iron a joint can be brazed the fact (in taking precaut,ions, of course, against any I quently below the surface. , Each, of these settlements 
by using filings from soft cast iron in the same way as microbian infection) th at urea is prod uced in such may �e .take� as re�re�en

�
�mg a kmgdOI� wh�s� ?eople 

if it was brass, and a joint produced that will pass off I liquid. are diVided mto dIstmc ulve castes, �Ith dIVISIon of 
for welding. In all kinds of brazing the substancE' We have here the fir�t example of a ureopoictic dias- labor, First, there are those engaged m the perpetua­
used for this purpose is inclined to etch the edges of tasis, and this remarkable phenomenon throws a light tion of the species. There is o�l

,
y on� queen in each 

the work and mar the surfaces wherever they have upon Olle of the functions that, up to the presE'nt, has settlement, and she, when fertIlized , IS �nlarged to a 

been exposed to the fused material, with the exception been the obscurest of the hepatic gland. -Le Genie c�lindrica� sh,aped figure, several centimeters long, 
of silver. When used for a solder this substance has Civil. WIth nothmg 1Il her appearance, except her head, to 
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suggest what sho is. She i s  carefully watched and John Jacob Astor being the owner of one forty-six feet forty or fifty minutes, by cooling a little in a cup. 
tended awl fed by h er subjects, and lays eggs upon long. Put into heated jars, but do not seal until the pre­
eggs, many thousand s  a day, and that for months The vast engineering enterprise now being carried serve is cold. For preserving use tart cherries, pittel'!. 
continuously. The other castes, shown in the illus- out for the utilization of a part of the energy of -The Outlook. 
tration, are the soldiers, recognizable by their massive Niagara has stimulatE'd attention to the subject of • f . '  .. 
heads, and the workers, with the little round heads. water powers all over t h e  country. Many of them are Legal Decisl o n s . *  

The later provide the food and nurse the young, and being quietly bought up, and others are very freely IMPLIED POWERS OF CORPORATIONS. 
know how to feed the n ymphs, so that they can de- discussed, while on a th ird class heavy expenditures The doctrine that a corporation has, by implication velop a worker into a q ueen if there is occasion for are already being made. One of the most ambitious of law, and without any express grant of power in its one, that is, if the rt'igning queen should die. of these projects is  that for which a big dam has bee� ch arter or governing statute, the power to do whatever The great work of the white ants, analogous to the thrown across the Colorado River, near Austin, Texas, is reasonably necessary to effectuate the powers ex­labor of worms in temperate climates, is to bring up by municipal funds, and which only depends for its pressly granted it, and that a large discretion will be the subsoil clay to the surface, where it sooner or later completion on the raising of the full $1, 500,000 voted by allowed to it in the choice of means, has received an mingles with the surface soil, and perhaps gets washed the citizens. This dam is of solid granite and lime- apt illustration in a recent dE'cision of the Supreme away to form new vallevH. One IlI Ust study the works stone masonry, 1, 150 feet loug, 66 feet wide at the base, Court of the UnitE'd States (Fort Worth City Co. vs. of the�e little creatures' carefully to form an idea of 18 feet wide at the top, and 6 feet high above low Smith Bridge Co. , 1 51 U. S. , 294), where it was held their extent and importance. -Die Garte nlanbe, Leip- water. By its means the river at this point has been that a corporation created for the purpose of dealing zip, No. t) ;  Translated and condensed for the Literary turned into a lake 30 mile- long, in placE'S 2 miles widE'. in lands and expressly empowered to erect bridges, sub. 
Digest by C. Falkenho1"St. It is estimated that 100. 000 horse power can be furn d i vide and sell the same, and to make any contract 

• ' • •  • ished when the plant is ready, and one mildly wonders essential to the transaction of its business, has the im-
Electric Note... what Austin, a city of  but 25, 000 people, is going to do plied powet- to make a contract for the construction of 

The growth of the electrical engiueering profession with so much, unless it should attract man ufacturing a bridge to render its lands accessible, and that it 
in this country is marked by the fact that the Ameri - industries from all over the South by its cheap power. may agree to pay therefor in its bonds, and in the 
can Institute of Electrical Engineers h al" j mt cele - The lapsE' of the Eoison incandescent lamp pateu ts bonds of another corporation controlled by the same 
brated th e ('om plet ion of its fi rst decade. Th e  society in Europe has had the effect of bringing so many ne w, party. 
is oue of the you ngest of the en gineering bodiE'S, hut iR cheap, and bad lamps on the market that all the PAYMENT. 
characterized by gr'eat activity and stead y growth. It manufacturers th ere are agitated. These patents �nd The Court of  Appeals of  the State of  New York in 
has begun the present year m ore than 800 stron/!. and those on the tE'lephone h�ve been the only electr]('al Goshen Nat. Bank vs. The State (36 N. E. Rep. , 316) 
has attained an annual increase in mf'm bership of ones that have beE'n sustamed by the courts, and now recently passed upon a case in which the cash ier of a 
about HiO. One of t h e  most interesting' features of its that they have run out, the temptation to enter the national bank was also a tax collector, and in  h is  
recent work has been the attempt to  deal with  a ques- field appears to  have overcome common prudence. I character of tax collector was indebted to the State. 
tion that has had very serious con8ideration from en- Hence ir�candescent lamps h �ve. sold in Lon.don at 14 To pay this dE'bt he d rew a draft on the bank of 
gineering and oth E'r societ ies in AmE'rica, namely, how cents aplecf'. The lowest prIce JIl New York IS at least w hich he was ca 'hier without funds there and the 
to give all the members as far as possible an equal t wice as much, and is admitted by experts to be fair. draft was aid. 

s 
The bank brought a� action 

share in the benefits of frequent meetings. In some A union is now being formed at Berlin to whi:h all t�e against the 
p 

State to com pel the refunding of the 
of the professions, that w hich should be a vigorous na- leading lamp manufacturers of Eu rope have gIVen theIr lY{oney It was held that the action would not lie if 
tional organization is represented by local or sE'ctional adhesi�n,  �vh�ch will probably prevent .further cuttin.g. the officers of the State receiving the money had 

'
no 

soeieties, and m uch of the good that would come from The prIce IS hkely to be about that WhICh now prevaIls knowledge of the fraudulent character of the draft. 
the action of one representative bod y, on important in AmE'rica. The complaint is made that fixing the price 

HOMICIDE BY ESCAPING FELON. mat ters, is lost. The electrical engineers have tried is a small matter compared with fixing the voltage. 
the plan o f having simultanf'OllS monthl y  meetings in Instead of a few standard voltages being in existencE', In Tolbert vs. tho State (14 Sonth Rep. ,  462), the 
more than one city or center, at which exactly the there are literally scores, all of  which complicate mat- Su preme Court of Mississippi holds that where a pE'ni­
same paper i s  presented for dis�ussion. New York and tel's, it is said,  and add greatly to the cost of prod uc- tentiary con vict escapes and is pursued and turns and 
Chicago h ave adopted this method, and so far it has tion. The point is made that in EuropE', or at least kills one of his pursuers, this is murder, alth ough the 
worked with such success that other cities are falling in England, the unit of illumiuation for a lamp is 10 convict did not fire the first shot. The court said that 
into line. By this plan all general important ques- candle power, whereas in America the unit is 16 candle an escaped convict arrays himself against organized 
tions are left for settlement at the general meeting power, another instance, it is alleged, of American ex- society. It may be added that his purpose in arming 
attended by all members in common. travagance and absence of economy.-The Evening himself with a loaded weapon is obviouE'y to kill any 

Prof. W. A, Anthony, formerly of Cornell Univer- Post, N. Y. one lawfull y  attempting his rearrest, in case it may be 
sity, has been making forcible objection to some of .. • . ,  .. necessary for the escaping man to do so in order to se-

. f th bd ' " d d' t 'h  H o w  to C a n  and Pru(>rve Frnit. cure his l iterty. The malice prepense is all there. The the m ethods III vogue or e su IVISIOn an IS rl 11-
- -- - - -- -. --�- - . - � . .. �. � .  u"W.� . . .. � ...... � u w . . .  - - - -_ __  � _  .. . __ ___ � _ O �._ occasion for firing" the fatal shot is crE'atE'd by the un-

He is decidedly in  favor of the small unit or  incandes- Before preparing fruit for canning, the glass jars, lawful act of the felon, ana no); Dy tne lawful act of  th 3 
cent lamp, as compared with the large unit or arc, new and old , should be thoroughly washed and partly pursuer. In such a case the pursuer is entitled to UEe 
whether we consider the illumination of a large space filled with warm water, sealed , and turned upside down his WE'apon upon slight indicatiQn of an attempt on the 
or ordinary street linear lighting. RemE'mbering that OIl the table, to  determine that they do not leak. part of the felon to use his. 
nine 16-candle power incandescent lamps can be run Fruit often spoils because care is not taken in select- HEAPING INSULT UPON INJURY. with the power required for one 405 watt arc lamp, ing perfect jars and rubbers. To prevent cracking, the At the last term of the Wake County (N. C.) Superio�' the arcs m ust be nine times as far apart as the i ncan- jars should be thoroughl y h eated before pouri ng in the Court, at Raleigh, the following facts appeared : A lit-descent consuming the same power, and to give the boiling fruit ; this can be accomplished by having all tl h lf b 11 th ' l  t k H . . . e a -grown u was on e ral way rac . e an-same illumination must be eighty-one times as intense, the Jars to be filled standmg III a pan of hot water, and d th h '  tl f h '  t ·  ·th b 1 . . . . . .  swere e w IS e 0 an approac Ing raIn WI a e -or about 1, 300 candle power. But in no arc lamp as J ust before usmg each Jar, fillmg It WIth very bot water I low of defiance and a toss of gravel over his shoulder. used for street l ighting do the rays proceeding toward for a few seconds. Pour out the water and :,tand the A t  h h d t b i b h '  d h '  t d • • • I ram p w 0 appenE' 0 e c ose e III 1m s eppe the more distant points to be illumiuated reach more Jar on a plate to fill. The frUIt should al ways be bOl I - ff t h  t k d ·t  d t t h  f T h  . 

• . . . 0 e rac an Wal e 0 see e un. e engllle th :w a quarter of such mtensity. Prof. Anthony ex- mg hot when canned ; If It should cool before poured t k th l ' ttl b 11 f '  d bl d h '  l ' k  b 11  . .  s ruc e l e u air, ou e 1m up I e a a ,  presses his opinion that the location of the arc lamps m the cans, It must be placed on the stove and re- d t 1 . t t fi f t 'f h t f t . an sen lim wen y- ve ee as I S O , rom a ca ,a-at intervals of 1. 000 to 1, 600 feet, as they are often seen h e�ted before pro:eedmg. In c�nning all kinds of pult. The bull-bal l made a line shot and knocked the in pretentious villages or suburban towns, is an entire frUIt. overflow the Jars before seal mg. t ·  t l ·ttl d th d Wh th . . ramp In 0 a I e pon near e roa . eu e en-w'J,ste of money. Incandescent lamps at intervals of Strawberr�es Canned. -Hull. weIgh, and wash. . b k d tl t . t t k t k f th d . ' gmeer ac e I e  raIn 0 .a e s oc 0 e am age 1 00 to 200 feet, run by the sallle power, wOTllcl give a Allow h alf a .pound of granulated sugar to one pou ud done, the tram p was crawling up on a log out of  h is  far better il lumination. It i s  curious to  note that fre- of st�awberrIes. Use no water ; enoug� adheres to the involuntary bath. Under advice of counsel learned in .quent attempts have been made at street lighting by berrIes to keep the sugar from burnmg. Put the th I t· b ht . t th '1 . . ' e aw, ac IOn was roug agaIns e ral way COl'pO-incanuescents, but uniforml y  without great success ; sugar and strawberrIes mto the kettle in ;:tLternate ration for the personal inj uries and iUdignity inflicted. and that mean w h ile it  is a rapidly spreading practice layers, and gradually heat through on back part of 0 th t . I t th : d '  t d '  t f th . n e rIa , 0 e surprIse an m ense Isgns 0 e to use the Edison mains, ord inarily employed for in- stOVE'. Brmg forward and boil five minutes. Have l '  t 'ff th d' t t . t h '  T . . p aIn I ,  e ver IC wen agams Illl . 0 a sym pa-terior J ighting, for the  furth er service of arc l igots on the Jars thorougl11y heated, fill to overflowmg, and seal thizing bystander he placidly remarked that he had the streets. New York, Brooklyn, Boston, and other as quickly as possible. been " b�wled over into a goose pond by a little doity citiE's have to-day thousands of arc l ights burning i n  Preserved. -Allow on� pound of granulated sngar to piney-woods bull, and that it dozen jackasses h ad' t.his way at low and perfe�tly safe potentials. one pound of strawberrIes. Place together in a kettle kicked him out of the court house " Of the five or six h undred electric roads in this coun- on back part of stove until the sugar is dissolved . 
try a large pl"Oportion reach natural or artificial waters, into sirup ; then bring forward and boil slowly until 'i'HE MICHIGAN " JAG-CURE ACT. " 

s uch as lakE'S or rivers, and in all parts of the country I sirup thickens when cooled ; test it, after cooking The legislat ure of Miehigan recently enacted a curi ­
a large amount of work is now being done in the utili- about forty or fifty minutes, by cooling a l ittle in a ous stat ute known as the " Jag-Cure Act. " It a.lIows 
zation of the current from the trolley wires for ch arg- cup. Put into heated jars, but do not seal until the a j ustice. upon t h e  con viction of a d isorderly person, 
ing storage battery boats to ply on these waters. The preserve is ('old. instead of requiring a recognizaIl(�e for good behavior, 
success of the \Vorld's Fair electric fleet, which carried Pineapples Canned.-Slice, peel, and cut into small to accf'pt a rE'cognizanee conditioned that the dE'fendant 
without an accident 1. 000.000 passengers on the lagoons pieces. Allow three-quarters of a pound of granul ated I will  take the cure for the liq uor habit in conformi t y  
and canals in  Jackson Park, directed attention t o  t h e  sugar and o n e  pint o f  water t o  t w o  pounds o f  pine- with t h e  rules and rE'gulations o f  some corporation ad­
subject, and now t he fleet is being dispersed to all apple. Boil together about ten min utes, put into ministering the curE'. The Supreme Court of Miehigan 
points of the compass for kindred employment. Mil- [ heated jars. fill to overflo wing, and seal as quickly as has held th e act uncoustitutional , on the ground that 
waukeE', Boston, Rochester and other cities are to have I possible. Pineapples weigh ing about four pounds make it remits the nature and extent of the punish ment to 
large fleets, and in many places the work has actually about two pounds of fruit  when peeled. the determination of the fluctuating rules of a private 
beguu, with remarkable results. It i s  poi nted out that CheJ"rie,� Canne d. -Allow three-q uarters of a pouud corporation, and transfers, in a measure, the pardoning 
a street railway which will carry a passenger for an of granulated suga!" and a half pint of water to two power of the governor to such body. 
hour for five cents can easily earn from him five times pounds of cherrie�. Gradually heat together, and 
as much for half an hour's trip on the water, with less ex- boil slowly for ten minutes. Have the jars thoroughly 
pense. At Altoona, where an artificial lake of thirteen heated, fill to overflowing, and seal as quickly as pos­
acres has been made, ten cents is paid by hundreds of sible. 
delighted passengers for a trip around lasting only Prpserved. -Aliow Olle pound of granulated sugar to 
seven minutes. Electrical boats are also being built one pound of cherries. Place together in a kettle on 

HUSBAND AND WIFE. 

Deed from wife to husband, delivered after the pass­
age of the act permitting such conveyance, is valid, 
though the contract therefor was made, aud the deed 
was otherwise executed, prior to the act. Reynolds vs. 
City National Bank,  24 N. Y. Supp. , 1,1:54. now for regular ferriage, and a line is projected to ply back part of stoVE', until the sugar is dissolved into _____________ � � ____ � ___ .' __ � __ �_ 

between the smaller ports 0n the Gulf of Mexico. sirup ;  then bring forward and boil slowly until Slrup * From the Literary Diqest, " weekly compendium of the topics of the 
Some of the newer boats are of ample proportions, Mr. thickens when cooled. Test it, after cooking about ' day, published by the Funk "" WagnaUs Company, New York. 
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SOUle Fo reign Gun... De ... crlbed. 

According to the Army and Navy Journal, the 
Albini  rifle has a caliber of 11 millimeters, and its pro­
jectile weighs 25 grammes, and has an initial velocity 
of 417 meters. The improved Mauser has a caliber of 
7 '65 millim eters, the weight of the bullet is 14 grammes, 
its length 30 millimeters, and the outer covering is of 
maillechort metal; its initial velocity is to be deter­
m ined with the adoption of another kind of powder. 
The Chassepot and the Gras have each a caliber of 11 
millimeters, and are charged with smokeless powder; 
the Lebel (these three are of French invention) has a 
caliber of 8 millimeters, a bullet weighing 1 5  gralllmes, 
and 28 millimeters in length ; it is incased in maillechort 
metal (an alloy of copper, nickel, and zinc), and its 
initial velocit y is of 570 meters. This latter gun was 
improved in 1891 by the Berthiet' rifle, whose caliber is 
0 '301 inch, the bullet weighs  205 grain s, and i s  projected 
by 33 grains of smokeless powder, instead of 46 grains 
in the Lebel. The magazine contains four charged 
cartridges, and the Lebel eight; the gun itself also is  
lighter, 8 pounds 5 ounces. The Martini-Henry rifle 
bullet is . made of 1 part of tin and 12 parts lead ; it is 
cyl indro-conoidal, solid, compressed, length 1 '27 inch, 
and has a slight cavity at the base, which is 0 '450 inch 
in  diameter; its present weight is 410 grains (formerly 
480), and its charge of powder 80 grains. There is a 
paper cap over the bullet, lightly smeared with bees­
wax. Its rapidity of fire without aim is 25 shots in a i 
minute. 

The Schmidt rifle, model 1889, is the one adopted in  
the  arlllY of S witzerland, and resembles the Wetterl i ,  
until very recently used by the Italian troops. Its cali­
ber is 0 '295 inch, it weighs 10 pounds 4 ounces, the 
maga7:ine contains t welve cart.ridges, the bullet has an 
outer covering of steel, its muzzle velocity is 1,920 feet 
in a second, its range 2, 100 yard s, and the weight of 150 
charged cartridges 8 pounds 4 ounces. The Russian 
army is provided with the Mouzin and the Berdan 
rifles, both of the same caliber, 0 ' 300 inch, weight 9 
pounds 5 ounces, with five charged cartridges in the 
magazine. Its steel-covered bullet has an initial ve­
locity of 2, 000 feet, sighted to 2. 100 yards, and the 
weight of 150 charged cartridges is  7 pounds 7 ounees. 
These two guns have lately been improved upon by 
Dandeteau, by red ucing the cal iber to 6'5 m illillleters . 
The cartridge is charged with 2 grammes of smokeless 
powder, the bullet having an envelope of maillechort 
metal. The whole, ready to fire, weighs 21 grammes. 
At a distance of 25 meters from the mouth of this new 
weapou the velocity of the projectile is  715 meters per 
second. The present rifle of the Italian soldier is th" 
Uarcano, 1892, which has a caliber of 0 '256 inch (the 
smallest) ,  and weighs 8 pounds 5 0nnces. It is a steel­
covered bullet, weight 170 grains, projected by 34 grains 
of powder, having an 
initial velocit.y of 2,320 
feet per second (the 
greatest) and a range of 
2 ,100 yards. The maga­
zine contains five eart­
ridges, and the weight 
of 150 of them, ready for 
use, is 7 ponnds 1 ounce 
(the lightest). 

The Spanish army is 
now being provided 
with a modified Mauser 
rifle. whose caliber is 
0 '295 inch, cut-off type, 
central maga7:ine, hav­
ing five ready cartridges 
in it. Portugal adopted 
the Kropatschek rifl e, 
which h as a tubular 
magazine, caliber of 
0 '315 inch. The gun 
weighs 10 pounds 2 
ounces. The b u l l  e t 
weighs 245 grains, and 
is proj ected by 70 grains 
of black powder. It has 
an initial velocity of 
1, 760 feet per second, 
and the magazine car­
ries eight ready cart­
ridges. 

J titutific !tutricall. I I  

THE IRRIGATION OF LAWNS. Planet Note ... Cor J u l y  and Augu ... t. 

Among the surroundings of a country dwelling, per- i H. c. WILSONo 
haps nothing adds so much to its rural charms as a I Mercury, having been visible in the evening during 
green and flourish ing lawn. The eye eVAr rests u pon , the last days in June, will in July pass between us and 
it with delight ; and if there are extended prospects, I the sun, being hidden by the rays of the latter during 
the lawn lends beauty to the scene. the greater part of the month. He will be at inferior 

In order to preserve a lawn in freshness during the conjunction July 20 at 4 h. 28 m. P. M. central time.  
parching days of summer the grass must be repeatedly 'Venus is slowly receding from UR and moving around 
watered ; and if thp lawn is of much extent, this work of behind the sun. Her d isk will be 0 '76 illuminateci 
irrigation is no easy job. A common method is t.o have a July 1 and 0 '92 August 30. Venas will pass by Jupiter 
hollow standard provided at its top with a rotary per- on the morning of July 20, the nearest approach of th e 
forated head. This, when connected with the supply two planets to each other occurring at about 2 h. 30 

Fig. 2.-FOUN TAIN PIPE SECTION. 

hose, throws a gentle rain over a considerable space ; 
after which the standard is moved into a new position 
and another part of the lawn is watered, and so on. 
The time and attention of one or more men, according 
to the size of the lawn, is  required for this duty. 

The object of th e present in vention is to effect the 
instantaneous irrigation of every part of the lawn, at 
any time desired, without the interposition of a special 
attendant, such irrigation being effected by simply 
turning the water faucet, which any member of a 
household may do. 

For this·purpose the usual lawn hose is employed, 
wh ich is divided into various sections, the ends of 
wh ich are connected to a series of short fountain pipes, 
as shown in our engraving, Fig. 1. In Fig. 2 is  seen an 
enlarged view of one of these fountain pipes. They 
may be made of copper for durability, but a cheaper 

the pipe is provided with an ear, through which passes 
a long pin, by which the fountain pip£ : is fastened to 
the ground. The central part of the fountain pipe is 

m. A. M. On the morning of July 28 at 6 h .  13 m. 
Venus will pass very close to the third magnitude star 
u Geminorulll, the difference of declination of the 
two bodies at the time of conjundion being only 3'. 
August 8 at 7 h. 45 m.  A. M. Venus will pass 9' to the 
south of another third magnitude star. () Gem ino­
rUlll . Venus will be in conj undion with the moon 
July 30 at 1 h .  34 m. A. M. and August 28 at 7 h. 23 
m. P. M. 

MaTS will come into good position for observations 
after midnight by the 1st of August, and it is to be 
hoped that observers will begin early to study th e 
markings on the l'mrface of the planet. It is not ne­
cessary to have a great telescope in order to see them 
to good advantage. In fact, there are some good ob­
servers who believe that planetary details can be 
seen better with small than with large telescopes. We 
do not subscribe to I this belief, but do say that 
the difference in favor of the large telescope is not 
so great as to entirely discourage the possessor of a 
good small one from attempting to add to our know­
ledge of the planetary markings. 

Jupiter and Nept1lne are coming round as morning 
planets, but will not be in good position for observa­
tion during the summer. As already noted, J upiter 
will be in conjunction with Venus, 51' north of th e 
latter, on the morning of July 20. Neptune wil l  be 
still closer to Venus, only 9' north, July 11 , 11 h .  54 m.  
P. M. 

Saturn will be visible in th e  early evening, but will 
be pretty low in the west by the time twilight is ovpr. 
Saturn and the moon will be in conj unction July 9 at 
9 h. 11 m. P. M. and August 6, 7 h. 30 m. A. M. 

UTamls is making the turn of the loop in h is appa­
rent course among the stars and will be almost sta­
tionary during July. In August he will move eastward 
toward the star a Librre. Uran us will be in conj unc­
tion with the moon .T uly 11 and August 7.-Astronomy 
and Astro-Physics. 

Ii Ilother Invl'ntor 01' the Telcl)h o n e. 

Those of our readers who have all along believed 
that Prof. Bell was the original inventor of the speak-

ing telephone, or, per­
haps, Dr. Gray, and that 
Blake or Berliner or Reis 
were the pioneers in the 
microphone field, will 
be somewhat surprised, 
s a y  s t h e  Electrical 
Engineer, to learn that 
the h 0 n o r  of having' 
made the first micro 
phone is now claimed 
by Dr. R. D'Unger. of 
the D'Unger Long Dis­
tance Telephone COIll­
pany, at Chicago. 

The doctor states that 
as early as January 29, 
1869, he filed a caveat 
for his .. Electro-Medi­
cal Music Box , "  a n d  
that i n  1879 a pair of 
small m n s i c  a 1 boxes 
were insulated accord­
ing to the claims in the 
caveat an d p e r  f e c t 
speech was had from 
them. 

The Lee-Metford rifle 
has superseded the 
Martini-Henry as the 

Fig. l . -FOUNTAIN PIPES FOR L AWN IRRIGATION. 

The gi�t of the doctor's 
invention consists, as he 
explains, in the fact that 
by taking two ordinary 
Swiss musical boxes and 
1 n s u I a t i n  g the harp 
plate and frame from 
the cylinder carrying 

figh ting gun of the British troops. Its caliber is 0 '303 
inch; it weighs 9 pounds 4 ounces, the bullet has a 
cupro-nickel envelope; weighs 214 grains, and is dis­
charged by 66 grains of black powder, has a m uzzle 
velocity of 1, 830 feet per second, its range 2, 100 yards. 
The magazine contains ten ready cartridges (the larg­
est number but one of all the modern small caliber 
rifles), and the weight of 150 charged cartridges is ex­
actly equal to the weight of the gnn itself. 

.. . . � . 
THE tax of 10 francs a year on cycles, which was im­

posed in France last April, yielded in the first half 
year, it is  said, over 780, 000 franc 

enlarged·, as shown, and is perforated with fine h oles. 
so that the escaping water from the several fountain 
pipes will issue in the form of fine showers, as shown 
in Fig. 1. 

In practical use the hose, furnished with the foun­
tain pipes, is laid throughout the lawn, and the pipe 
pins are driven down to hold the fountain pipes in 
proper position. The water valve is then opened, 
when the entire lawn will be thoroughly and quickly 
showered. The hose and fountain pipes may be left 
in position upon the lawn throughout the season, and 
the lawn may be irrigated whenever desired simply by 
turning the supply faucet. 

the note pins and connecting the two instruments by 
means of a wire carrying an electric current, not 
only the musical impulses of one of the boxes will be 
transmitted to the other, but that articulate speech 
can also be sent over the wire. 

Although the doctor makes the above claims and in­
sists that he had a talking machine several years be­
fore Prof. Bell and also before Elisha Gray's h armonic 
telegraphs were known, he makes no claim that he is 
the discoverer of the art of telephony, but accords that 
honor to C harles Bourseul, of Paris, France, who in 
1854 told in plain words how a telephone could be made 
and what it could and would do. 
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1 2  J tientifit jlUtritan. 
RECENTLY PATENTED INVENTIONS. 

RaHway Appllanccs. 

C AR COUPLING. -Emerson L. Bolles, 
China, La. According to this improvement the draw­
head has a vertically oval throat and a lateral chamber 
in which 'a spring-pressed latch block, hook shaped Itt 
oue side, is movable transversely, a hook-ended link bar 
being adapted to engage the block, on which there Is a 
shackle loop, links and levers being connected with the 
block to retract it. 'fhe coupling is automatically effected 
as the cars come together, even if the cars vary con­
siderably in height, and the uncoupling may be con­
veniently accomplished from either side or the top of 
the cars. 

FENDER FOR TRAM CARS. -Samuel .T. 
Rosenfeld, New York City. This is a rotary fender, in 
which projecting shafts beneath the platfonn, and 
actuated from the car platfonn, rotate stout wire or 
sheet metal fender arms in a manner adapted to throw 
away from the car any object in its path. The fender 
shafts are preferably arranged in triangnlar form, con­
stituting the sides of a pilot, the front of which consists 
of a vertical lattice body. The improvement may be 
quickly and con'.'eniently attached to any car, and is con­
cealed by the platform. 

the outer ends of the links are pivoted. The improve­
ment is especially applicable to a cellarway or bulkhead, 
dosing it snugly with a practically fiat exterior surface 
without protruding hinges, pennitting the doors to be 
securely locked on the inside, and preventing any water 
running through on the 1I00r below. 

GAS GOVERNOR. -Silas H. Moore, New 
York City. This improvement relates t o  governors de­
signed to maintain an even pressure at the burner, and 
particnIarly to that class in which a 1I0at actuated by the 
back gas pressure is ll8ed to regnlate the movement of a 
controlling valve. The invention simplifies and reduces 
the cost of construction of the valve casing and renders 
it more compact, and also adapts it for attachment to and 
support of the liquid seal tank in a superior manner. 

PHOTOGRAPH DISPLAY CABINET. ­
Henry W. Potteiger and William A. Kohman, Reading, 
Pa. This is a photograph album in the form of a cabinet 
or casket, arranged so that the photographs may be 
readily carried to a vertical position for display, while 
they will be compactly located in the cabinet when not 
being viewed. The mechanism is simple and inexpen­
sive, and any one of the photographs in the cabinet m' -: 
be brought to a position of display by simply pressing :l 
button or operating a conveniently placed lever. 

MUSICAL INSTRUMENT. -Be rnhard H. 
Monneuse, Brooklyn, N. Y. This is a tubephone, or an 

lUeel. anica: .  instrument made u p  o f  a series o f  tubes, tile tubes ar-
BEAM FRAMING MACHINE. -Robert H. ranged in such order that when struck by a hammer the 

Ireland, New York City. This is a machine by meaus scale may be played in whatever key the tubes have been 
of which iron beams may be shaped in the shop ready tuned to, or any piece of musIc written in such key. The 
for framing, so that when set up they need only to be tubes are designed to be snspended in a frame in a very 
put in place. It has a reciprocating knife head me- simple and expensive manner, and so that it will be ex­
chanism carrying knives above a table fitted to support a ceedingly simple to make the necessary repair should any 
beam in upright and horizontal position, the table hav- tube supvort be broken. 
ing adjnstable portions to increase or decrease its beam TUNING DEVICE.-Daniel M. Wh ite, 
openings. Two different knives are arranged to cut the ' Boston, Mass. Thi. is a device for tuning stringed in­
top and bottom fianges of a beam, while " third knife struments, such as pianos, etc. The outer ends of the 
cuts the web. strings, after leaving the bndge, are each connected with 

T I R E T I G H T E N E R. _ Wi lliam T. a lever fnIcrumed at the base of the brid!!C on the string 
Mackey, Y"ncouver, Canada. This inventi on provides plate, the free end of each lever being engaged by a 

mcans for expanding wheels after tlley have shrunken wrest pin screwing in the string plate and extending into 

and become loose in the tires, so that they will snugly openings formed in the pin .block, so tha: any sou�d 
fill  the tires, and the wheels will also be held in their ex- passing through the wrest pm also passes mto the pm 
panded position. It is a simple and powerfnl screw- blo�k �nd to �e other wood�n parts of th� frame. The 
actuated apparatus. which may be conveniently clamped I deVIce .IS of SImple construction, and desIgned . to hold 
to the spoke of a wheel and applied to its felly, to pull . th� stnngs more pennanentl! at the proper tenSIOn, per­
out the felly in relation to the spoke and separate tlie ?,Itting the operator to qUlck�y and accurately tune the 

ends of the felly sections, spoke washers being em- mstrument WIthout much exertion. 

ployed and a wedge plate entered between the felly NOTE.-Copies of any of the above patents will be 
sections. furnished by Munn & Co.,  for 25 cents each. Please 

send name of the patentee, title of invention. and date 
Ae;r1cultural. 

THRASHING MACHINE ATTACHMENT.-
Moses Schlatter, Burrton, Kansas. The band cntter and 
feeder which fonn the subject of this invention are de­
signed to make it impossible for the cylinder of the 
thrasher to draw to it more material than It is designed 
to receive, while assuring a regnlar and gradual feed, the 

of this paper. 

NEW BOOKS AND PUBLICATIONS. 

THE PRINCIPLES OF ELLIPTIC AND H Y ·  
PERBOLIC ANALYSIS. By Alexander 
Macfarlane. Boston, Mass. : J. S. 
C ushing & Co. Pp. 47. 

quantity fed being nnder the complete control of the This monograph is an abstract whIch was read before 
operator. The feed rollers maintain an adjusted dis- the Mathematical Congress at ChIcago last year. The t"/1llll !W8.£1rumil h·v.<L SDiI<p" or et.e�itnh eAAna.�em·

.teM.n Wltl.td ... ""n�t I • •  n�h th" . lt �m not Rilttlit of "AviAW within O<i "NDr De ,u"lIll um :S "'..,., �nt th our limits. As an example of printing It is worthy of all 
the grain, whose movement to the cylinder will thereby commendation. 
be nicely regulated. The improvement may be readily 
applied to any thrasher_ I ON THE DEFINITIONS OF THE TRIGONO-

METRIC FUNCTIONS. By Alexander 
AUTOMATIC HAY PRESS FEEDER. - Macfarlane. Boston : Norwood Press. 

William H.  H. Johnson. La Due, Mo. This improve- .T. S. Cushing & Co. Pp. 49. Price 
ment consists principally of a rake for raking the hay 50 cents. 
into the plnnger box feed hopper. a feed bar being In this we have another paper by the same author, read 
pivoted on the rake and adapted to press the hay down before the ChIcago Congress. Like the other one just re­
the feed hopper into the plunger box in advance of the viewed, we cannot go beyond our limits in order to give 
reciprocating plunger. The device is of strong and an adequate notion of what it contains. The two will be 
simple construction, and antomatically and continuously found of great interest. 
feeds the hay into the plunger box of the press, in 

THE GAS ENGINEER'S L ABORATORY unison with the movement of the reciprocating plunger HANDBOOK. By Joh n H orn b�, F. 1. C. i n  the box. 
London, England : E. & F. . Spon, 

C OVER FOR BUTTER RECEPTACLES, No. 125 Strand. New York : Spon & 
ETc.-Henry C. Carter, East Orange, N. J. This is an Chamberlain, _ 12 Cortlandt Street. 
improvement on a formerly patented invention of the 1894. Pp. xvi, 304. Price $2. 50. 
same inventor, in which the cover had a movable cen- In this work the gas engineer seems to receive at last tral part or locking tongne, and provides for making the attention which has long been his due. It treats of snch tongue of wedge shape, with outwardly beveled true chemical determinations of substances which come sides, to be engaged by corresponding undercut sides of within the scope of the gas engineer, and is not devoted to the cover, so that when the cover is properly placed the inadequate and approximate methods whirh have so and the tongue driven home the cover will be firmly long been made to do duty ' in the text books of the held down and prevented from rising or leaking in the past. Written from the English standpoint, we natur­center. ally find some American methods, or methods that have 

been proposed in America, omitted. Much of the text 
Miscel l a neous. takes the aspect of analytical chemistry, but the modern 

STREET SWEEPER. - George Morrow, gas engineer is often a fair chemist, and able to execnte 
Salt Lake City, Utah. This machmEl '  is designed to such operations as are here described. 
sweep a street or road and deliver the sweepings to one ELEMENTARY NAVAL TACTICS. By 
or more receptaclea carried by the machine and remov- Commander William Bainbridge-
able therefrom, the operation of the machine being au- Hoff. First edition, first thonsand. 
tomatic, and provision being made for removing from New York : Jobn Wiley & Sons. 
the path of the broom large stones or other obstacles. 1894. Pp. viii, 110 ; 15 folding plates. 
The latter are removed by an adjustable mould board, Price $1. 50. 
and means are provided for elevating the broom and 'l'he author of this work on naval tactics dedicates it to connected parts from the ground when desired. The his son, "an officer of the United States Navy, serving in mould board may also be used for removing snow the fourth generation." The dedication adds interest to 
from the ground or as a road scraper, the broom, in the the book from the personal standpoint. It is written up to 
latter case, being held out of the way. the times and describes flect maneuvers with steam ves-

UNICYCLE . -Henry J. Sacksteder, Lou- sels-something of course radically different from the 
isville, Ky. A wheel in which are arranged supports for practice of old times, when sailing vessels were used. 
the rider has in its rim friction rollers, while an exterior I It should find extensive rircnIation among naval officers 
rim carries the tire, a traveling chain or belt being inter- especially. 
posed between the exterior rim and the friction rollers, IN THE REDWOOD'S REALM. Compiled 
the belt or chain pass�g over a dri�� wheel with t?e and arranged by J. M. Eddy, under 
usual treadles, there bemg also an additIOnal set of fric- the direction of the Humboldt Cat , 
ti�n rollers to hold the b,"lt o� chain to the ri?, of the Chamber of Commerce. Print�d by 
drIving wheel. The wheel IS deSIgned to be rapIdly pro- D. S. Stanley & Co.,  San Francisco, 
pelled with but little power. Cal. ; engravings by Bolton & Strong, 

DOOR AND HINGE. -William Vaughan, Sa!! Francisco, Cal. 1893. Pp. 112. 
Jr., Passaic, N. J. The door frame, according to this PrIce 50 cents. 
invention, has recesses in its upper face at opposite sides 'fhe many illustrations by half tone process of scenes 
of the door opening, and the hinged doors are flnsh with in Humboldt County, California, make this book one of 
the outer face of the frame and each provided with considerable value, although it is published only as a 
slotted hinge butts having inclined or undercut end walls, � species of advertisement. Remarkable growths of red­
while links pivoted in the butt slots have ends inclined I wood and the cutting and working of same, and scenes 
to engage the undercut, the stationary slotted butts being I in the cities and settlements in the great western land, 
secured to the outer walls of the frame recesses to which • make the pamphlet of unusual interest to all. 

CARD GAMES AND How TO PLAY THEM. 
Publishers' seventh edition of Rules 
of Popular Games. Cincinnati : The 
United States Printing Company. 
Pp. 82. Price 25 cents. 

This short work, bound in paper, represents really the 
most advanced and latest views on poker, whist, and 
other games of cards. It will be, we are sure, of interest 
and value to those who desire to play cards in accQrdance 
with the most recent rules. 
EXPORTERS' HAND BOOK ON MEXICO. 

Valuable information to American 
manufacturers desiring to cultivate 
Mexican trade. Com piled by Phillip 
G. Roeder, Cleveland , 0. ; Calla de 
La Palma, No. 2, Mexico City, 
Mexico. 1893. Pp. 65. Price $5. 

This little volmne is a list of cities and prominent flnns 
therein in Mexico. It will be of considerable use to mer­
chant travelers, exporters, and manufacturers. 
PUBLICATIONS OF THE LICK OBSERVA-

TORY OF THE UNIVERSITY OF CALI­
FORNIA. Printed by authority of the 
Regents of the University. Volume 
II. Sacramento. State Office : A • .T. 
Johnson, Supt. State Printing. 1894. 
Pp. 255. 

The contents of this volume, the second volmne of the 
publications of the Lick Observatory, are largely techni­
cal . Of course the book will be a necessity j to every as­
tronomer. 
COUNTRY ROADS. By Isaac B. Potter. 

Pp. 64. Price 10 cents a copy. 
Mr. Potter, well known for a nmnber of months as the 

editor of the magazine Good Roads, published in the 
interest of the highways of the United States, proposes 
to issue bi-monthly or every second month a little volume 
like the present, on some subject appertaining to good 
roads. The present. which is the first of the set, is ad­
dressed to the farmer and tells how the roads in the 
country may be improved and maintained. It is a most 
attractive and interesting book, and we are sure the 
series of which this is the first sample will do much good. 
FUNGI AND FUNGICIDES. A practical 

manual concerning the fung'us 
diseases of cultivated plants and the 
means of preventing their ravages. 
By Clarence M. Weed. New York : 
The Orange Judd Co. 1894. Pp. 
vii , 228. Price $1. 

The author claims that the enonnous loss inflicted on 
plants by fungi in America might be saved in large pro­
portion by the application of the various preventives 
and remedies now known to be available. This book 
claims to tell the farmer how to keep down the diseases 
which ruin his crops and also describes the diseases 
themselves so that they may be diagnosed as well as cured. 
Numerous iIInstrations will go toward making the book 
qnite popular and very useful. 
THE PRACTICAL MANAGEMENT OF 

DYNAMOS AND MOTORS. By Francis 
D. vrOCKer ana OCU Uy l<a G. Wh'0dop. 
With a special chapter by H. A. Fos­
ter. New York : D. Van Nostrand 
Co. Strand, London : E. & F. N. 
Spon. pp. 205. Price $1. 

This volmne the authors state to be simply the ground­
work of a larger and more complete treatise which they 
are preparing, and for whIch they invite suggestions. 
Testimony to the valne of the work is accorded not only 
by the names of the authors, but by the very practical 
treatment of the subject and because it is designed for 
everyday ll8e of the dynamo. 
PRACTICAL INSTRUCTIONS IN QUANTITA­

TIVE ASSAYING WITH THE BLOW­
PIPE. Containing also readily applied 
qualitative blowpipe tests. By E. 
L. Fletcher. First ed ition, first thou­
sand. New York : John Wiley & 
Sons. 1894. Pp. yi, 142. Price $1. 25. 

There is something faSCinating in the application of 
the blowpipe to quantitative assaying. ThIs volmne in 
small space covers both qualitative and quantitative 
work. 
THE DISEASES OF THE WILL. By Th. 

Ribot. Authorized translation from 
the eighth French edition. By Mer­
win Marie Snell. Chicago: The Open 
Court Publishing Co. 1894. Pp. vi, 
134. Price 75 cents. 

The science of the alienists is here treated. It is written 
from a vopular aspect and at the same time is based on 
the most advanced views. It wiII repay very careful pe­
rusal. Its chapters on the impainnent of the will and on 
the impainnent of VOluntary attention reveal very pecu- I 
liar and disagreeable phases of human nature. 
THE PSYCHOLOGY OF ATTENTION. By 

Th . Ribot. Authorized translation. 
Second revised edition. Chicago : 
The Open Court Publishing Com­
pany. 1894. Pp. vi, 115, clotb Price 
75 cents. 

This second work of Dr. Ribot's can be taken as repre­
senting more positive and nonnal actions of the mind 
than those described in the one just reviewed_ Like its 
predecessor, it will repay careful reading by all. It is an 
effort in the study of the most complex subject of our 
actual dally experience, the mind of man. 
METALLU RGY OF GOLD. By T. Kirke 

Rose. Being one of a series of trea­
tises on metallur{lY, written by asso­
ciates of the Royal School of Mines. 
Edited by Prof. W. C. Roberts­
Austen. London : Charle.s Griffin & 
Company, Limited. 1894. Pp. xvi, 
462. Price $6. 50. 

We here have Professor Austen acting as editor of a 
series of books, the present.volmne being written by on" 
who has had practical experience of gold and silver ab­
straction,ln the western part of this country. The com­
bination is a Kood one ; the practical knowledge of the 

author under gnard of Professor Austen's high theoretical 
knowledge Is a gnarantee that the work is a good one. I t  
has a n  excellent aspect and mnst be regarded a s  a n  im­
portant accession to the metallurgical library. 
PLANE TRIGONOMETRY. By S. L. 

Loney . Part II .  Cambridge : At the 
University Press. 1894. Pp.  xxvi , 
480. Price $1. 

DIE PHOTO - G ALVANOGRAPHIE Z U R 
H ERSTELLUNG VON KUPFERDRUCK 
U N D  BUCHDRUCKPLATTEN. B ,· 
Ottomar Volkmer. Halle a. S. : Wi i­
helm Knapp. Pp.  94 ; 16  fig'ures and 
7 sample plates. Price $2. 40. 

This book fonns the sixth volmne of the Encyclopedia 
of Photography, and treats the reproduction of copper 
and other plates by galvanoplastic processes in a very 
exhaustive manner. The sample plates can be consldereri 
gems of the art. A photogravnre of the inventor of 
photo-galvanography, Mr. PanI Pretsch, fonns the title 
picture. 
MISERFOLGE IN DER PHOTO GRAPHIE. 

By H. Muller. Halle a. S. : Wilhelm 
Knapp. Pp. 72; 9 test figures. Price 
80 cents. 

ThIs little book treats on unsatisfactory ' results in pho­
tography and remedies for the same. and will no doubt 
be a welcome goide for amateurs. and even professionals. 
to enable them to produce photographic pictures perfect 
in every respect. 
MIKROPHOTOGRAPHIE UND DIE PROJEC­

TION. By Dr. R. Neuhaus. Halle 
a. S. : Wilhelm Kn app. 1894. Pp. 58; 
5 illustrations. Price 40 cents. 

This book treats microphotography in such a popular 
way that even a beginner. by following the rnles laid 
down, will soon be enabled to produce satisfactory pic­
tures. The second part of the book gives a description 
of how to project prepared microscopic objects on a 
screen. 
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TABLE O F  CONTEN'l'S. 

1 .  An elegant plate In colors showing a half stone and 
haif frame snmmer cottage erected at a cost of 
$4.500. Perspective views and 1I00r plans. Mr. H .  
Howard, architect, New York City. An attrac­
tive design. 

2. Plate in colors showing a Queen Anne dwelling at 
Melrose, Pa., recently erected for W. H. Miller, 
Esq. Perspective elevation and 1I00r plans. Cost 
$8,500. Mr. A. M. Waiknp, architect, Phila­
delphia, Pa. 

a. FnIl page engraving of N onsuch Palace. 
4. A half-timbered house at Rosemont, Pa., recently 

OPn ... tnii £n". .John II. ConVQrJillQ, Esq. ,  at a cost of 
$11,000. Perspective elevation and 1I00r plans. Mr. 
T.  P. Chandler, Jr., architect, Philadelphia, Pa. A 
handsome design. 

5. Engravings and 1I00r plans of a cottage at J amaiea, 
L. I., recently completed for B. S. Waters, Esq. 
A popular design of American style. Cost $5,800 
complete. Messrs. Daus & Oborne, archItects, 
Brooklyn, N. Y. 

6. Residence at Yonkers, N. Y., recently erected for 
Cheever N. Ely, Esq. Perspective elevations and 
1I00r plans. Mr. Augustus Howe, architect, New 
York. A pleasing design. 

7. A dweUing at.Hackensack, N. J., recently erected 
for Mrs. Maria Bogart. Perspective elevations and 
floor plans. Mr. W. L. Stoddard, architect, 
Tenafly, N. J. A model design. 

8. A colonial cottage at Hartford, Conn.,  erected for 
W. F. Goody, Esq. An attractive design. Floor 
plans and perspective elevations. Cost $4,750 
complete. Mr. Henry D. Hooker, architect, New 
York City. 

9. A residence at Edgewater, TIl., recently erected for 
G_ F. Lange, Esq. Perspective elevations and 1I00r 
plans. A pleasing design. 

10. A residence at Bryn Mawr, Pa., recently erected for 
Prof. Herbert W. Smyth. Three perspective ele· 
vations and 1I00r plans. Cost complete, $6,500. 
Mr. J. C. Worthington, architect, Philadelphia, 
Pa. 

1 1 .  A picturesque couIij;ry cottage at Grecnwich, Conn. 
Perspective elevatiOlls and floor plans. Messrs_ 
A. H. Throp & W. S. Knowles, architects, New 
York City. An attractive design. 

12. Design for a stairway. 
13. Miscellaneous Contents : The passing of the carpet, 

illustrated.-Why not remodel the old bome ? illns­
trated.-Mott's " Sunray" steam boiler, illustrated. 
-Modern brick machinery.-'l'he " Ideal" sash 
pnlIey, illustrated.-Improved wood working ma­
chinery, illustrated.-Elevators for the New Com­
mercial building, Philadelphia. - Architectural 
wood turning, illustrated.-The Beveridge cooker, 
illustrated.-The Variety wood worker, illustrated. 
-The " Monarch" fireproof partition, iIIustrated.­
View of the Hotel Phrenix, Winston, N. C. 

The Scientific American Architects and Builders 
Edition is issued monthly. $2.50 a year. Single copies, 
25 cents. Forty large quarto pages, equal to about 
two hundred ordinary book pages ; forming, practi­
cally, a large and splendid MAGAZINE OF ARCIDTEC­
TtTRE, richly adorned with elegant plates in colors and 
with lIne engravings, illustrating the most interesting 
examples of Modern Architectural Construction and 
allied subjects. 

The Fullness, Richness, Cheapness, and Convenience 
of this work have won for it the LARGEST CmcULATIoN 
of any Architectural Publication in the world. Sold by 
all newsdealers. MUNN & CO., PUBLISHERS, 

361 Broadway, New York. 
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1'he charge for Insertion 1JI1l<Ur this head is One Dollar a line 

fL . .  Poach insertion ; about eioht word.s to a line. Adver .. 

tisements must be received. at publication Office as earl'll as 
'l hwrsdav morning to appear in the jolZowifUJ week's is81lf! 

. ,  C. S." metal polish. Indianapolis. Samples free. 
�'or stone quarry engine •. J. S. Mundy. Newark. N. J. 
Handle turning machinery. Trevor Mfg. Co .. Lock­port. N. Y. 
Microbe Killer Water Filter. McConnell Filter Co . •  

Bull'alo. N. Y. 
Steam Hammer •• lmproved HydrauliC J�ks. and Tube 

�]xpanders. R. Dudgeon. 24 Columbia St . •  New York. 
'/Screw machines, milling- maChines. and drill presses. 'l'he Garvin Mach. Co .. Lai"ht and Canal Sts . • New York. 
Centrifugal Pump.. Capacity. 100 to 40.000 gals. per minute. All sizes �n stock. Irvin Van Wie, Syracuse, N.): . 
Guild &; Garri.on . Brooklyn, N. Y •• manufaclure steam pumps, vacuum pumps, vacuum apparatus, air pumps. acid blowers, filter press pumps� etc. 
rl'he  best book for electricians and. beginners in 31ec­tricity is u Experimental SCience," by Geo. M. Hopkins. By mail. $4 ; Munn & f:o .• publisbers. 361 Broadway. N. Y. 
�'or tbe Original Bogardus Universal Eccentric Mill. I!'oot and Power Presses, Drills, Shears, etc., address J . S. & G. F. Simpson. 26to 36 Rodney St . •  Rrooklyn. N. Y. 
Competent persons who deSIre 3J[encies for a new 

popniar book, of ready .ale. with hand.ome prOfit. may apply to MUDD & Co.. SCientific American office. 361 Broadway. New York. 
prSend for new and complete catalogue of ScientlJlc and other Books for sale by Munn & Co . . 361 Broadway. 

New York. Free on appll� ... tion. . 

HINTS TO CORRESPONDENTS. 
N a tne .. a n d  Add" e"" must accompany all letters. 

or no attention will be paid thereto. This is for our 
information and not for publication. 

R e fe re nce" to former arlicles or answers should 
give date of paper and pa�e or number of question. 

I nq u irie .. not answered m reasonable tinte should 
be repeated ; correspondents will bear in mind that 
some auswers require not a little research. and, 
though we endeavor to reply to all either by letter 
or in this deparlment. eacli must take his turn. 

H n yer" wishing to purchase any article not advertised 
In our columns will be fnrnished with addresses of 
houses mannfacturing or carrying the same. 

S peci al 'V I'i U e n  I n fo rmati o n  on matters of 
personal rather than general interest cannot be 
expected without remuneration. 

Sci e n t i fic A m m'ican S u p p l e m e n t "  referred 
to may be had at the office. Pnce 10 cents each. 

B o o k  .. referred to promptly supplied on receipt of 

greater than that of No. 36. Which Is right ? A. No. 36 
wire, 0'04 ampere; No. 12 wire, 10'2 amperes. 2. What 
number of Crowfoot ·hattery cells would be required to 
fuse No. 12 wire ? A. It depends on the material of the 
wire and its length. In any case it would be a very large 
number. For copper wire allow. 

Commu nicati o n "  Received. 
" On Mr. Garner and Simian Speech . . . 
" On Nature's Most Invincible Creatnres." By E. M.A. 
" On a Sunken Double Tubular Railway Across the 

English Channel."  
" O n  Isaac Pitman." B y  S. M .  M. 
" On the Black Calla." By B. L. P. 
" On Rednction of Car Weight." By S. E. W. 

TO INVENTORS. 
An experience of forty-lour year •• and the l'reparation of more than one hundred thousand applicatIOns for pa­tents at home and abroad, enable us to understand the laws and practice on both c0l1tinent8, and to possess un­equaled facilities for procuring patents everywhere. A synopsis of the patent laws of tbe United States and all foreign countries may be had on application, and persons contemplating the securing of patents, either at home or abroad, are invited to write to this office for prices which are low, in accordance with the times and our ex. tenslve facilities for conducting the bu.lness. Address MUNN & CO .• office SCIENTIFIC A�[ERIC.AN. 361 Broad-way. New York. . 

1 3  
Door securer. F. J. Smitb . . . . . . . . . . . . . . . . . . . . . . . . . . . .  521.870 Oven. bake. J. Middleby . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. 522.1175 DOllllb raising apparatus. J. Boudry . . . . . . . . . . . . . . . . 521;972 Oy.ter dredlle. A. D. Post . . . . . . . . . . . . . . . . . . . . . . . . . . . .  521.918 Draught beam fa.tenlng. J. A. Markley . . . . . . . . . . . .  521.803 Package wrappers. fastening device for. W. B. Drier. See Fiber drler_ Lumber drier. . Coulter . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  . . Drilling swivel. ball bearing. W. W. Swan . . . . . . . . . . 521.942 pa�cJr,. W. E. Spark . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
E�:� I:�e.�. ��:Iier::::::::::::::::::::::::.ii2i.98i;: gn:� �:n . •  ��:'�����': ����emOVlng. E. Tes.en . . . . • . . 

�le'::t':fcaIYEg[��'!.�.�e:�r.�8forme;.: 'P: ·wriglit:.: m:� pap�. '¥����"J':i.���: .�����e�� .���7� . �?�:. �: 521,1J76 
�l:��l� ::::�gi�:s.dfi::.:I:° �Jl::!,�g:odt,;a��.ek 

522.<& pa��.��£':ri'.:'aPoa::!�';,'&�y�¥'::,��f.�� . .  ���l.�: 521.871 Fuller . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  522.051 Piano attachment. C. Nalence . . . . . . . . . . . . . . . . . . . . . . .  521.937 Electric motor. J. Lee . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 521.799 Piano .oundlng board. E. G. Schlelcber . . . . . . . . . . . .  522.124 EJectrlc wires. automatic .afety joint for. J. H. Pin. See Hat pin. 
Eleg,��i distriliiition; ·traii.ioriiiersYoiieiiioi:i>: 521.908 �g: �y�l��fi tr �iJ�e���: G:·Tmingliast::::::::.: Wright . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  521.925 Planter. corn). C. A. Beer.techer . . . . . . . . . . . . . . . . .  . .  Electrically operated reidster. S .  J. Gla.s . . . . . . . . . . 522.113 Plow. SUlkYflo \J. Andersop. . . . . . . . . . . . . . . . . . . . . . . . . . . .  969 
ml:�:�g�·an�e:i.!!i:W!tel:;'W��· . . . . . . . . . . . . . . . . . 52l,888 �g��io ��:ge���n�·keynOldS . . . . . . . . . . . . . . . . . . . . . .  521.940 
��!�O����f�,!l.:�eJ�'§�·�Jke�.�����:::::: :  �;MlA Powders. manufacturing metallic. sacbs & f2l'.';r 52l,992 
Engine. See Rotary enid ne. Rotary steam en- Pre.s. See Hay press. Iline. Steam engine. '1'ractloll engine. Printing Indi�o. Blancbon & AlJellret . . . . . . . . . . . . . .  522.()I2 
��������f��.?;S��"e'tmCi�:Ji.r�'i.�(i' casitiji,'oom': 52l,815 ���tl�� n:::�c�?:;' mp��g� COl��t:" �eit.t��:g 522.128 

bined. W. A. Wright . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  attacbment for. W. H. 'Ii.  /oye . . . . . . . . . . . . . . . . . . 522.129 
���������n::!E{!,':!:::'r.l���. �0N'.in��?��: : : : : : Puller. See Flax puller. 
Extension table. J. Bohr . . . . . . . . . . . . . . . . . . . . . . . . . . . . . ����&i�::'��d '1o�ni���a;chiiie; c: Kiiiggiii. : : : :  �:� 
���:Y:!�!'s�'W�eflo.Y�g::re�':����.��:::::::::::::.:: : K:�t b'§t;��:y ��::�LW,lW��j,er ·<ii.j,iay raCk. · .. 521.808 
����l:.

ppsa::��:����r:�ng. p. M. C. Prentice. . . . . 
�:8:a:��r����B.IX:.:s�.���.�: : .. : .. : : :  .. : : :  .. : : : : : : : : : :  �:= FaD. ventilating , McConnell & Ray. _ 0  • • • •  0 • • • • • • •  0. 521,862 Railway carriages, ventilating, S. Hughes . . . . . . . . • 521 ,795 Fastening device. Zeiser & Leeman . . . . . . . . . . . . . . . .  521.861 Railway. conduit electriC. C. J. Reed . . . . . . . . 621,891. 521.992 Feedwater beater and purlHer. combined. E. G. Railway cros.ing gate. L. Harris . . . . . . . . . . . . . . . . . . . .  521,881 

Fen�e �!�:ine: ·w:C: shoemaker·. ·.·.·:.·. ·::.·.·.·. : ·.·:: : :  �:� I:U::� ��lt�7!�ft.�.�:ir.� ·.·. ·. ·:. ·::.·. ·. ·:::. ·.·:. ·.·.·::.: �:�g 
J:��: fi�'l:'i!iil'i,t;y:pfe:!�t� G: 'iJ: ' LoCkwood: : : :  �:� Ran&�il�:�j��: . ��.�': .����.:?� . .  �I������.�� .

• :.?: 52l,P15 Fender. See Car fender. Reel. See Fish Jine reel. Ho.e reel. 
JlP:.rr��t;!r!f:'e�c!.·�. sl.'le�Iiariingiiil.·.·. '.: : :  g�:m }m�:::tg�· c�r.JI����;;<ii ... ·:.·.· . . : ... .. ':.':.':::.'::.'. : : : �J� 

INDEX OF INVENTIO NS Ji��\:r�·:,o;'h':";aii:::::::::::::::::::::::::::::: �:� Refrigerator car. T. J. Gilmartin . . . . . . . . . . . . . . . . . . . .  522.112 
F' h i " I N H M G 522 079 Rell��t�I.�:�. C��{:W��';i·.��:ctriCally operat-

lI'or whleh Leiters Palen' of ' b e  
UnUed S l ates were Gran led 

" 
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F:�hl��'i.��'!.ratus. P. �. &er£·:nownle::::::::.:: : 522:111 Rheo.tat. B. E. Baker . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 521.843 
�i!�i��I�r�t�,�i�::Iie�:,!!��.:. : : .:::::::::::.52i.;926: �:� Rotary engine. F. Brackemann . . . . . . . . . . . . . . . . . . . . . .  522.145 
Floor and ceiling construction. fireproof. J. �J�rl. �t;',,'::.���n:-. �e�����: ����: : : : : : : : : : : : :  g�Ugg Seipel . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  522.168 Safe lock. Burton & Covert . . . . . . . . . . . . . . . . . . . . . . . . . .  522.103 Flu.hillll apparatus for urinals. etc., automatic, Safe lock. G. L. Damon . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 622.153 

W. Clark et al .  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 52l,91J7 ��� ���fs're'i�r�'e�� ��illr&�:::::::::::::: ·.: m:� FOO!aE:i}�t��e �?�. �:�':::ky���i.�� . .  �?� . . ��� 521.810 Sa.h lock. lifter. and holder. Guy & Reed . . . . . . . . . .  521.955 
.t. D E& 0 

Fruit can. C. Scbill'erly . . . . . . . . . . . . . . . • . . . . . . . . . . . . . .  521.921 Seaming machine. can. J. W. Roberts . . . . . .  521.894. 521.895 N C BE�RJNG '1'0&'.1' D&TE. r;�:-...":i�p�:�:.�����!.;:,�t���ied. w. M. Keane . . .  521.932 �::� 0m���:"r�r · ci;,iiDiii,;· coiioii or ·otiier; ·:iJ.: 
522.1Cl 

[See note at end of list about copies of the.e patents.] Game counter. H. C. Ph illip . . . . . . . . . . . . . . . . . . . . . . . . .  621,889 ·Moran . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  _ . . . . .  522.179 Game table. G. Hunzinller . . . . . . . . . . . . . . . . . . . . . . . . . . .  522.014 Separator. See MagnetiC separator. Garment .upporter. G. E. A dams . . . . . . . . . . . . . . . . . . .  521,775 SSeewlWl.nn/g.mmaaCcbh'l·nnee'fPor· GfOrl.bnng·nl.!.; . f. a . .  b.r. ,:c. s . .. . G . .. . .  A.521. �u855d_' 521.856 Garment Bupporter clasp, C. W. Stimson • . . . • . . . . .  621,830 .... oj 1 AccumUlator plat'l. C. J. Barbier . . . . . . . . . . . . . . . . .. . .  521.1J70 Ga. burner. il luminating. C. A. Sbaw . .. . . . . . . . . . . . . . 522.088 .on 621 982 Adding machine. tl. Baumann . . . . . . . . . . . . . . . . . . . . . .  522.098 Ga. generator aLd burner. C. F. Sanford . . . . . . . . . . .  521.822 Sewing' macbiiie ·.liiiiiie: Ii:1CB.iies·:::.:·::::::::: 522:002 Adding machine, electrically operated , R. Ban.. Gas meter, E. Haas . . . .  o • • • • • • •  0 • • • • • • •  0 • • • • • • •  0 • • •  0 • •  022,054 Sbade bolder window A B Dunkle 521 784 mann . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  622.097 1 Ga. retort lid. C. C. Walker . . . . . . . . . . . . . . . . . . . . . . . . . .  522.137 Shaft holder, 'vebicle. P. j. Harrab . .  : : : : : : :  : : : : : : : :  522: 114 Advertisillll device. B. D. Milliken . . . . . . . . . . . . . . . . . .  521.961 Gate. See Railway cro.slng gate. Sbears. See Tinner· • •  hears. Advert!sing device. A. A. Root . . . . . . . . . . . . . . . . . . . . . 521.990 Gate. F. S. Gray . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  521.880 Ssh
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'S��� 1I'i�':i;,;·.�.anFii-6 . .  8.i8.riii: · TIier; 522.154 8:�'iir�io��u�::��. iieiieraior: . . . . . . . . . . . . . . . . . . . . . 522.ffil � • 

. mal alarm. Gla ••• composition for manufacturing. A. P. �Pd'!,ti?.:t��t.'1'J'J�;s.f,j.�:.�����.�: : : : : : : : : : : : : : : : : :  m:?¥� Ammal trap. M. B. Morris . . . . . . . . . . . . . . . . . . . . . . . . . . .  522.165 Ayling . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 522.001 Sillnal. See Grave slimal. AnVilj je
Weler·s. Io. H. Lutz . . . . . . . . . . . . . . . . . . . . . . . . .  521.802 Glove, boxing. Carson & Martin . . . . . . . . . . . . . . . . . . . . . 522.1ffi Signal operating wires. compensator for. J. S. Ash e ector. F. E. Kirby . . . . . . . . . . . . . . . . . . . . . . . . . . . .  5:12.119 Glue mto sheet •• apparatus for forming, C. W. SI2'aYllmnang .·y·.·t· e"m"a"n·d"a"p·p· ar" ·a·t· u"s·.· e"le"ct"rI"c· t· l·m" e . .. . W 

. . .. 521,886 Axle box lId. P. N. Ii'rench . . . . . . . . . . . . . . . . . . . . . . . . . . .  522.050 Cooper . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. 521.945 �_ Axle lubricator. car. D. McCarthy . . . . . . . . . . . . . . . . . .  521.81J7 Glne making apparatu •• C. W. Cooper . . . . . .  521.947. 521.948 A. Purcell . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  522.029 Baby carrier. S. Kehlenbeck . . . . . . . . . . . . . . . . . . . . . . . . . &22.018 Glycerine and salt from spent soap lye. recover- Skirt and trou.er •• comhined. Zeller & Orager . . . .  521.998 Jarrafk. W . . A. ry . . . . . . . . . . . . . . . . . . . . . . . . . . . .  522.120 ing
\ 
E. K. Mittlnlr . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 522.023 SSlleel!l.;hJ·runHOnfeerr ·a·t·t·a· c . .  h·m . .  e . .  n·t· .·H . .  ·. ·J· .. . H . . o·w  . . a . .  r.d . .. .. .. .. .. .. .. .. .. .. 521522 

•. 06079' arre • packlll� E. ason . . . . . . . . . . . . . . . . . . . . . . . .  521,804 Glycer ne from glycerine foots. recovering. J. � • Bath tub. War & Held . . . . . . . . . . . . . . . . . . . . . . . . . .  521.837 Van Ruymbeke . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 522.133 Smokestacks. device for increasing draugbt in. Battery. See VoltaIC battery. Glycerine from spent soap lye. apparatus for re- R. Gaul . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  522.009 Battery grid. of forced lead. machine for making coverlnll. J. Van Ruymbeke . . . . . . . . . . . . . . . . . . . . .  522.135 Soap lye recovering products from spent J '\"an storage. W. W. GrIscom . . . . . . . . . . . . . . . . . . . . . . . . .  521,791 Glycerine. £roces. of and apparatus for distilling. Ruymbeke . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  : . .  : . . . . . . 522.134 Battery plates. forming storage. Sorley & Pum- J. Van uymbeke . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 522.132 Soldering machine. can J. W. Robert . . . . . . . . . . . . . . 521.896 pelly . . . . . . . . . . . . . . . . . . . . . .  . . . . . . . . . . . . . . . . . . . . . . . . . .  8IJ7 Gold from It. chloride .olutions, separating. J. SsOolldeecriuntt"I'ntgOOml'aeclbecl,.nrle.c, .JJ' .FH' MeyCsL. a . .  u.g . .  h.l.i.n . .. .. .. .. .. .. .. .. .. .. 525211 •• 979314 Bearing. ball. J. H. Myers . . . . . . . . . . . . . . . .  . . . . . .  . .. . .  987 W.  Sutton . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 521.899 d 1:��'!?F�l'i:��:bl�� .�. �����: : : : : : : : : : : : : : :  01� GOlro�
re��:M��':;i>

r1.s��oS":t"fo�� ��?a . .  ��� . . ��us. . .  Sole rounding machine. J . N .  Moulton . . . . . . . . . . . . .  022.168 
Bi I L Z J kl '" Sound conducting apparatus. G. A. Leech . . . . . . . . .  521.800 
BICYC e c"':t�PY'F ' . en ns . . . . . . . . . . . . . . . . .  . . . . . . . Graln·meter. C. L . .. ylie . . . . . . . . . . . . . . . . . . . . . . . . . . . . . SSttaa::'aP •• rseeturne MoPdOe"ltBgstaen' dR .. ST. rWolillelylamstans . .  d . .. . . . . . . . . . .  522.037 Big��:: :he�I�·smif.;�e'B':�iap: :::: :::::::::: ::: : : �. a�:��r:�b�:.\l. bl�����·. ���l.i.� •. �'. �: .��I��: : : : : :  Steam. apparatus for preparmll expanded and re-Block. See Building block. Pulley block. Grave Signal, H. Deveau . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  steahmeabteod"'eFr.· HL .• DNy. eBrart . . .  h . .................................................... .. . . Boat. See Submarine boat. Torpedo boat. Grinding ana polishing macblnery. E. Ford. . . . . . .. J price. 

Mi n e ra ] "  sent 1:or examination 
marked or labeled. 

Boiler. See Steam bOIler. Grinding machine. T. B. Dooley. . . . . . . . . . . . . . . . . . . .  Steam boiler. T .  Miller . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  . .  should be distinctly Boiler cleaner. automatic. A. L .  Bauhard . . . . . . . . .  521.87' Gripping device. C. W .  Nason . . . . . . . . . . . . . . . . . . . . . . . Steam boiler. F. Prox . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  Boller furnace. steam. A. J. Hodgson . . . . . . . . . . . . .  522.059 Gun. breech-loading. I. N. P. Stokes . . . . . . . . . . . . . . . .  521.831 Steam boiler water tube L D DaviS 

151 844 1177 812 
850 
036 !lWi (6143) E. A. C. says : Given an 01d­

fashioned brea.t water wheel 8 feet diameter, head and 
fall 6 feet, gate about 12 inches under top of water. 
what would be the proper speed of wheel at circumfer­
ence ? or the number of revolutions per minute to get 
best effect of water ? A. The wheel should have one­
balf the rim �peed due to the velocity of the water under 
tbe gate head. which is 8 feet per second theoretically, 
bnt practically only 6 feet. The wheel rim for best effect 
should have a velocity of feet per second, or 7� revolu­
tions per mlnnte. 

(6144) G. H. F. writes : Will you kindly 
decide a matter between A .  and B . ?  A. asserts that the 
receiver of a rain gauge placed horizonml; gathers all the 
rainfall, even though the wind deflects the rainfall 45 de-

Ig:l:�.�'!.':p�:at·J:�::!-· i�. Dt�i&ni8iiin;,:.·.mii Be.: 521;863 lI
Gun• r'l;��de�l\.'l.n�Ii'. Latullp . . . . . . . . . . . . . . . . . . . .  ��Brn Steam boiler: water tube: J: W. Van Dyke:::::::. : 

_ ......... '!f'� •• l u .  Tf". " . !!R,pe . . . . . . . . . . . . . . . . . . . . .  "" .. _ !UIlt\e. I;ee TOOl 'llal'mle. Steam. pr',.i"'ririli. -J� VanR'ufli:l1K,ltlr.? . . . . . . . . . . . .  . Bolt. See .Breech bolt. Hanller. See Lamp hanger. Trolley wire Steam trap. C. W. Nason . . . . . . . . . . . . . . . . . . . . . . . . . . .  . .  Book cover. adjustable locking. Cummings & Jor- hanller. Steam trap and feeder. D. I.. Long . . . . . . . . . . . . . . . .  .. dan . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  522.152 Harrow. J.  Porteous . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  522.086 Steel. mannfacture of. B. 'ralbot . . . . . . . . . . . . . . . . . . . .  034 
Igg�k��gl�'i::t�;:t=�r.r 

��
c
�rJir�<i�: .����:: ��:m ���g: :re.�f���i: w.�.I�t1il·. �����: :::: : : : : : : m:� �m�'bEsr;:�:it��"fn<i"indentiiig ' miicitiiie; 'j: 's: 811 

Boot tree. J. Macdonald . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 522.069 Harve.ter and hu.ker. combination corn. J. Hadaway . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 521.1J78 . Bottle closure. R. Flanigan . . . . . . . . . . . . . . . . . . . . . . . . . .  521.7� Drake . . . . . . . . . . . . . . . . . . . . . . . . . .  . . . . . . . . . . . . . . . . . . . .  Stopper. See Bottle stopper. 
�gi:le ���Pl:lie� ·b���eyM8icii bOx: ' Miter 'bOx: " 521.7'7 �:r;,���ek. c;,�r�ultc!n����.l�� '::.: .:::::: : '::.:'.: . '.: : ��g�:: �a�r::o·ii: 'v: ':Ei: RaiidiiIi·. : : ·.: '::.: '::::::.: : : : m Brace and bit gauge. C. Whitus et al . . . . . . . . . . . . . . . .  521.997 Hay pre.s. R. H. Walton . . . . . . .  . . . . . . . . . . . .  . . . . . . . . . . .223 Stove or ranlle. J. Spear . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 521 
Brake. See Vehl"le brake. Hay rack, G. Hausmann. . .  . . . . . . . . . . . . . . . . . . . . . . . . .  522.056 Stovepipe attachment. J. H. Huntress . . . . . . . . . . . . .  521 
I�::�hb���: �eJ,; �ct��Yey: ·Sr· . . :::::::::::::::::: : :  �J�i �::te�.otoJ.fela

��e�w�ie�i��rer: "Tire ' heater: 521.910 ���:�¥:r.�e�':::tF�i�M.:;"���: : : : : : : : : · : : :  : : : : : : : : : Bridie. T. Marcum . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 522.0'.11 Water heater. Street sweeper. P. B. Donahoo . . . . . . . . . . . . . . . . . . . . . .  
g��g: :"�t:\'t��'::'.l:il.ie�ii�?��.�::: ·: . ::: ::. �� l:!'gC.ln�!erl�:'n:t;g�k.S. F. Clark .

. . . . . . . . . . . . . . . .. 521.782 ���::r:'1��'l!'�::,;��:��a�n������·::.: '::.:': : :  Bulldlnf{ block and apparatus for manufacturlnll Horse.boe. J. H. Smith et al . . . . . . . . . . . . . . . . . . . . . . . . . 522.126 Sulky. S. Elliott . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
BuIT::':·o�rl:1t��."ttigg.: : : : : : : : : : : : - : : : : : : : : : : : : : : : �:M� �g:: �:�: f:. lI:n��. : : : : : : : : : : : : : : : : : : : : : : : : : : : : :  m:� ��i��b�n�����fiwGa::v'!w?l��e. . . . . . . . . . . . . . . . . . . . . . Burglar alarm. electriC. A. Stromberll (r) . . . . . .  . . . .  11.423 Hot air regi.ter. R. R. Buehler . . . . . . . . . . . . . . . . . . . . . . 521.1J73 Switch operating device. W. F. Dermody . . . . . . . . . .  522.109 
g�r:IiI:lle::.��I���'.1�rG.:..�������� .����.�' . .  621.1J77 ������!�'i,��b�':ei ·c���c�.T,:g::dil . .... .. .. ........ ...... .. ':.: �:� Swi�c,!:,h��������� . ��.�������: . �.��?�����: . �' . . �: 522.096 Button dril ling machine, J. Webh . . . . . . . . . . . . . . . . . . 522.036 Ice creeper. J. R. Ru •• ell . . . . . . . . . . . . . . . . . . . . . . . . . . . . 521.821 Table. See ExtenSion table. Game table. M .... 
Button.1!eparable. '1'. E. Anderson . . . . . . . . . . . . . . . . . . 521.7'76 Indicator. See Engine indicator. Office door in- chine table. 

grees. B. claims such deflection (45 degrees) would canse Buttons. apparatus for rormlng pearl. G. Carlyle. 522.OU dicator. Tellurian. G. B. Nichols . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  522.082 
a large portion of.the rainfall to go over the receiver. as a , 8:�·cr�:��u�a�neoy. ��·Roberts . . . . . . . . . . . . . .  521 }��::I��0�o�r.riI1:t�e&·�gle : : : : : : : : : : : · : : : : : : : : :  : :':.: �:� r.g�!!'''rum=eH. F.)1�xi'm�: ��.��.��: : . : : : : : : : :  �:� 
less area would be pre.ented to catch the rain. Which Can testinll mach ine. J: B. Clot . . . . . . . . . . . . . . . . . . . . . .  522 Jewel piping macblne. D. H. Church . . . . . . . . . . . . . . .  522,()16 Thr1�hJ�t:e':��.I��. ����� . �.r.�.er and regulator. 
is right. and why ? A. B. is correct. The effect of a 8:::a\"i':��ig:,a8��Y�e.';: l ���Ck: : : : : : : : : : : : : : : :  m ��;�;,a�J'in���:��,:;a�J�i�fay;:,t.?ri':fo'g�l:t�:.;d Tllc for floor and ceiling con.truciioii:j: ·Seipei:·.: �:�M 
slantin'" rain on the actual rain catch is the same as if Car COUPUllIl. C. H. Andrus. . . . . . . . . . . . . . . . . . . . . . . . . . in.truments. E. J. De V laminck . . . . . . . . . . . . . . . . . 521.651 Tile presses. automatic valve gear tor. H. E. 
the gau�ge was tnrned up to an equal angle for a vertical 8� gg�g::��: �?T ��&���: : : : : : : : : : : : : : : : : : : : : : :  : : :  f�ray:�in��hr�!en�e�ie�a£�l�r caw; 'ii: :A: 522,()16 Tln:::J��f;ear;,; 'A::  p:  :Diiro;;.;: : : : : : : : : : : : : : : : : : : : : : :  
rainfal l .  The difference i n  area o f  gauge i s  eqnal t o  Oar door, H. E .  & H .  E. Hoke, Jr. . . . . . . . . . . . . . . . . . . .  Hou.eman . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 521.860 'l·ire. bicycle. E .  M. Bal lantine. . . . . . . . . . . . . . . . . . . . . .  141 
the difference of area between a circle and an ellipse, 8:�.dg�:;;k :: J:l:!r.oii: : : : : : : : : : : : : : : : : : : : : : : : : : : : : :  f�:!'�:.�::�����:M.\?'·c1e�I�;����:::::::::::::.: �:m I �:� ��l,�'ri��rcc�Cl�: If: 2�����: :::::::::::::::: : : :  521.� 
proportioned on the angle of descent of the rain drops. 8� �:�a:�: 1I: c.t: �.h:�"r:l:'iiilio'i::::::::::::::::::: : : t::g: :l�gt�i� ��: r.1.·J��ri�oii : : : : : : : : : : : : : : : : : : :  g�� �i�:.�t��r.Jc.AK���'�:!:·. : : : ·:. : : : : : : : : : : : : : : : : : : : :  �:l� 

(6145) F J H asks ' What is tb e best Car guard. G. Boehm . . .  . . . . . .  . . . . . .  . . . . . . . . . . . . . . . . .  Lamp. electriC arc. L. B .  Marks . . . . . . . . . . . . . . . . . . . . .  521.936 Tire tightener. Hay. & Thnston . . . . . . . . . . . . . . . . . . . .  522.162 . . .  . g:� ��ie���:.;�. t. ���;,tz·:::::::::::::::::::::::.: .t::g R:�f:;: Jie:,,�.cJ�l·:iJ.cLangliiiii : : : : : : : :: . : gii:M!ll ' �g���':.EI.:;rd��� .. J :\iI�rJ.���:::::::::::::::::::.: �:� way to learn to read mechanical drawing. ? Is there any Car safety guard. A. Soll'el . . . . . . . . . . . . . . . . . . . . .  . . . . . .  Lamp. safety. '1'. Lowther e t  al. . . . . . . . . . . . . . . . . . . . .  521.801 Tool handle. J. W. S. Neal . . . . . . . . . . . . . . . . . . . . . . . . . . .  522,181 hook that will give this information to one who does not 8� si.'I:';,�:;.�e�����a�sH·f: e':!�::flaCiuriiig; "j: t::g�l:g'':,'';��tg::r�::�:':;:J�?:;�j.RE.F;�:::.: m:� �ggl ��fd��' J:·:'s�i�r:.I��:::::::::::::::::::::::::.: �:� care to tske a course in drawing ? A. There is no better Parkinson. 8r . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  522.084 Lantern . G. W. Jarmin . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  522.062 Torpedo boat • • ubmarlne. J. P. Holland . . . . . . . . . . .  522. 77 way of learning to properly and correctly interpret the Car wbeels. manufacturlnll. A. J. Fisher . . . . . . . . . . .  521.787 Lantern. M. G. Stevens . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  521;829 Traction engine. C. Qnast . . . . . . . . . . . . . . . . . . . . . . . . . .  . .  
exact meaning of mechanical drawings than by making Car�hfla�b':::.�.��� �.�����.�?:. ��:�.�� .�����.��: .�'. �'. 522.147 t::�:�: ::::�gl�:: �w. �:��!:'. : : : : : : : '. : : : '. : ' :  ':.: m:� ��:::'.';:I'i1n:r. fr:e<:��e�ower:ii: i3alii:ii<iP::::::::: 
a study of mechanics and practice, in drawing. Farnil- Car�.'t'i,a:Je1r.� ������?,i�. ������I.� �.��?�.s. f���: 522.ffi7 Lat�'i,"y'n::l�:�. ��� . �.�����i.�� . . f�� �I

.����. ��:'. �: 522.122 ;g�Re,.ss���':.aJ.t�PiI!��:'nmg:"�p: . .  . . . . .  . .  . . . . 522.051 iarlty with drawings and personiu explanation of their 522 "« T II h T J M h Car •• safety appliance for .treet railway. F. W. Letter box. T. C. Chapf:II . . . . . . . . . . . . . . . . . . . . . . . . . . . . ...... ro ey wire anller. . . cTlg e . . . . . . . . . . . . . . . . . 522.180 meamng from.a draughtsman will do much to give you a car�.e'#��:i 'ieii<ier ·.iii,l ' safety '  attach'wen nor 52l,981 tr:��� bg:e ��J:I��t. arrlson . . . . . . . . . . . . . . . . . . . . .  521.993 �����: b�::J:- �d �il:gas::�r.;: 'combinatlon; 521.778 
general idea of the methods of expression in mechanical .treet. F. H. Homan . . . . . . . . . . . . . . . . . . . . . . . . . . . .  522.115 Light support. J. R. Hughe. . . . . . . . . . . . . . . . . . . . . . . . . . S. T. Andrus . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  521.873 
draughting. but it is only a superficial education. You Carriage. chlld '.

k 
H. I. Humpbrey . . . . . . . . . . . . . . . . . .  522.117 Line fastener hR. M. Chri.tensen . . . . . . . . . . . . . . . . .. . . Trunk corner and hin!'e pieceh G. F. Pottle . . . . . . .  522.182 

call also do much toward this yourself by a study of 8::�' re�:rpf.n
r"e"co��i�::. ';,a·�8ra¥,:':,s�:b���:chalk. 521,790 t��'k�y'8':,::'��f!��;,r· �:��el':,���ler . . . . . .  . . . . . . . . . .  ����ks��1':t'l:l.t':.u. etc .• .E. ron.don . . . . . . . . . . . .  522.1i6 

books on draughting. Cash register, R. M. Hunter . . . . . . . . . . . . . . . . . . . . . . . . .  521.931. Lock and latcb. combined. E. M. & J. E. Mix . . . . . .  521.984 Tubular casinf{s. machine for making, .E. M. Har-Cash relll.ter. R. P. 'l'bomp.on . . . . . . . . . . . . . . . . . . . . . .  521.987 Locomotive .andlng device. F. T. Cba.e . . . . . . . . . .  522.148 rinJlton . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  521.792 
(6146) F. E. D. says : To settle a dis- 8g::�;���:'::l Mn:���?�·::. : ·::::::::::::::::::::: �:M'J ����i�l�� d3:�c.:;..J!·f�·lir'c�o�· Hou.e. J r . . . . . .  521.958 �����';,�·r���a�e\t. � .. :':>� . .  ����:::::::::::: .::::.: �:� pute wiII you please answer through your paper which Chll?n:��e'r.������. :?� ���. �?��������� . ?�: .�: h���';, ��:fe. ����':J�Jl:r�����: : : : : : : : : : : : : : : :  846 ��g:�tt�.g�grn� •• t;;l�r:;' aiiaciime�iS:: 521.957 has the most traction surface on the rail, " locomotive Churn dasber. J. W. Ricker. . . . . . . . . . . . . . . . . . . . .  . . . . .  M:r.netlc .eparator\ H. Carmichael. . . . . . . . . . . . . . . . . C. T. Tliatcber . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  521.900 

with � foot drive wheel or one with 7 foot driver. the 8l=� ���e,:;!. )'. �.�ftl:���.e�.::::::::::::::::::::: M:�k:":::.i?o�:�� �ec:w"'!n������: : :  : : : : : : ::.: : Umbrella rib locking device. F. W. T. Jede�.016. 522.017 weight being the same ? A. The larger wheel has the Cigarette selecting and bOxing machine. J. N. Match box, J. P. Wrlllht . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. Umbrella. self-closinll. J. H. Spragne . . . . . . . . . . . . .. .  521.828 
largest bearing surface, but as snrface does not count in Wood . . . . . . . . . . . . . . . . . . . .  . .  . . . . . . . . . . . . . . . . . . . . . .  522.139 Mea.ure case. tape. W. I,. E. Keutre!. . . . . . . . . . . . . . . Vacuum pan. C. W. Cooper . . . . . . . . . . . . . . . . . . . . . . . . . .  521 .1J74 
friction with a given weight. the smaller wheel will have 8l���;���rsrea�;,r����·::::::::::::::::::::::::::. : �:� M�:�%"ttT��e:.,��Ern:-M�·L�t!1���:�·:. : : ':. : :':. : : : :  �:l�:'f�� ���:;: fie�m;g�';,�t�� iiqiild. ·or·ira.es; 521.!J96 

slightly the greatest pull because of the increased bite on Clamp. Yeager & WestUn . . . . . . . . . . . . . . . . . . . . . . . . . . . .  521.872 Mecbanical movement. J. C. Butler . . . . . . . . . . . . . . . . W. Thom.on . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  522.100 
tbe rail. dne to smaller bearing surface. 8l���: ereec�:f:�Ta��. 'W.P&��'liir��'r.· . . . . . . . . . . . . . . .  521.840 Met:.ll�e�:r:· . .  ��.�': . . ������� . f�� . . �������' . .  �: .�: �:���I::'���;:.':iW.' -K trnetf:���: : : : : : : : : : : : : : : : : : : :  m:�! 

(6147) R. P. J. asks : 1. What should 81g��:";.��.;'ni::t:ir;: �a:h���afor griii<iin·g; c: M:: 521.m �:�:I.b�I��rI�,:W�!�'iiafM�'l!.eE��':,iiIii: : : : : : : : : : :  ��rt�\�gb:����R.JT��. �'. �' . .  �.������: : : :  : ::: :  �H�� 
be the specific gravity of the liquid in storage battery ? coie����inji ·.;pp.irat:.;.; ·R:·P:HOCking: : : : : : : : : : : :  i �m�i.iC����:s ':;,':,��.fO�:::r::::�t:: C. Wolle. . ;:l��'cf�:: li��1iJ:,id C:';�i �.e��Greene::: : : : : : : :  
A. UncJiarged 1 '170 ; charged 1 '210. 2. How long should Commutator. J .  C. Fyfe. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . Mine trap door. Hearth & Bonenberller . . . . . . . . . . . .  521.1J79 Water closet seat. U. G. John.on . . . . . . . . . . . . . . . . . .  . .  
;/ .  II h 4 I t 4 '  h b 5 '  h Ii ht 16 Concelltrator. C. Wallace. . . . . . . . . . . . . . .  . . . . . . . . . . . .  Miter box. ad�ustable. J. Luscber . . . . . . . . . . . . . . . . . . . 522.068 Water heater or boiler. C. T. Toulmin . . . . . . . . . . . .  . .  . ti ce s .  eac p a es. m c  es y m c  es, g one 

confc.;;�a�p.!!..u��'h�sJ.a':;,':,\��� . �� .��� .��.������ 621.929 �g�rJ .• t���'B';'I��
I
���id: " · " · " " " " " " " " " "  

521.833 ;:�:� ::'':,'t��.'' l.pX����ofd .�·. ��.�'. �� ':. :�.�1�: gn.'�u candle power 50 volt lamp ? A. Ten honrs. �s \J 

asks : Please tell me 8g����::�: �: H.c*�rdweii : : : :::::::::::::::::::::: : m:� Mg�����e��r�.t��;,�h�::�?���: : :�:�·. �???: �:�tl! ;��':;'i: PWeiJ�f:y�e �t':;'!l':ers . . . . . . . . . . . . . . . . . . . . . .  521.964 
hO�6��8�ea��f �;CyJ�s is calculated ? A. Divide the 8g�.Pl�{:I&;.gr���'Js'.�: �: .�:�: : : : : : : : : : : : : : . : : :  �m lfgtg�· orS:�,:�!��i. 'li��� . .  ����� .�?���' . . . . . . . . 522.102 ;���I rp�:.'i1u�tr':}�lfe��a'ai�l ;,:f'f"�:-:;; if: N: 522.()I7 

nnmber of teeth on the large sprocket by the number on Cot���:��I� .���.��� ������: �����?� ��� 522,159 ��:�I'e���!'::I."I�'leC�d���.�: : : : : : : : : : : : : : : : : : : : : : m:� WO�I��bin·g 'maciiine: jj: H: iiic;'·:::::::::o2i.ili7: m:kfg 
the small, and multiply the quotient by the diameter of 8g���:'::ihkSj':.���Wll�x . . �.i�:.�?����� .. . . . . .  621.841 ��t 19��: }\f.°I::fWii: : : : : : : : : : : : : : : : : : : : : : : : : : : : : : :·.: m;Mt ;���.;h�Sh

�:- ���i�'i:e�cg,· �ffeeg�ii\Vi.;ncli." 521.828 
the driving wheel. Curl iIlll lron holder. M. A. Sheldon . . . . . . . . . . . . . . . . .  522.033 Nut lock. W. T. Richardson . . . . . . . . . . . . . . . . . . . . . . . . .. 521.941 

(6149) O. L. S. asks : 1. A says that No. 
12 wire has only twelve times more electrical carrying 
capacity than No. 36 wire. B says that the electrical car­
rying capacity of No. 1� wire is more than twelve tintes 

Current machines. controller for alternating. E. Oar lock. J. D. Prescott . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  521.890 
B. V. Seaverns . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  521,867 Office door Indicator. Lawrence & Hopkins . . . . . . . .  521.993 Curtain holdiIlI!' device. O. Anderson . . . . . . . . . . . . . . .  622,176 ' 011 can. G. A. Rawbouser . . . . . . . . . . . . . . . . . . . . . . . . . . .  522.ffi1 Br::�. Pl�!:. �.;lii.?��'!,':.· · · " · · " · · " · · " " · ·  . . .. . 521.000 Oil·b�'!,�·. ��.� . ����� .�����' . .  ��I.f��� ��: .�:.�: 522.156 

E�J'i�b���j :"'��\�:.���: .�: .�'. �.�: .�: . ��������� �:� 8�aE';,�g���I!:'j:��t��.�g:·. �����:::::::::: : �:� 
TRAD E MARKS. 

Accordion •• W. Spaethe . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 24,909 Antiseptic powder. B. L. Maltbie . . . . . . . . . . . . . . . . . . . .  24.925 Beer, lager. Bartholmay Brewery Company . . . . . . . . . �4.915 
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t4  J titutifit �mtritan. 
Canned and preserved fruits and vegetables, 

Reeves, Parvin & Company . . . . . . . . . . . . . . . . . . . . • . . 24,918 
Cement and asphalt blocks and slabs for walks and 

floors, Simpson Br01 hers Company . . . . . . . . . . . . • .  U,931 
Cement, Portland, Societie Anonyme Union Frs· 

ternelle . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 24.930 
China, incl uding plumbers' and toilet ware, 

vitreous. Maryland Pottery Company of Balti-
more City . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 24,932. 24.933 

Ci�ars and cigarettes, Mancbester Cigar Manufac-
turing Company . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . • . . . 24.914 

8��
e
e"t/;;n� w�l's'l����

r
D" Niciioi'; : : : : : : : : : : : : : : : : : : : :  �:�g 

Cutlery and carpenters', machinists', and farmers' 
tools, and hardware, Beck & Gregg HUl uware 

Gre��:fA'd'�iis: a;;imai; ·Emii ·Wiiiiei:comjjai .
. 

y : : : : i1:� MATCH � MACHINERY Heaters, furnaces, ranges, and stoves, and parts of I • 

WELL DRILLING MACHINERY, 
MANUFACTURED BY 

W I L L I A M S  BROTH ERS, 

and appliances for the same
! 

E. C" Fitz .. . . . . . . . . , 24,931 Latest improved. Complete plants furnished. JOS. C. 
I?�';i':��ae;::,sp�:a������a��r:�W&n/lh��:p�.�:: �:�t§ DONNELLY, 1209 Buttonwood Street, Philadel�h ia. Pa. 
Laxative. F. L. Taft Medical Company . . . . . . . . . . . . . . 24.924 
Liniments. M. Queenan . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  24,926 
Lithographing purposes, zinc plates for, Phoenix 
Mat��:s� i���s����t::: .

.
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line of. F. A. Price . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 24,922 

INSTRUCTI UN �� MAIL 
In Archit.ecture. 
Architectural Drawing. 
Plumbing, Heating and Ventilation, 
Bridge Engineering, 
::::����:���

n
�e:��fnfl, 

::�g:���:i Drawing. 
Mining, 
Engllsb. Branches, and 
E L E C T R I C I T Y .  
Diplomas awarded. To begin students need only 

know how to read and write. Send for F BEE Circular 
ot information stating the subject you think of studying 
to 'I' I)(� t. : o l· .·e l!!i pon d e n c e  � c b o o l  uf lU e (� h a llics 
and J u d ll s t r i u l  S c i en c e s ,  SCI'u n t o n ,  )!a. 

4000 STUDENTS. 
M U S I C  AND LO N G E VITY. -A PAP I£R 
by Ephr&.im Cutter, M .D., in which the author endeavors 
to show that music pL'o l ungs or is thought. to prolong 
life ; that d iseases pecn l i ar to and preventive of long. 
ev ity are those that impede the circulation of air, blood 
and nerve force. ,('flat music is physiological ly capNble 
of en largiDIl the- chest and the capi l l aries and of calming 
and regular,ing, if not increas inl! nerve force, Hnd t.hat, 
other things being equal , longevity should belong to 
musical peop le. Contamed in SCIENTIFIC' AMERICAN 
SUPPLEM ENt'. No. 9�4· .  Price 10 cents. '1'0 be hnd at 
this office and from all newsdealers. 

Photollraphic use, paper for, V ereinigte Fabriken 
Photographischer Papiere . . . . . . . . . . . . . . . . . . . . . . . .  24,!llO 

Pills, certain, W. A. Abbott . . . . . . . . . . . . . . . . . . . . . . . . . . 24.923 
Salve, lip, O. Map:enau . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 24.92'7 

I T H A C A .  N .  v • •  

Mounted and o n  Sills, for 

deep dr shallow wells, 
with steam or horse 

Study E lectri c ity at Home "Pacif ic " & "Un ion" 
Shirts, A. M. Stockwell . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  24.913 
Tie plates. Central Oil and Supply Company . . . . . . . . 24,936 
Whisky, Scotch. J. Robertson & Son . . . . . . . . . . . . . . . .  24,916 
Wool fat. Wool Oil Refining Company . . . . . . . . . . . . . . 24.929 

DESIGNS. 

:g���C�.
M
L��::�.�: · : : : : : : : : : : : : : : : : :::::::::::: : :  i� 

Brooch, W. Durand . . . . . . . . . . . . . . . . . . . . . . . • . . . . . • • • • • . .  23,398 
Coupon. W. B. Bryan et , , 1 .  . . . • • • • • • • . • • • . • . . . . . . • . . . .  23.397 1 r���b';;;A'E,:.'l: r·ft��Od : : : : .· : : : : : : : : ::::::: .::::: �g:� 
kt����:�t�W���

a
Cg;:y .�: . ��.���'.',',',',',',',',', �.�u, 'La: �i:� 

Razor strop, F. Kampfe et a!. . . . . . . . . . . . . . . . . . . . . . . . . . 23,401 

A .. t r i l l l. t ·d c o p y  of the specification and drawing of 
any patent in the foregoing J ist) or any patent in print 
issued since 1863. will be furnished from this office for 
25 cents. In ordering please state the name and number 
of the patent desired, and remit to MUDn &I Co., 361 
Broadway New York. 

( ! u n a d i a u  p a t e u l l!i  may now be obtained by the in­
ventors for any of the inventions named in the fore-
ff����11cr[�(m,

e
e
d ��:l :m s�':,'p

�
e.
Ii�tre 

c
����� $#I,����i 

iIl strnctiODS address Munn & Co., 361 Rroadway, New 
\ ork. Other foreign patents may also be obtained. 

.. 

O lt D I N A lt Y  lt A 'l' E S .  
I n .l d e  l" alre.  e a c h  i n . e .-lion - .. 1 :';  cen ts a l i ne 

U Il(!li: JJ a a- e .  e Jl c h  i n 8el' tion - . .. ..  51 .00 a l i n e  
or For some classes of Advertisements, Special and 

Hioher rates al·e nqllirea. 
The above are charg-es per agate line -about eight 

words per line. ':rhis notice shows the width of the line. 
and is set in �ate type. "F.nlZraving-s may head adver .. 
tisements at tlie same l'ate per ag-ate line, by measure­
'Dent, as the letter preS3. Advertisements must be 
received at Publication Office as early as Thnrsday 
morning to appear in the following week's iss11e. 

LATH E S Shapers. Planers. Drills. Machine Shop 
� Outfits, Foot Lathes. Tools and Supplies. 

catalogue Free. SEBAS'I'IAN LATHE CO., 
120 CULVERT ST., CINCINNATI, O. 

W�NTED,PAnNTED NOVELTI E.S 
AT ONC E.  ALL- N OVE. L - 0 0 0  & U & E.r U L -LARG.tST ORGA�O COMPA N Y  I N  THt  WORLD  f O R  1 HE.. MANu r ­,AC.T U R E.  INTRODu C T ION & SALE. O F  NE.W TH I NC.� O F F I CES & AG.E. N T S  

E. V E. R Y W H t Fl. E  - 5£.1'110 DESCR.IPTION ,0;. PART I C U L  AR S - AOO R. E. 5  5 (,1>..,1>..\.-\)\:"'0'- \)'\ ()\)'K \\\,)\l\..\:::", \\.. ':> MAG Ie INTROOUCTION CO  s't...."" 'tR't.-'t.... ()� �??\.-\c..?., \\)'" 321 B R..O A D W/W  N(WVQRK NY 

:El.E.A.D Y ! 
Fourteenth Edition oj' 

Experimental Science 

120 Page� a n d  1 1 0  !S u p e1'b C u ts added. 

Just the thing for a present for any man, woman, student, teacher, or any one interested in science. In the new matter contained in the last edition will be found the SCientific Use of the Phonograph , the curious opti cal i l lusion known as the Anorthoscope, tOlZether with other new and interesUn..e: Optical 111usions the ( I otical Pl'ojection of Opaque Objects. new experim'ents Ll Projeq,ticn, Iridescent Glass, some pOints in Photo­graphy. Including- Hand Cameras. Cane Cameras, etc.; Systems of El ectri cal Di stribution .. Electrical Ore Find­er, Electrical Rocker, Electric enimes, How to Color 
�ib�:�!

l
�:�te�
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���c
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b
f !�{l :i��:' �ffn�e;::t

a
�o

d
:�e�! tiflc readers. 

840 pages, 782 fine cuts, substantially and beautlfnlly bound. Price in cloth, by mail. $ 4 .  Half morocco, Sil. 
�.se1td f o r  iil u st1 ·a.ted c'i.rcUi,(l1 '. 

M U N N  & CO. ,  Pub l i shers, 
Office of the SC I E N T I F I C  A M E R ICAN,  

361 BROA D W A Y ,  N E W  Y U R K o  

by our correspondence method, with FRlCE ApPAHATUS. G S d Terms low. Cat. free. ScientifiC Machinist, Clevel'd, O. a an 

Brothers 

A RT ESIAN WE LLS -BY PRO F. E. 
G. Smith. A paper on artesian wel ls as a source of 
water supply . Es�ential geologicnl condi t i ons of arte­
sian wel ls . Some chemical feuture� of artesian well 
supply. Contained i n  SCTE8TT FIC AMERICA"S SUP. 
PLEMENT. No. 94 .

• ' Pri ce 10 cents. '1'0 be had at this 
Office and from al l newsdealers. 

O I L WE L L  S U P P LY GO. 
Mannfacturers of everythinll needed for 

A R T ES I A N  WE LLS 
f
W'oYI:��

r �::l��!: ';r;:,
r 
c���k��

r
��11���t 

Tools, etc. 11 1  u.s'd cawlogtte. "rice I Lsts, 
t.tnd discount sheets on req ue.st.  

Pittsburg, 011 City and Bradford, Pa. 
Also, 3� Cortlandt �t., New York. 

'J'he macbiuer;r I make i s  
you want. Every mach ine bears the im print 
of my brain as well as my name Of the best 
work and finest material, it does the b e st 
work , saves the m o st time, and makes you 
the most money. Send for a catal ogue. 

br����f����,:h�,��g.�'C�r�I1ft�
a
;�;,e�s�b=���: ito:. 

P . P R Y I B I L , 488-500 w. 41st St . •  N E W  YO R K. 
--.-�---

Wire Bend ing and Fo rm ing 
Estimates furnished for machines and forms, either 

��gte��cti���y
a
��d :���l:�iY��o

o�r�e��le required. 

L. I. DARBY, Mulberry and Chestnut Sts., Newark, N. J. 

Adjustab le  Band Fasteners 

THE ONLY 

For N 

D R I P L E SS STRA I N E R  
i n  the world. 

li:"� 
d
1fo �.!�

i
!o

t
�p�

e 
spout. No falling 01. 
Beautif'y nickel plated. 

re���� �j �l'c�d4��� on �".ITI .. IIT� •. II, � .. .. ===� 
Otcanda.rd Otnli n-cr 00. 

V E GE TABLE PA RC H M E NT. -A VAL- A M E R I C A N  GAS FU R N A C E  C O  uable  paper on the properties, uses and manufacture of • 
this product. Contained in SCIENTIFIC AMreUICAN SUP- of ELIZABETH, N. J., PATENTEES OF 
PLEMENT, No. 9 4 ii .  Price 10 cents. To be had at this A Comp l e t e Syste m for the generation of a office and from all newsdealers. OHEAP AND  PERFEOT FU EL GAS . CONVENIENT PUNCHING PRESSES GAS B LAST FURNAOES , 

For Hand Use. for all kinds of Mechanical Work, 
Lightll i u lr  and Gree n lti ve1' Screw H I C H  P R ESSU R E  B LO W E RS,  ETC. P l ates (for Pipe and Bolts) , Taps. Dies, 
Reamers Tap Wrenches. Bolt Cutting pr Illustrated Catalol/Ues on application. 
and Drilling Machines, and many other Address, SO NASSAU S'l'REE'l', NEW Y O ltK. Labor Saving Tools. 

Mannfactured by 
WILEY & RUSSELL Ml'G. CO., 

Gre e n fi el d, Mass., U. �. A .  
SeiUl. jar n e w  Cata!o!/1Ul. 

T E L E P H O N E S .  
TH E V I A D U CT CO  • •  

2 So .  Howard St. , Balti more, M d . , U . S,A, 
MANUFACTURE 

the very best T e l e ph o n e , T r a n s m i t ter, 
and Mag n e to B e l l  in the World and guar­
antee them. Twenty-two years' experience 
In electI1cal appliances. Send for Circulars. 

The Best Mecbanical Help An inventor, investigator or experimenter 
can have is a great machine shop, whose 
business is ( first) to do regular work, and 
(second) to help develop ideas. We .have 
that shop, and have put what we have to 

HAIG H T  .. C LAR K A L B A N V  !lay i n  a primer-will send it. 
GIl , N . V. ' THE: JONES BBOTli'EBS ELECTRIC CO. CIN'TI, O. 

AII __
_ I R

_
O� R�� B��S:T���:ERS

, Patent E lectric 
of Every DeSCription. Also B lt A SS, C O M - V I S E .  POSITION, A L U M I S U M  and A I, I J M I N U M  

BltONZ E C A ST I N GS, P U RE C O I'PElt CA ST­
IN I ' !S  free from blow holes. 
Japanning and Nickel Plating. Lillht Machine Work. 

"-' ALL WO R K  S T R I CTLY FI RST C LASS.",-
K a, O R E  B R EAK E R  

Capacity np to 200 tons per hour, 
Has produced more ballast, road 

metal, and broken more ore than 
all other Brea"e s combined. 

Bui lders of High Grade Minin/l I 
Machinery. King-.. Darragh Con­
centrator. Connersvil le Blowers. 

�end for Catalogues. 
C A T E S  I R O N  W O R K S ,  

.i " ( � �o. (: l i n r n ll 8 (  • •  (� h i c ua-o 
N. Y. 237 C. �"ranklin St.. Boston. Maps. 

TH E " CLIMAX " 
Stereotyper and Mou ld ing Press 

combined, for making per.fect C e  1 1  u ­
l o i d  !i' t e r e n typ�!jii to be used in 
place of metal stereotypes. Also for 
making ltu b b er "' t a m p " .  Shonld 
be in use in every printing Office. 

See SCI. AM., Dec. 30, 1893. Send for 
circular to 

T O il:  J .  F .  W. n O R M A N U O .  
21 ' E. G e rman lOt" 

Bn l ti m ore, M d. 
Manufacturers of 

Rubber Stamps, Vulcanizers. Stereo­
type Machinery and Supplies. 

What Is claimed, is 
savinJli no tuming of '�ii�ii;�� �l:;'�g, bJAr:! sll'.t'T�i

o
move:;���: 

The screw and nut Is not used 1-10 as much as the 
old way, consequently will be that much less wear. 

-MANUFACTURED BY-
Capital M achine T o o l  C o . ,  A ub u r n ,  N. Y. 

CHUCKS The National 
All sizes and styles 
Pat'd Rf"V e rsi b l e  

J aws. l11us. catalogne. The standard 
Chuck since 1&82. Address W. WHIT­
LOCK. R. I45. 39 Cortlandt St . •  New Yprk 

"I> '��%ADJUSTABLE H O L D E R S  IJ l K I N CANDESCU�YLAMPS . 
.• : f O.CWHITE GO. WORCE.ST E. R ,  , ,'" " "tt- S E N D  FOR C I RC U L A R S . M AS S .  

Gasol i ne  
Engines , 

Marine a n d  !S tat ionary . 1 h. p. to 'ii h. p. 
Safe, Simple, Economical. 

THE G L O B E  G A !S  E N G I N E C OM I' A N Y , 
ii3 N. 7' t h  Street. P h i l a d e l t.h i a .  P o .  ---

SILK BIJ E A CHING, N O TES O N . -
By S .  J. Pentecost, F.e,S. A paper reviewinJ! �ome of 
the principaJ methods used, comparing and examininU' 
their efficiency, and giving detai ls of one 0 1' two pro ... 
ceS8es recent ly introduced. Contained in ROIENTIFIC 
AMERICAN SUPPL�MENT, No. 911 .  Price 10 cents. '1'0 
be had at this office and from aU uewsdealers. 

CASO L I  
E N G I N E S .  

M O S 'I' ltE L I A B LE, 
SMA L L  COST, 

GltEA T MERITS. 
pr Send for 1894 Catalogue. 

P. F. O L D S  8c S O N ,  
Box 218, L a o s inll", Mich.,  U . S . A . ' 

pr E!S 'I' A U I . I !S II E U  1 !'j4 � .  
The M ost Popu lar  Sc ient ific  Paper  i n  the  World 

O n l .,.  83.00 I t  Y e lu·. I n c l u d i ll g'  P O I!I I D lI'e. 

Weeld J"-�2 N u ltl b e l's  It V e ll.I·. 
'r h l l!.l  "' i d f� l y  e i l'c n l ll r e f.1 and spiendidly illustrated 

paper Is published weekly. Every numbe,· contains six­
teen P8Jles of useful information and a laree number of 
orbdnal engravinJ:: s of new inventions and d.iscoveries, 
l'epresentinJ;:' En,nneering Works, Steam �Iacbinery. 
New lnventions, Novel ties in MechaniCS, Manufactures. 
ChQ2AiQU'J7. lillODUoici't.y 'l.'o).Qprapby. PhotograpbJ!'� .Arch ·. 
tecture. Agriculture, Horticulture, Natural History, 
etc. Complete list of patents each week. 

'!' e l' 1 I I8  of � l I b I!l C I' h" i O I l .-One copy of th", SOIEN­
TU!'I(.' .. �MERJCAN will be sp.nt for O l l e. 11et.u -52 numbers­
postage prepaid, to any SUbscriber in the United States. 
Canada, or Mexico, on l'pceipt of f II .· e e  d o l I n  I'", by the 
publishers ; six monthS, ,1.50 : three months, $1.00. 

C lubs.-lSpecial rates for several names, and to Post 
Masters. WI1te for particulars. 

'rhe safest way to remit IS DY Postal Order, Draft. or 
Express Money Order. :Money carefnlly placed inside 
of envelopes, secw·ely sealed, and correctly addressed, 
seldom goes astray. but is at the sender's risk. Address 
all letters and make all orders. drafts, etc., payable to 

IU V N N  &; U O ". ; un 1 l " .,.uhv llj· ,  N e w  1' " ,'1" 

'I' H E  

Jdentine �mtt'i(att Juppltmtnt 
'l'his is a separaLe and distinct pUblication from " t'D II: . '  

SCIENTIFIC AMER ICAN, but i. nnlform .therewlth in sir.: 
every nnmber containlnll sixteen large papes fnil of en­
lll'aviDllS, many of which are taken from foreign papers 
and accompanied with tl'anslated descriptions. '1'8 k 
SCIENTIFIC AMERICAN �UPPLEMENT is pnbllsbed week. 
ly. and. includes a very wide ranR"e of contents. It pre .. 
sents tbe most recent papers by eminenL writers in al l the principal departments of SCience and tbe Usefu l 
Arts, embracinIl BlolollY, Geology. MineralollY. Natural 
History, GeOllJ"aphy, Arcb",oloIlY. Astronomy Chemis. 
ky, ElectI1city. Light, Heat, Mecbanical F.nllineerin ••  
Steam and Railway En,nneel'ing, MiniD�, Ship Bui ldin�. 
Marine Engineering, Photo�raphy, 'rechnology. :uanu .. 
facturiDll lndustries. Sanitary EnJj[ineel'inll, AgricUILure. 
Horticulture. Domestic Economy, Biolll'aphy, Medicine. 
etc. A vast amount of fresh and valuable information 
Obtainable in DO otber publtcatlOn. 

The most important Engineering Works, Mechanisms, 
and Manufactures at home and abroad are i l lustrated 
and described in the SnpPLEItIENTa 

Price for the SUPPLEMENT for the United States, 
ear.aaa, and Mexico, $5.00 a year ; or one copy of the 
SmENTIF]C AM I<llUCAN and one copy of the SUPPLE­
MENT, both mailed for oue year to ·one address for $7.00. 
Single copies, 10 cents. Address and remit by postal order. 
express money order, or check. 

lU V N N  &; UO . . a li t  1I ...... lI w .l )" ,  N e w  y .... k. 

�uildiug �ditinu. 
'l'BJ!: SCIENTJJf'JC AMERICAN ARCH I T E C T S' .ANn 

BUILDERS' EDITION is issued monthlYa $2.50 a !,"ear. 
Sin"le copies. 25 cents. Thirty-two large quarto pages. 
forming a large and splendid l1aa:azine of Architecture. 
richly adorned with eiegant piares in. calm's, and with 
other flne engraviDIZI!I ; illustrating the most interesting 
examples of modern architectural construction and 
allied subjects. 

A special feature is the presentation in eacb numb8l' 
of a variety Of the latest and best plans for private resi ... 
dences. city and country includinll those of very mod. 
erate COSt as well as the more expensive. Drawings in 
perspective and in color are given, tog-ether with Plans, 
Descriptions, Locations. Estimated Cost, etc. 
The elegance and cheapness of this magnificent work 

have won for it the L a r� e !!li t  <..: i rc u huion of ooy 
Architectnral publication in tJbe world. Sold by aU news­
(lealers. $2.50 a year. Remit to 

lU V lS lS  &; UO • •  P u b l i sher.. 

361 Broadway. l!iI'ew York. 

© 1894 SCIENTIFIC AMERICAN, INC



Founaea b1/ Matlitlw fJa.f'W, 1180. 
H E N R Y C A R E Y  B A I R D  & CO . ,  

INDUSTRIAl. PUBLISHERS. BOOKSEJ.LERS & IMPO R1.·ERS 
S1 0 Waluu t  ";' .. l'h i l"delpbht, l'a .. V . I'>. A .  
g-Our new and Revised Catalog-ue o f  Practical and 

Scientific Books. 88 pag.es. Svo, and our other Catalogues 
Bnd Circulars. the wnOle covering every branch of Sci .. 
ence appl ied to the Arts. sent free and free of postage 
to any one in any part of the world who will furnish his 
addre ••• 

w. L.  DOUCLAS $3 S HOE I S TH E BEST. 
NO SQ U E A K I  N il.  

$ 5. C O R DOVAN fRENCH& ENAMELLEDCALF. • 
$4.$3.5_° FINE CAI.f&1<AN6AROo. 

$ 3.!!P POLlCE,3 SOLES. 
$1) SJ.$ 2. WORKINGMENS �. EXTRA FINE . 
$2. $I.� BOySSCHOOt5HOES. · ' LARIES . 

$ 4 $2!'J$2 .  J.� N"Ol � . BES1' PO .. A 
SEND FOR CATALOGUE • 

L' DOUGLAS , 
BROCKTON, MASS. 

You can save money by weariulr the 
W. L. D onwIa!! $3.00 Shoe. 

Becan 8e. we are the largest manufacturers of 
this grade a! shoes in the world, and guarantee their 
value by stamping the name and price on the 
bottom, which protect you agalns' high prices and 
the middleman's profits. Our shoes equal custom 
work In style, easy tlttlng and wearing qualities. 
We have them sold everywhere at lower prices for 
the value given than any other make. Take no sub. 
IlUtute. U your dealer cannol, supply you, we can. 

J tieuti f i t  !tuericau. 
* T H E  l i  MU N SO N " TY PE W RITE R .  * 

'llhis machine is an " evolution," the outgrowth of years of experience and tbe 
best �'il'��e�

f :����';,.
w0'i�' IsIttf�:�:Pl:':',��f,eab:�,�:��t�O th

e 
l<:nsi ly  operated. with V n i v e r o n l  K e J"  H o ard. 

INTERCHANGEABLE STEEL TYPE WHEEL, 
ing �:::.�� ep�<;'3:si��:c�� �h

o��rf: �T!:r�n�
h::�'i.':es�elght, with carry-

Htghest Medal A.warded, World's Fair, Chicago, l893. Send jor circular to 

The Munson Typewriter Co. , 1 7 1  E. Divis ;on St reet, Ch icago. I I I . ,  U .  S, A. 

Patent ROCK EMERY MILL STONES. 
Next t o  Made tQ 

Diamonds Fit Any 
in Mill Frame Hardness 

and without 

Durability. change. · 

Cuts every s ubstance with unexampled rapidity ; 
always sharp ; emery face Never D ressed . As 
much more Durable than other stones as they are Harder. Never Glaze ; grind everything. Most 
Rapid Grinder known. 

Send for Circular. 

STU RTEVAN T  M I LL CO .. Boston ,  Mass. 

Deer Park 
AND 

Oakland 
O n  t h e  C rest o f  t h e  A l leghanies. 

(MAIN LINE B. & O. R.R.) 
S E A S O N  O P E N S  J U N E  23, 1894 

n't Kill Yourself 
SMOKING. 

the HARMLESS SMOKER NO SMOKE I N  TH E MOUTH . 
It retains all the ltavor and enjoy-

of smoking aclgar without the (jan be used for cigarette 
and makes It absolutely 
as it prevents inbaling : 
to quit the habit when 
Send for free circular 

you are skeptical. R"f��&'t�salPe��,��cago. 
The Bai l ey Automatic B icycle B rake 00 is as quick in action as thought it.­

self. So unobtrusive. the rider 
would never know he had it were It 
not for the instant and effective aid 
It gives him wben wanted. BAILEY 
M�·G. CO., 207 S. Canal St., CHICAGO. 

The Berkefeld Large SnDDly Filter. 
The best and most reliable tllter In the\-· 
market, tested and indorsed by many \ j. 
leading authorities in Europe and 
America. It gives a continuous flow 
of tlltered water. absolutely free from 
germs. It is easily cleaned, as all im­
purities remain on tbe surface of the 
:filtering cylinder. Cylinders can be ste­
rilized by boiling in water for an bour. 
Send ior circulars and prices to the 
B E R K J!: F I U . D  F I l, T J!: R  C O . ,  

4 Ced a r  St reet, New York.  

t 5  

DEAFNESS ! 
THE CARBO PHONE 

is invisible and a b !Oi o l u t e l y  til e b e s t  of  anythin� yet 
��!
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of a fly a g-reat distance. �hiS instrument will overcome 
any kind of deafness unless tbe ear is stopped by catarrb, if such is tbe case, our vaporator cures it permanently. 
CARBO PHONE CO., 1524 Masonic Temple, Chicago, DI. 

WOR'l' H L E Y S'l' A L L  WORKS, 63 .. Elm St., Boston, Mass., have sold 6000 of his 
M Patent �-lb. Slow Feed Oat Mangers . Price, 

��·f.OwIt�:'El� �?iir�af�:�t�\;iA'a.Y. 

Parson's Horological Institute. 

gcnooi for lliatcnrnakerfb 
ENGRAVERS AN D  J EW E LERS, 

or Send jor CatalogtW and Rejerences. 

PARSO N ' S  HOROLOG ICAL I N STITUTE. 
302 Brad ley Aveline, PEOR I A , ILL. 

Rates, $60, $75 and $90 a month, accordiDl1 to location. 
Address 

LIGHTNING C O N V U C T O R S. - A STARRETT'S I M PROVE D B E V E LS valuable Mnd exhaustive paper g-iving Reynold's instruc­
tions for erecting and testing J i�htninJc rodA . Contll ined 
in 8CIESTIFIC AMERICAN 8UFPLEMENT, No. 906. 
Price 10  cent.. To be had at this office and from all 

B U Y  
T E LE P H O N E S  
T h a t  Ill·e good-n o t  • •  eheap t h i l l er s . "  The difter­
ence in cost is little. We guarantee our apparatus and 
f,�

r
:�!�:n�� ���\����mS::l���eJ1;�)� .r���.h i��

t
S
. 

WES'J'ERN TELEPHONE CONSTRUCTION CO., 
440 Monadnock Block, CHICAGO. 

La'IYJest ManujactJwrer8 oj 7'elephones 1Jn the United State •• 

W OO D E N  T A N KS.  
F(lM\�����1ss��l'lr��d,,��'A

f
�;t�r.�

s
' 

La. Red Cypress Wood Tanks a specialty. 
W. l<:. e A I.DWJ!:L J .  C O . ,  

217 E. Main Street, Louisville, Ky. 

• �Yl-k:!=!!� 
illnstrated In SCIENTIFIC AMERICAN, March 31si, p. 197 

L I C H  T PROOF F I L M  C A R T R I D C E S .  
N O  DARK R OOM R E QU I R E D. 

Best and Most Practical Camera in the World regard­
less of price. Prices. $S to $ 1 � .  

IIlr Smd jor DesCription, with Sample oj Work. 

Boston Oamera Mfg. 00., 382 Tremont St., Boston, Mass. 

STOREKEEPER �o
���� 

Register. It gives you a record of 
the days' sales that can be sworn by. 
Enforces accuracy and honesty. 
Three duplicate tickets, one for 

�g;;oc:�ri���t�! ��!i:f��n
e� :::X 

will save you many times its cost. 
Best " Day Book" on eartll. Send 
for an illustrated catalogue whlcn 
tells you all about it. 

C H I C A B O  AUT.  REG ISTER CD. 
lM MONBOE STREET, CHICAGO 

W E - H O U S I<� AND COLD ROOM. -BY 
R G. Hattleld. With directions for construction. Four 
engravings. Contained In SCIENTIFIC AMERICAN Sup­
PLEMENT, No. ,', 1 1 .  Price 10 cents. To be had at this Office and from all newsdealers. 

BAR N E S' W AT E R  E I ERY  
TOOL  G R I N D E R  

Has no p u m p s, 
no v a l v e s. No 
piping required 
to supply it with 
w a t e r. Always 
r e a d y  for u s e. 
Simplest in con­
struction, m 0 s t 
efficient in oper-

Send f o ]'  . C a t a lo gu e  and 

Prices. 
w. F.  &. J O H N  B A R N ES CO. 

1999 R u by Street. Rockford, I I I .  

ij�litl�[IiIIHf.1 
GAS E N G I N E S  & VENTILAT ING  FAN S 

GEORGE D. DESHIELDS. Manager. 
rumberland, M",., up to June 10 : after that date, either 
Deer Park or OaJ<land, Garrett County, Md. newsdealers. 

S T E E L, I R O N ,  CO P P E R , Z I N C, B R ASS,  T I N ,  
1ri�dM':.��::c.�t;:,rW��I���Mfo1o;:��da�J' furQ'UfIfsd !fie, �rg::; £�a�irlrlW� S��; 

and Malt Houses, Distilleries, Filfer Presses, Stone, Coal and Ore Screens, Brick and 
T
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S&�6�:' 
THE H A R R I N GT O N  '" K I N G  P ER F O RATI N G  C O . ,  C h icago, 

. 

And � Pearl Street •. New. york.. . .  

MESSRS. MUNN & CO. ,  Solicitors of Patent.. have had nearly fifty 
years' continuous experience. � 
one may quickly aBCertain, free, 
W�t���'i,l:�/�'i't:'fo Ef��br C�� 
�m.munications strictly confiden-f:� to �?t:fn

d
fg�:. �:..r��t

s and 

PATENTS 
taken through Munn & Co. receive 
special notice in the Scientific Amer-
!.'i��nil�

i
tJI��{�:�& :a�e�� I�::i 

Circulation of any scientific work. es a Yl";fdr��e��WN''li��/;ee. 
New York, 361 Broadway. 

S I N T Z  GAS E N G I N E  C O  • 

GRAND RAPIDS, MICH., 
V. S. A. 

l\1aIIutacturers of the S i n t z  Stn­
tio'.ary al ld IUnrl ne HaN and Gaso l i n e  a.; n g i ll e s .  Especially 
'tl:�tr:g.

for
R:�:

t
!.iri'.'

d 
m��e:�� 

tured or natural gas -Boats and 
launches. Prices within the reach 
of all. P- Sef id for Catalogue. 

Mention this paper. 

_-- AN-D FI NE  GRAY If\ON ALSO ST [ -�ALLEA§ L£. ' C�ST INGS FR� �ECIA� ERN S -- - j F I N[  TINNING JAP-- p1\1 , S DEVLIN 1!( co " F I " , SH " O . ANNIN G 
.J THOMPILEHIGH IWE 5< At,lERICAN-5l" PHILA � 

TO MANUFACTURERS 
and others seeking a desirable 

LOCAT I O N  FOR FACTO RI ES. 
One of the most beautiful towns in Southern Illinois 

is situated at 
PELLONIA, ILL. 

This thriving town Is located on the north bank of the 
OhIO River, two and a half miles below Paducah, Ky.; 
tbree miles below the mouth of the 'J.1ennessee river ; 
and twelve miles below the mouth of the Cumberland 
river, and forty-eiJ,!;"bt miles above the jUllction of Ohio 

: and Mississippi rivers. It has a population of about 700 
inhabltants, and at present has one saw mill and :flour 
mill. Excellent church and school advantages and 
healthful climate. In addition to two dally packet lines, 
the Paducah branch of the Cairo Short Line R.B. enters 
tbe town from the north, giving direct communication 
with St. Louis, Mo., which is distant only 159 miles. The 

;PR E V E N '' '� di�ease, waste, pl�er- I tr:ge:
s ;:::����:���n��t����d ����

o
::�r!�f:��c� 

�¥ft�
f �fo�a;6r:���I�!nI;a:�::dY:�' t�on for aU kinds of woodworking e�tablishment�, espe-

A FF O R D S  �ach user fresh, dr; ��':!��s 
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n
U;�;� pure soap. starting new industries, would do wen to investigate 

T he Only Clean Sanitary ana Sufe the unsurpassed advantages of this location. Corre-
"U(ty to use soap.

' , spondence.invited. Further particulars may be ob�ained 
W. R. RA N N I E, �lt�fs'""s"�,��E:" c1e£;' J..W:�p�?Vo���3�:D.�1

l
· ; Rochester, N. Y., V .  S.  A .  

E L EC'l' RO MOTOR. S I M PL E .  H OW TO 
:::�f;r d:�i�e.ra:d'g���;:;;���

c
�tt�

o
: �i.�ro

a�s�\��� 
amateurs to make a motor wn icb m i�ht be driven wltn 
advantage by a currpnt derived frum a battery. and 
which would have sutficient power to operate a foot 
lathe or any machine requirinll not over one man power. 
Witb 11 figures. Contained in !:o:-CI ICNTIFI(' AM"E I U C'AN 
SlJPPL<MKNT. No. 64 1 .  Price 10 cents. �·o be bad at 
this ollice and from all newsdealers. 

S T ER EOPT I CON S .  
MAG I C  LAN T E R N S  AN D 
ACCESSO R I ES, SEND FOR CATALOGUE 
TO CHAS BES[LERMAKER218C�NTRE ST. 

-� N E.W YO R K ; 

W:::tb��e?[::!�, i�ol�.:l:'��\M�� c�';!,';!:��\n����bY! C�al'n BELTING of  Various Sty les,  ELEVATO R S ,  C O N V E Y O R S '� 
for blowing church .organs, running printing preises, C O A l  M I IS I N G  Rod H A N D L I N G  M A C H I N ERY coft'ee mills, ventilatlDjl fans, ice cream freezers, meat. I . '  . 

choppers, etc. In. use the world over, and recoml!'ended , The J E FFR E Y  MA N U FACT U R I N C  CO C O L U M B U S 0 � water companies everywhere. Address for CIrcular . ,  , I 
.. ae ..... Water ltlotor Co., N e w ark, N. d •• V.S.&. _ .  pr Sma f<n" .. os .. Catalogue "C." Branches: CHICAGO-NEW YORK. 

If 80, we can supply you. All sizes 
m o n n t e d  and 1 I 1 1 1 1 1 0 n l l t e c i .  always 
kept in stock. Remember, we make a 
specialtyof selecting stones for all spe­
cial purposes. pr'" A sh for catal()(}ut 

'l'lr e' C I, E V E I , A  N J) ";'l'ON E  (�O. 

lid Floor. Wilshire. Olevel�n:d. O. 

A New and Valuable Book. 

12,500 Keceil,b. 7 0 8  P u g e " .  Price $ 5 .  
Bound i n  Sheep, $ 6 .  Half-Jlm'occo, $6.aO.  

This splendid work contains a careful compilation of 
;�� m��;�
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e���r� ell ti�c  A ul el'i e n  11 durilliz the past fifty years ; together 

with many valuable and important additions. 
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being represented. It is by 'lar the most comprehensive 
volume of the kind ever placed before the public. 

The work may be regarded as tbe product of the stUd­
ies and practical experience of the ablest chemists and 
workers in all parts of the world j the information given 
being of tbe bighest value. arranged and condensed in 
conCise form convenient for ready use. 

Almost every inquiry that can be tbou!,ht of. relating 
to formulre used in the various manufacturing indus .. 
tries, will here be found aDS wered. 

Instructions for working many dillerent processes in 
the arts are given. 

pr�g��Ty ':v�IY fi�J i��t�t���·��Kh �h��
c
rs �� ����t�� 

value in their respective caUine;\' 
Those who are in search of ttthependent business or 

employment, relating to the bome manufacture of sam .. 
pIe articles, will tlnd in it hundreds of most excellent 
suggestions. 

ar Send for Descriptive CircUlar. 
MUNN & CO., Publishers, 

SCIENTIFIC A MERICAN O FFICE. 

361 Broadway, New York. 
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ORD I N A RY RATES. 
I n s i d e  P age, eae" i n serti o n ,  • 'a c e n t s  a l i n e  
R a c k  l' age. each i n sel·tion,  - - 51 .00 a l i n e  

l1r For some classes of Advertisements, Special and 
Higiter rfltes are required. 

Tbe atove are cbarges per agate line- about eigbt 
words per l ine. Tbis notice shows tbe widtb of tbe line, 
and is Bet in tmate type. Engravings may head adver. 
tisements at tlie same rate per agate line, by measure--
:��fve':f !re��ri�';.tr.f:;
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morning to appear in tbe followtng week's Issue. 

The Victor 
Pneumatic Ti re. 

• . Is the most resilient tire made. This has been 
proved by practical tests on the Victor Resiliometer­
the only machine ever invented for testing the resil4 
iency of tires. 

At the New Yark cycle show, 1894, no other tire 
registered as many bounds as the Victor Pneumatic 
Ti re . 

VICTOR RESILIOMETER. 
The proof of the pudding is in the eating, not in 

L:he�ing the strings. Wherever tested, Victor Bicycles 
easlly prove t);lemselves the leaders. 

Why not ride the best ? 

O V E R M A N  W H E E L  CO. 
BOSTON. P H I L A D E L PH I A .  DETROIT. 
N E W  Y O R K .  CH IC AGO. D E N V E R .  

S A N  F R A N C I SCO. 

COLD FORGED PRODUCT. 

Forged Wood Screw 
Patented May 10, July 19, lB8'l; Oct. 29, 1989 ; 

Ang. 19, Oct. 21, 1B9O ; April 1 May 12, 1891 ; 
July 19, 1B92. 

Its Advan tages are : 
1. Stronger tban a common screw. 
2. Uniform and wtde slot. 

w�ocr.equireS tbe use of but !>ne I)lt In bard 

4. Inserted ellsler. 
5. Centr�int. 
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metallic Skin. 
pr Send for samples to 

A M E R I C A N  S C R EW C O . 
P R OV I D E N C E ,  R .  I .  

The 
American 

Bell Telephone 

Company, 
125 Milk Street, 

Boston, Mass. 

This Company owns Letters­
Patent No. 463,5 69,  granted 
to Emile Berliner N o v e m­
ber 1 7 , 1 8 9 1 ,  for a combined 
Telegraph and Telephone, 
and controls  Letters- Patent 
N o. 474, 2 3 1 ,  granted to 
Thomas A. Edison May 3,  
1 8 9 2, for a Speak ing Tele­
graph, which Patents cover 
fundamental in ventions a n d  
embrace a l l  forms o f  micro­
phone transmitters and of 
carbon telephones. 

J titutif it  �merital. 
...-tr _R EPERA PAPER. 

A New Printi ng-Out Ready Sensitized Paper. 
PERMA N E N T  PRINTS. Better Results. Easier Ol)talned. N o  Ice. N o Hot 

W a t e ,' Treatlll ent�  N o  IJ t" u d  S a l ts, �o A l o in or other hardeners endangering 
tbe durablilav of tbe Image. Extreme simplicity of all operations. Printed, toned 
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a ��l water test of 100· F. and will /)ern",e just as wet! in ice cold wat.... Has n o n e  of tbe defects 
of its rivals. IF' Write for free sample sbeets. p,- Ask tor prices ot our Special 
=�: ,

a
l\�·Dealers. N epera Ohem ical 00. ,  Nepera Park, N. Y .  

Ride a ffiribu:Qe ! ."'.'" 1 .",.",.", 
T H AT'S  T H E  W H E E L ! 

PI'" Write tor Oataloaue and Agency. 

T H E  B LACK fj\ FC.  CO., E R I E, PA. 

'GENTS WANTED FoR FINE TOOlS IN EVEl!YSHOP! 
" CAT��J�R (j.H.BESLY & (;0: �D AGEMCY. CHICAGO, I LLU.s.A.-

S cient ifi c B� Cata logue 
RECEN T L Y  P U B LISHED . 

I Our New Catalogue containing over 100 pages, Includ� 
ing works on more tban fifty different subjects. Will 
be mailed free to any address on application. 
lll lJNN & C O . ,  Publishers SCIENTIFIC AMERICAN, 

361 Broad ... ay, New York. 

MANUFACTURE OF BICYCLES.-A 
very comprehensive article Iliving the details of con­
struction of every part of these vebicles. Wltb 15 en­
gravings. Contained in SCIENTIFIO AMERICAN Sup­
PLEMENT. No. 90S. Price 10 cents. To be had at tbis 
office and from all newsdeal .. rs. 

THE M otor  of 1 9th Oentury 
r;...--....... Can be used any place, to do any ��!r\f::�Ple rn¥'?;'�ie� !B�� 

Asbes I No Gauges I No Engi­
neer ! A perfectly safe Motor �)::A����7 for all places and purposes. V08t JI; oj operation abou.t one cent an hour to each indicated horse pow-

;".,,..,,"""''''<'=-=:S.... For ctrcularsF;"
tc'

l 
address 
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Ste�'i::. <iVi. 

CASH PAI D for all kinds of good Secon d-han d 
Iron . an d  Wood-Worki n g  lU Rcltiner�· .  

� Address W. P. DAV I S, RoCHESTER. N. l. 

ALU M I N U M  goods made .in quantity at low price. 
H. H. Frankhn Mfg. Co., Syracuse, N. Y 

!!t ��;:;�iS!r.,�. N 'f:r 'l�:;I��'b��:-
S�t��.rit�,L�� 

K D D A K S  $ 6 . 0 0  
TO 

$ 1 0 0 . 0 0  

Eastman Kodak Company, 

J Send /or l 1 CataloJ:Ue. f Rochester, N. Y. ------------------

Experimental & M odel Work 
�i(���.ji�li;��i��
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E. v. BAILLARD, 106 Liberty Street, N. Y. 

G RI FFIN 

SAW S Wanted 00,000 8awyers SAWS and Lum be rm e n  to 

A send us tbeir full address for a copy of Em- A erson's pr Book of SA WS, new l893 edi-
tion. We are first to introduce NATURAL 

W GAS for beatiIll! and tempering Sa ..... wttb W wonderful etfect upon improving their qua-
lity and tougbness, enabling us to reduce S p'nces. Address EiU E R S O N .  S M J 'f' H S 
k C O .  (Limited). Beav el' Fall ... Pa. 

M�. BOOKKEEPER. 
do :rou know what the Comp� 

tometer is ' It costs you nothing �� ��t��&! l�sI��elft y��u��! 
accuracy, is twice as rapid as the 
best accountan t and relieves all 
nerYOus a.ad mental strain. 

Write for Pamphlet. 
FELT '" TARRANT MFG C O .  

e Z - 6 6  ILLINOIS S T . ,  CHICAao. 

ICE HOUSES. - DESCRIPTION OF 
!ce houses as they were built a century ago, Contained 
In SCIENTIFIC A M E IUCAN SUPPLEMENT, No. 933. 
Price 10 cents. '1'0 be bad at this office and from all 
newsdealers. 

TELEPHONE  
Receiver Shell 

M A D E .  
our.,���rtt����:.u

te 
Sampl e8. 41) cent .. each. 

Large discount Jor quantities. 
F I B It O N E  - 'l'ER lt A L O I D  CO. 

____ 9_' U1 i ve� S tr-"_e_t , _ ___ N_e_w_a_r_k_,_N_' ._J� 
PROGRESS OF SCIENTIFIC DIS-
oovery.-By Lord Kelvin . Abstract 'Of the presidential 
address before the Royal Society. Nov. 30, l893.. Con­
tained in SCIENTIFIC AMERICAN SUPPLEMENT. No. 
940. Price 10 cents. '1'0 be bad at this office and from 
all newsdealers. 

!:;ver�:�� Of_;;�= MI L- � L fractory Substances. 

Will 'Work ei$eI: wet or dry, and-deliver a finished product. 
c.ap�:fy. ,; t0 4.  tc;ms per hour on Phosphate Rock ; I � to 2 
tons per hour on Portland Cell1ent; Quartz, or Ores, depend­
ing on hardness of material to be pulverized and fineness of 
product. Grinds from 30 to 2 5 0  Mesh with equal facility. 

N O  .JOURNALS I N  GRINDING CHAMBER. BALL RIOlO O N  SHAFT HAVING DIRECT POSITIVE ACTION ON 

MATERIAL. MINIMUM POWER PROCUCES MAXI M U M  AMOUNT OF PRODUCT, I T  18 ABSOLUTELY GUAR. 

ANTEED I N  EVERY RESPECT, BOTH AS T O  CONSTRUOTION A N D  OAPACITY. FIRST COST, WEAR. AND 

OPERATING EXPENSE M U C H  LESS THAN STAMP MILLS. LARGE NUMBER OF MILLS I N  USE O N  DIF. 

FERENT MATERIALS W I T H  POSITIVE SUCCESS IN EVERY I NSTANCE. 

Correspondence solicited, and illustrated de .. 
scriptive pamphlet furnished on application to 

THE COPYING PAll.-HOW TO MAKE 
H.nd how to use ; with an engraving. Practical directioDs 
how to prepare tbe gelatine pad, and also tbe aniline Ink 
by wbich tbe copies are made, bow to apply tbe written �J���i�':,Jf:; tfC��N���J

o
A��iu'h��

o
��;P'tE:iN\:���: 43S. Price 10 cents. For sale at tbls office and by all 

newsdealers In all parts of tbe country. 

BARK E R ' S  PAT. B EAM CALIPER  

T Y P E W R I T E R S .  
All makes balf-price. Rebuilt to equal new. Sbipped 

wttbout deposit to responsible parties in all parts of tbe 
world. Unprejudiced advice gwen. IlJust'd cata. free. TYPEWRITER i 45 Liberty Street, HEADQUARTERS, 5 New York, U. S. A. 

FI REPROOF FLOORING.-DESC RIP-
don of the various systems of fireproof :fIoorioll em­
ployed in Enrope and the Un ited States. Witb 73 i l Ius . 
trations. Contained in SCIEN'l.'IFIC A M ERICAN SUPPLE­
MENT, No. 94,.. Price 10 cents. To be bad ut t h  • •  
office and from all newsdealers. 

Thoroughly Popularized 
Is the sport of cycling. The devotees to 
this healthful pleasure are innumerable. 
Men and women 
out-door 
the bicycle 
best and 
means of O Dl,lllmnll[ 
it. When 
people are 
bicycle for the 
time, it is well to remember that the 
delight of wheeling is  proportionate to 
the qual ity of the wheel, and 

Columbia Bicycles 

THE ELEOTR IO STORAGE BATTERY CO. 

leave nothing to b e  desired i n  this direc­
tion. No one ever bought a Columbia 
and regretted the selection afterwards. 
These wheels, the product of the oldest 
makers in America and the greatest in the 
world, are always in advance of the 
times, and combine every essential quality 
of bicycle excel lence . They are thor­
oughly built, graceful in style, and as 
l ight as a wheel of proper strength can 
be, whi le their beautiful finish , which is a 
distinguishing feature, is as lasting as it 
is elegant. 

POPE MFO. CO., 
SOLE MANUFACTURERS 0Ii' 

TH E  GH L O R I D E ACCU M U LATO R .  
Elements of al1 Sizes, from 100 up to 10,000 watt-bours capacltyeacb 

CEN'l'RA L ST.4.TION I N S T A L L A TIONS. 

Electric Launcb EqUi
�

e
�tr 

���ir.\'".Rr •. Pbonograpb. Surgical, 

DREXEL BU I LDING. PH I LADELPH IA, PA, 

Boston,  New York, Chicago, H .. rtford. 
Illustrated catalogue free at Columbia 

agencies, or mailed for two two-cent stamps. 

PRINTING INKS .. 
The SCIENTIFIC AMERICAN I. printed witb CHAS 

ENEU JOHNSON & CO.'S INK, Tenth and Lombard 
Sts •• Philadelpbla. and 47 Rose St . •  opp. Duane. Ne .. i or. 

© 1894 SCIENTIFIC AMERICAN, INC




