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I titufifit �tutritau. [Ft:BRUARY 6, 1892 
REMOVAL OF SNOW BY MELTING. I win? SO, too, of ships unequal in size and armament. 

The subject of disposing of snow which has fallen The most powerful will not necessarily have the ad
in the streets by some more rapid and less cumbrous vantage. 
method than that of carting it away has attracted con- It is an axiom among boxers that a good big man is 
siderable attention from time to time. Various systems better than a good little man, but that a clever little 
of melting it have been proposed, and calculations as to man is better than a sluggish big man. On the same 
the thermal energy required indicate the practicability theory a big ship, however heavily armored and armed, 
of so doing. As fast as m elted the water could be with unskillful officers and men not used to or slovenly 
run away through the sewers. The calculations Were at the guns, would be no match for a much smaller 
made and the possible economies of the process were craft with less powerful guns but officers well schooled 
examined into, and the results were published some onergetic and enterprising, and a crew well drilled and 
years ago in these columns. It appeared that snow handy. Those who have read the naval history of the 
could probably be more economically disposed of thus United States will recall the victories gained by the 
than by carting it off to the distant river edge and Yankee ships in the war of 1812, through superior sea
there dumping it into the water. manship and gunnery. Though often opposed to ships 

Mr. Charles E. Emery, the distinguished civil engineer, of superior tonnage and weight of battery, manned by 
and one of the highest authorities on the use and distri- men whose courage had been tried in many seas, the 
bution of steam, examined the question at about the advantage in training proved to be a factor that turned 
period alluded to, and reached the same conclusion. the scale in favor of the Yankee crews. It is upon the 
Still more recently the subject has been taken up in superior training, the energy and the enterprise of the 
England and the proposition has been made to use gas officers and crews of our fleet that we must, in large 
for melting snow. While gas is an expensive fuel, it part, rely in the possible contingency of war with 
develops a definite economy in use, because it can be Chile. There is one Chilean ship, the Capitan Prat, 
more advantageously applied than any other fuel, now being completed in a French yard, that, in point 
where the eenter of heating is of limited area or volume. of size, armament and armor, is superior to any ship 
Putting the price of gas at a fair figure for England, which we, at present, have afloat. But there is reason 
2s. 6d. per thousand cubic feet, an English contempo- to believe that any one of several of our ships could 
rary, The Building News, .concludes that snow could profitably engage her, for, with such a crew as she is 
be very advantageously disposed of by melting with likely to get, nothing like the maximum effectiveness 
burning gas. of her apparatus could be developed. 

Mr. Emery did not examine the subject from a theo- • •• ' • 
retical standpoint only. He also tried a steam melting Texar. Lignite. 

process, which gave excellent results and was distin- According to Professor E. T. Dumble, a very careful 
guished by great simplicity of appliances. A tarpau- comparison of Texas lignites with those of Germany 
lin 25 feet square was used to cover an area. It was and Austria shows that they are in all respects fully 
drawn about upon a sled and spread where required. equal to some of the better grades of those in use, and 
When spread, the steam was admitted to its interior equally applicable for all fuel purposes under similar 
as it lay upon the snow, and the latter was rapidly conditions. This conclusion is supported by the in
melted. In this way it was found that large areas dorsement of some of the most eminent authorities on 
could be denuded of snow with economy. the subject in Germany and Austria, to whom specimens 

The great trouble was the supply of steam. In were submitted for examination. 
streets possessing steam mains this trouble would not Lignite of this eharacter is found at Rockdale, on the 
exist, but in other places a portable boiler would have International & Great Northern RR, and at Elgin, 
to accompany the apparatus. The method seems far on the Houston & Texas. Central RR, both of which 
simpler and more practical than gas melting with spe- localities' are sufficiently neal' to Austin to give an 
cial burners and melting plates, and for this country abundant supply of the fuel at a very low price. The 
at least would, we believe, prove far more economieal. bed at Rockdale is open, and is being worked on a 
The steam process involves the direct contact of steam small scale ; that below Elgin was opened by Captain 
and snow. In the gas process as described the conduc- Mather, of the Austin water works, who reports the 
tion of heat through a metal heating plate is also in- seam to be about eight feet in thickness aI!.d that it 
volved, which would be a cause of inefficiency and was similar in all respeets to iihat at Rockdale. Tak-
would retard to a degree the melting. ing into consideration the cbaraeter of the lignite 

• , • , • which occurs at Rockdale, which has been fully tested 
THE EVENING SKY. by the geological survey, and that at Elgin, and the 

The early evening sky j ust now presents a specta- extent of these deposits, there is no reason why the fuel 
cle of uncommon beauty. Sweeping with the eye up- eannot be mined and delivered in Austin f.tt a price 
ward from the western horizon, the lovely crescent of which will make it the cheapest of the cheap fuels ; and 
the new moon meets the view; next, the brilliant orb of its quality is such that it can be used with greatest 
Venus, gleaming with golden splendor; higher up is success a�d economy in the manufacture of lime, 
the refulgent globe of Jupiter, the largest of the cement, brlCk, stoneware, glassware, pottery, etc. , and 
planets, the fastest in circumferential motion, attended under steam boilers of every kind, thus being en_ 
by four moons, visible in the telescope. The exterior tirely suited to all the manufacturing needs of Austin. 
of the earth turns at the rate of a thousand miles an In developing the iron resources of central Texas it 
hour; that of Jupiter, twenty-seven thousand miles an will be possible to use some of these lignites as part of 
hour_ Continuing upward are the fabled Pleiades, the the fuel of the smelting furnace. The character of 
seven stars, visible in all lands-a cluster of flaming coke which can be made from them is now the subjeet 
suns, forever flying onward in space. of experiment, but it is too early to make any definite 

The rosy red Aldebaran next is seen, burning (if you statements regarding it. Outside the first smelting Of 
look in the spectroscope) with hydrogen, sodium, mag- the iron, however, th'e quality of the lignites adjacent 
nesium, calcium, iron, tellurium, antimony, and mer- to Austin is fully sufficient for all thB operations for 
cury. Looking eastward, that wondrous constellation converting pig iron into wrought iron and steel, as well 
Orion is beheld, with his three-starred belt, three equi- as for all rolling mill purposes. 
distant suns, one degree apart, and those more distant All that is needed to secure the desired results is a 
stars, foul' in number, of which Regel below the belt and proper construction of the fire boxes, grate, etc.,  
Betelguese above are brilliantly conspicuous. Below general plans for which can be secured through this 
Orion, toward the east, shines the majestic Sirius, department, 01' directly from the mechanical engineers 
brightest of all the stars. Still eastward is Procyon, of Germany and Austria. 
above it Castor and Polbu, Capella and Algol, all promi- ••••• 
nent in the heavenly dome. An Electric Mail Car. 

Astronomy is indeed the sublimest of the sciences; One novelty in the way of electric traction on the St. 
no study is more interesting, none more elevating to the Louis and Suburban Railway, now in successful opera
soul ; yet how few pursue it! Probably less than one tion in St. Louis, Mo. , is the application of electric motors 
in ten thousand persons can recognize or name the to a United States mail cal', which makes regular trips 
principal constellations. The glories of the heavens over the entire line, distributing and collecting the mail 
pass by unnoticed and unknown. at the different railway stations, as is done on steam rail-

• '.' • ways. This car is of the same length as an ordinary 
THE WAR SHIP AND HER CREW. steam railway mail car, and is equipped with double 

The relative possible effectiveness of modern war trucks with 36 inch wheels, a Thomsol1-!l01lstofi Tl15-{;or 
ships may be mea�ured by comparing the strength of of 15 horse power capacity being connected to eac}, 
armor, of battery, power of engines and the like, the truck. A very high speed is attained, and the delive-ary 
one with the other. But other factors must be deter- and collection of mail is made without stopping tlhe XV. RAILROAD ENGINEERING -Pullman's Palace Car Co.

Standard Sleeping Car -An $18.(0) sleeping car, with dimensions 
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AT Fagersta, in Sweden, briquettes are now bellilg 
manufactured out of wood charcoal by the addition of 
coal tar. A paste is made out of the charcoal and th� 
tar, which is transferred to a press, whence it issuel" i� 
slabs about 16 in. thick, which are exposed tQ .the air 
on the ground for several weeks, during which period 
the water in the tar evaporates. This combustible has 
been successfully employed for steam boilers, its cal
orific power being said to approach that of the best 
English coals. 
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FEBRUARY 6, 1892 • .1 J titutifit jmttitau. 
An Englishlll.an's Views on the Great Exposition. our trade, England is rising in favor with these visit-

Mr. .James Dredge, editor of Engineering and ors. Many shopkeepers and manufacturers enjoy great 
British commissioner, visited this country not long support from American customers, and it would be bad 
ago to examine and report to his government upon the policy for them to neglect the means which will be 
condition and prospects of the Chicago Exposition. afforded them in.1893 for increasing this support and 
Recently he read an able and exhaustive paper before making new conncctions. Exhibitors of such goods as 
the Society of Arts, in London, which is full of instruc- the wealthy American tourist loves to buy will be re
tive particulars relating to the great enterprise. The membered long after the exhibition has been closed, 
following are his concluding remarks: and will be sought for in England by visitors who will 

. I hope I have made it clear that the pre-eminence of remember their displays at the exhibition. 
the Columbian Exposition may be fairly claimed by To the horticulturist, the coming exhibition affords 
its organizers, not only because it will be far larger the certainty of a rich harvest, for as it has already 
than any international exhibition that has preceded been pointed out, our pre-eminence in: flower culture 
it-that is simply a law of natural development-but is undisputed, and this branch of industry is less 
because of the real beauty and grandeur of its build- hampered by tariff obstacles than most others. 
ings, and, I think, because of the greater variety, Much machinery of varied classes may be exhibited 
novelty, and interest of its contents. The develop- with profit, chiefly for the benefit of foreign customers, 
ment of industry in the United States has advanced at but in some cases also to meet the demands of the 
such a prodigious rate of late years that no one can American market. A large exhibit of objects con
form even a faint idea of its present condition, except nected with transportation-such as railway rolling 
by facts and figures, than which nothing is more mis- stock and ship models-may be confidently expected; 
leading. Last year I ventured to suggest several these would be shown, not with the expectation of any 
reasons why this exhibition should be truly in- actual trade benefit, but for the information of Ameri
ternationa� and to-day I find no reason to modify the cans who sooner or later will visit Europe. With a 
opinions I then expressed. On the contrary, many more direct purpose, the manufacturers of bicycles 
significant facts combine to prove the correctness of and tricycles may be expected to attend, for they 
those views, and that they were not overstated, at all represent a very important industry, in which this 
events, so far as this country is concerned. There is a country takes an undoubted lead. Patentees of 
very general feeling of resentment against the United machinery and of processes may, if their exhibits pos
States, because she surrounds her industries with a sess real merit, fairly hope to do business in the 
high barrier of tariffs. Nothing could be more un- United States, and our most advanced steam engine 
reasonable than this resentment; it is the business of practice will certainly be represented there on a large 
every country to guard its welfare in the way which scale. Altogether, one way and another, we may 
seems best to itself, whether by great armies, powerful fairly hope that the area allotted to us in the Ma
navies, or internal policy. And, in spite of all the im- chinery Hall will be filled with representative exhibits, 
pediments placed in the way of our industrials, no less and that the displays in the Electricity and Mining 
than one sixth of our total exports find their way Building will not be unworthy of the country. As re
through the protected ports of North America. This gards agricultural exhibits, American manufacturers 
vast volume of trade is carried on to the mutual benefit have taken so decided a lead in the implement trade 
of sellers on this side and of buyers on the other side that there appears but a slender chance for the 
of the Atlantic. It seems to me that among these British exhibitor in America; but the classification in 
great interests involved, there would be enough to oc- this department is so wide and varied that it embraces 
cupy all the space that has been assigned to us at the many objects in which we can be represented with 
exhibition. Again, we have many special industries, profit; especially is this the case with live stock 
the products of which are of the luxurious and costly for breeding purposes, for which there is always a 
kind, to acquire which is the privilege of wealth; and demand in the United States, and an exemption from 
there is no country in the world that can compare with duty. 
the United States in the number and capacity of such To urge manufacturers to incur the trouble and ex
purchasers. This should prove a sufficient induce- pense of exhibiting at the Chicago Exhibition, on the 
ment to many manufacturers who may become ex- merely sentimental ground of aiding in the triumph of 
hibitors at Chicago, with every reasonable certainty a great work, would be absurd, although there are 
of selling all that they may send, and of establishing idealists on both sides of the Atlantic who see in the 
permanent and profitable connections in the future. general advancement of humanity sufficient reason for 
Americans are rapidly becoming leading patrons �of demanding on the part of others large pecuniary sacri
art. The fact that most art students from the United fices. But an exhibition can only be successful as a 
States go to Paris to study is probably the reason why commercial enterprise, and any manufacturer would be 
the French school controls the American market. It as foolish to participate without reasonable prospect of 
is time that this condition of things is changed ; and benefit as he would be to abstain from mere prejudice 
there is little doubt that it will be changed, if English against the tariff. Let our manufacturers consider, 
artists respond to the invitation to exhibit, and are therefore, carefully before deciding; they can obtain 
fitly represented in the noble gallery of fine arts that sufficient data from which to form a fair appreciation 
will form so conspicuous a figure at the Chicago ex- of the chances of profit or loss, and if the odds are in 
hibition. English sentiments will remain deeply im- favor of the former, they may go to Chicago, certain 
planted in American nature, and will respond frecily to of a reception they have never experienced before at 
the feelings expressed by the noble English school, any international exhibition; a reception based on 
which won so much admiration and surprise at the true generosity and friendship, from a nation 
Paris Exhibition of 1889. speaking their own language, bound to them by ties 

I have pointed out that it is the avowed intention, in of kinship, and by community of sentiment ; compe
American official quarters, to make a bold stroke at titors only so far as competition is inseparable in the 
our South American trade, and to wrest from us as struggle for Pre-eminence. 
much of our commerce in the western southern hemi- • , • I .. 
sphere and elsewhere as may be possible. Being fore- Resinized Silver Paper. 

warned of this approaching struggle, which is without The particular method of preparing the paper recom
unfairness and without bitterness, our manufacturers mended by Herr Valenta is as follows: Ten parts of 
should be forearmed, and, by carrying the war into chloride of ammonia are to be dissolved in one hundred 
our commercial enemy's camp, should turn the ex- parts of water; from three to four parts of gelatine 
hibition to their advantage, and prove to all the world should be swollen in water. To prepare the saponified 
the incontestable superiority of the goods which we ex- solution of resin, some water is heated to boiling point 
port, both as regards quality and price: Whatever in a porcelain dish, and some solution of ammonia add
benefits the United States may derive from the policy ed, and the light yellow French resin, finely powdered, 
of high tariffs, it is certain that such complete protec- added in small quantities, with const�nt stirring. When 
tion must act prejudiciously on many industries, both all the resin is saponified and the solution quite clear, 
as regards the quality of the goods produced and the the swollen gelatine is added and dissolved, the solu
cost of producing them. This is an inevitable conse- tion of chloride of ammonium is now added, and the 
quenee of the absenc,' of the healthy stimulus of com- bulk of the solution made up to one thousand parts ,··'tiou. When, therefore, foreign purchas�.'8 have an with distilled water, carefully neutralized with dilute 
, 'j; •. ,'ty of I'umparing at Chicago the relative hydrochloric acid; and finally a concentrated solution 
, ,if!: e8 (I: uur own goods, side by side with similar of citric acid added till a strong acid reaction is given. 
a.rtLtm, Jllade in the United States, I think there need The resin is precipitated in a very fine state of division 
be'. J'1tile fear of the result. Of course, this has not a by the addition of the acid, and a milky liquid thus ob
unitorsal application; we cannot expect to hold the tained, which is used to salt the paper with. 
lead:in every branch of manufacture, and it must be Rives paper gives the best resulUi, and it is best salted 
fran�.ly admitted-and admitted, I hope, with due ad- by spreading the warm solution over the paper with a 
mWtion of American ingenuity, skill, and enterprise- pad, and then allowing it to float on the warm solution 
thtJt in many things the United States have left us far for three minutes. The salted paper should be dried 
be'ltind. Any attempt at competition in those directions. in a fairly hot room. Sensitizing may be effected as 
v .)uld, of course, be useless, and only lead to disap-I usual by floating on a 50 or 60 grain silver solution for 
vointment and loss of money. ! two to three-minutes, and then drying in the dark. 

Another important inducement to manufacturers to I "The paper should be fumed for ten minutes before 
be present at Chicago must not be lost sight of. The I use, a,s greater brilliancy-and quicker printing is thus 
number of Americans visiting Europe increases year by obtained. The prints, when removed from the-printing 
year; for the most part they are wealthy and leave frame, have a dark-blue, violet shade, and if washed 
large sums of money behind them, and, fortunately for slightly and then fixed in an acid fixing bath, a pleasing 
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reddish-brown tone results. The prints are not sunken 
in, and possess much greater brilliancy and purer 
whites than ordinary salted paper prints. 

Beautiful black prints may be obtained by the fol
lowing procedure, and they closely resemble good pla
tinotypes. The prints must be well washed to free from 
nitrate of silver, immersed in a bath of gold chloride 1 
part, borax 80 parts, water 10,000 parts, till they assume 
a deep violet tone when examined by transmitted 
light. They should be then washed and placed in a 
platinum bath, composed of 1 part chloroplatinite of 
potash, 300 parts of water, and 15 to 20 drops of hydro
chloric acid. They tone very quickly to a fine black, 
and should be then well washed and fixed. It is essen
tial to print very deep for this platinum toning. 

If the prints are fixed on removal from the gold bath, 
the image on drying is a good reddish-black, and if an 
acid uranium nitrate bath be substituted for the gold 
and borax bath, a fine red tone is obtained.-Amateur 
Photographer. 

The Crushing Resistance of Bricks. 

The Department of Experimental Engineering, Sib
ley College, recently received from an Ithaca manu
facturer four samples of brick to be tested. All the 
brick were tested entire and on edge, as they would be. 
used for the purpose of paving. The sides were dressed 
to. parallel planes on an emery wheel, so that the bear
ing should be uniform over every part. A single layer 
of thick paper was placed between the surfaces of the 
brick and the testing machine. 

The repressed brick exhibits the greatest crushing 
strength of any brick on record; it is also superior in 
strength to sandstone, and fully four-fifths as strong as 
granite. The tests of stone are usually made on cubes 
one or two inches on each edge, and such tests show a 
greater strength per square inch than would be the 
case if the form of the block was like that of the brick 
tested; so if the proper allowance for form should be 
made, there is little doubt but that the crushing 
strength of the best brick would compare favorably 
with the strongest granite. The best results from ordi
nary pressed brick usually show a strength from 6,000 
to 10,000 pounds per square inch, so that the other 
bricks tested, considering the quality and method of 
manufacture, show an extraordinary strength. No 
test could be made for wearing qualities, but the brick 
exhibit, so far as can be determined by striking them 
with a hammer, sufficient toughness to make them a 
superior article of paving brick. 

• 1 •• • 
Cloud Rain. 

Mr. John Aitken, the well known meteorological in
vestigator, to whom we are indebted for the discovery 
of several fundamental facts in connection with the 
formation of fogs and dew, has been investigating 
clouds from the summit of the Rigi and Pilatus. He 
now finds, as in former observations, that fog is 
intimately dependent on the presence of dust particles 
in the air, each of the invisible granules forming the 
nucleus of -a tiny head of water, these vesicles consti
tuting in the aggregate clouds, mists, and their kindred. 
At elevated situations the air is comparatively free 
from dust, while lower down it is full of it. But while 
clouds are passing over a peak the number of particles 
varies considerably. This, he discovers by a series of 
carefully compiled data, is due to the fact that the air 
entering into the clouds has forced itself up from the 
valley below. Hence the mountain air is pure or im
pure in exact accordance with the amount of this lower 
world current which has reached it. When the cloud 
vanishes, the ether resumes its old composition. An
other curious fact just discovered by the same inde
fatigable observer is that the moment a cloud forms it 
begins to discharge its contents in the shape of a steady 
shower of minute drops. These drops are not capable 
of being appreciated.by the unassisted senses; but by 
the" fog counter," an instrument of Mr. Aitken's inven
tion, the exact number falling on a given space can be 
readily noted. What is still more curious is that though 
the air is in suc4 circumstances saturated with danlp, 
seats, stones, and other large objects near the earth are 
perfectly dry, the drops being evaporated by the 
radiant heat of the ground; but a pin's head or other 
small object, not offering the same area, is in these 
circumstances often covered with a minute globule of 
water. The fact of a cloud thus beginning to rain 
small drops whenever it is formed may account for the 
disappearance of these vaporous masses by gradual 
exhaustion, without any change in the wind or temper
ature. 

• ' .  I • 
Articular RheulII.atislll.. 

In the North American Practitioner for September, 
1891, Dr. Joseph Lane Hancock writes that for the last 
two years he has been treating cases of inflammatory 
rheumatism with a local application of carbolic acid 
applied. In the form of a four per cent solution bn a 
warm flannel cloth wrapped closely around the entire 
affected joint. 

Dr. Hancock states that his custom is to leave this 
dressing on overnight, placing it in position just before 
the patient retires. 
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A MACHINE TO FACILITATE FILLING OF BAGS. 

I citutific �mtticau. 
tical wall, the handle may be swung around, as shown 
in full and dotted lines in one of the figures, the grip 
piece being manipulated by pressing in upon the 
limbs of the dogs, their subsequent release causing the 
grip piece to be locked at the desired angle to the 
handle bar. 

[FEBRUARY 6, 1892. 

each of the shafts, one on each side of the machine, has 
a crank arm, and the crank arms are connected with 
each other by a link, as shown in Fig. 2, whereby, as 
the machine is operated, the cams are continuously 
lifting and suddenly dropping the jigging frame, there
by imparting to it a jigging motion. A belt from the 

The filling into bags of granulated sugar, grain, etc., 
is designed to be efficiently and conveniently effected 
by the machine shown in the illustration, which has 
been patented by Mr. Jose R. Mesa, of St. Catalina, 
Correl Falso, Macuriges, Cuba. Its frame is attached 
to a post or other suitable support, and has a trans
verse pivot, on which are fulcrumed oppositely extend
ing levers, the inner ends of which are upwardly 
curved, and carry at their extremities friction rollers. 
These rollers are adapted to be engaged by a cam on 
the front end of a shaft turning in bearings in the 
frame, and carrying a gear wheel meshing with a 
pinion on a main driving shaft, whereby the cam im
parts a continuous swinging motion to the levers. On 
the free end of each level' is a bag holder, supported 
from an eye, and having three outwardly extending 
arms connected with the inside of a ring, having an 
outer beveled edge, around which the upper edge of 
the bag is held by another similarly formed ring, hav
ing grooves to accommodate the seam of the bag, 
the mouth edge of the bag being turned over upon 
the outside of the outer ring. The bag is filled by 
a spout, as shown in the dotted lines, or by other 

• , • , .. longitudinal shaft rotates a short shaft, on which is a 
A BALANCED VALVE FOR STEAM ENGINES. I worm in mesh with a worm wheel on one end of the 

The improvement shown in the illustration is de- shaft carrying the roller over which the carrier belt 
signed to render the balancing of the ordinary locomo- passes at the high end �f the table, giving a traveling 
tive slide valve more perfect when the 

._-":'----- ---,-
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MESA'S PACKING MACHINE. 

engine is moved by gravity, without 
steam, as when the locomotive de
scends a grade with steam shut off 
from the valve chest. Fig. 1 is a per
spective and Fig. 2 a side sectional 
view of a steam chest in which the 
valve is provided with this improve
ment,. which forms the subject of a 
patent issued to Mr. Daniel Kiley, of 
No. 12 Cooper Street, Brooklyn, N. Y. 
Under the lid of the steam chest is a 
pressure plate, held a short distance 
away from the lid by spacing blocks 
at each corner, thus affording a small 
steam space between the lid and plate, 
which is of less width and length than 
the inside of the steam chest. There 
are the usual steam ports and pas
sages, as indicated by the arrows in 
Fig. 2, but in the top of. the valve 
body are cut grooves near each side 
and end wall, intersecting each other 
at the corners to form a rectangular 
channel all around the top of the 
body, and in this channel is placed a 
washer plate of the same shape, there being below the 
plate, in each side and end channel, a semi-elliptic 
spring, as shown in Fig. 3, there being also at each 
cornel' a pin, around which is held a spiral spring. 
Upon the washer plate, in each groove, is inserted a 
joint bar, fitting practically steam tight, but free to 
slide vertically, the upper sides of the bars having a 
steam tight engagement with the lower side of the 
pressure plate, so that a shallow air tight chamber is 

means, and, as the filling progresses, the bag is con- produced between the plate and the top of the valve 
stantly swung up and dropped down upon the floor, between the grooves, which is maintained when the 
by the action of the cam upon the levers, whereby the valve is in motion. In connection with this chamber 
contents are very firmly packed. The bag is readily i there is centrally formed an aperture in the top wall of 
disconnected from the holder by a slight movement of I the valve, in which is screwed a valve box having a 
the outer ring, just before it strikes the floor, and an disk valve t�at closes u,Pwardly, but, when free to do 
empty bag is just as readily attached in position to be so, drops slightly, openmg a passage through lateral 
filled. The motion of the machine and the rate of II holes in the valve box. In the lid of the steam chest 
feed are designed to be so regulated that the bag will is also held a winged valve, sliding above a hole in the 
be lifted and dropped any desired number of times be- I p�essure plate by the. loose e?ga�ement of its .win�s 
fore being completely filled and detached from the' WIth a cupped recess m a cylmdrical plug screwed m 
holder. Either of the levers may, if desired, be ope- ! the lid, the hole in the pressure plate being thus sealed 
rated singly. when the valve is held upon the plate by steam pres-

Further information, relative to this improvt:.ment, sure. This winged valve and aperture in the pressure 
may be obtained of Mr. Henry Mesa, No. 591 Lexing- plate may be located at either side of the center, if de-
ton Avenue, New York City. sired, or anywhere within the air tight space under the 

.. 4 • , .. pressure plate, and in the plug is located an oil cup 01' 
AN IMPROVED WRENCH. other means of supplying the lubricator required. 

A wrench, especially adapted for use in cramped, When the locomotive is using steam and the wing 
obstructed situations, as in corners and other locations valves close the aperture in the pressure plate, there 
where the space is limited, is shown in the accompany- will be only normal ail' pressure in the chamber under 
ing illustration, and has been patented by Messrs. Wil- the plate, but when steam is cut off and the locomo
]jam F. Parsons and Andrew Davis, of New Kamilche, tive, in descending a grade, pumps ail' out of the steam 
Washington. The handle bar has a fixed and a sliding chest, the wing valve is opened and the lower valve is 
jaw of the usual form, and the inner end of the bar has a closed by the vacuum. These valves thus allow the 
notched curvilinear edge, there being pivoted upon this vacuum to get hold of the whole top surface of the 
end two parallel jaws of a grip piece, the intervening main valves, the same as an ordinary valve without a· 
slot receiving the curved ratchet head of the handle balance, and lessen the friction between the joint bars 
bal'. Two similar, oppositely located locking dogs are and pressure plate. 
pivoted between the jaws, adapted to interlock with -----_.�4 ..... , ..... ------

PARSONS & DAVIS' WRENCH. 

AN IMPROVED ORE WASHING JIGGER. 

The illustration represents an ore washing ma(,)hine 
designed to be simple and durable in construction, and 
very effective in operation, completely separating the 
ore from the tailings. It has been patented by Mr. 
Thomas Rowe, of the East Fork Concentrator, Triumph 
P.O., Alturas County, Idaho. Upon a suitable frame 
are blocks, on which rests-the jigging frame, supporting 
transverse rollers over which passes the endless carrier 
belt, also passing over rollers journaled at the ends of 
the main frame, one of the latter rollers receiving mo
tion to move the belt. The jigging frame is slightly in
clined longitudinally, and is also inclined transversely, 
the belt being correspondingly inclined in the two di
rections. After the belt leaves the roller at the high 
end of the table, toward which its top portion always 
travels, it passes under a roller in a depositing trough 
beneath, filled with water or other suitable liquid, and 
adapted to receive the precious metals separated from 
the tailings. The belt passes from this trough upward, 
over an intermediate roller, and thence around an ad

tIle notches in the ratchet head, a spring between the justably journaled roller, whereby its tension may be 
limbs of the dogs causing the toes of the latter to sim- conveniently regulated, before passing over the roller 
ultaneously enter the notches of the ratchet head, and: at the other end of the table. On the sides of the jig
retain the grip piece at any desired point of angular' ging frame are transverse strips resting on the tops of 
adjustment. The wrench is ordinarily employed in the cams, as shown in section in Fig. 3, these cams being 
usual manner; but in use within contracted spaces, as secured on longitudinal shafts, one of which has a cone 
in turning a bolt or nut close to a corner or near a ver- pulley connected by belt with a power shaft, while 

KILEY'S BALANCED VALVE. 

motion to the belt as the jigging frame is operated. At 
the high side of the frame, but neal' its lower end, di
rectly over the belt, is the inlet chute, through which 
the ore is passed on to the belt, a trough to supply water 
being also adjustably supported at the desired distance 
above the high side of the belt by means of transversely 
extending slotted arms connected with vertical slotted 
posts. One or more perforated water supply pipes also 
extend over the belt near its high end, for the further 
washing of the pulp and clearing of the ore. At the 
low side of the frame is an inclined board discharging 
the tailings into a longitudinal trough, having a par� 
tition near its high end forming a second compartment, 
the latter discharging into a receptacle, into which 
some of thehil&vier tailingifare washed, to be treated 
over again, while at the lower end of the frame is a 
transverse board to prevent the material flowing off 
that end of the belt. As the pulp is fed on to the carrier 
belt against the pitch of the latter, the jigging motion 
and the flow of water cause the heavier particles to be 

. ROWE'S ORE WASHING JIGGER. 

gradually separated from the tailings as the belt ad
vances, the tailings passing into the trough on the low 
side. The ore, however, settling upon and adhering to 
the belt, is car;ried forward in almost a straight line, 
adhering to the belt when the latter passes over the 
roller at t1' 3 high end, to be washed off and deposited 
in the settling tank. 

• Ie • 
The Language of' Monkeys. 

Professor Garner, who has acquired reputation as a 
student· of the monkey language, proposes to visit 
Africa, with such appliances for a residence among 
the gorillas as will enable him to become acquainted 
with their speech, the vocabulary of which is likely tQ 
be richer than that of ordinary monkeys. He inoonds 
to occupy a large and strong iron cage, in which he 
can be safe from the attacks of the powerful anim .. �ls, 
while he listens to their remarks and preserves thslll 
by the phonograph. Professor Garner thinks that he 
will be able to ascertain the views of leading gorillas 
with less difficulty and more precision than is possible 
in the case of some distinguished persons who Spp-t· 
with great facility on topics of vital interest. 
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THE " TEMPLE BLOCK," SALT LAKE CITY. 

The Mormon Tabernacle at Salt Lake City, the 
central one of the three structures shown in our illus
tration, has had the reputation of being, ever since its 
erection, the largest assembly hall in America. It is 
capable of comfortably seating 8,000 people. It is 250 
feet long, 150 feet wide, and 80 feet high. The build
ing was completed October 6, 1867, having been a little 
more than two years and a half in process of erection. 
Its construction was superintended by Mr. Henry 
Grow, and the cost was paid by the voluntary contri
butions of the Mormon people. The roof is composed 
of a lattice truss, the thickness from the inside of the 
ceiling to the shingles being ten feet, and the trusses 
resting upon forty-fonr sandstone piers built in the 
most substantial manner. There are twenty double 
doors, nine feet wide, opening outward, with large 
windows above them running up under the eaves, 
serving the double purpose of lighting and ventilation, 
there being also two large windows in the roof. It is 
lighted by electricity. The large organ with which it 
is furnished was made in Salt Lake City, and nearly 
all of the work was done within the Tabernacle itself. 
Mr. Joseph Ridges superintended the construction and 
Messrs. Johnson & Taylor added many improvements. 
It has 57 stops and 2, 648 pipes, the largest made of 
wood brought from Southern Utah, and its cost was 
over $100,000. 

The Assembly Hall, in the southeast corner of it may be adjusted backward and forward, while the 
" Temple Block, " is 68 by 120 feet in size, and has an seat-holding rod is held in any position to which it 
auditorium designed to seat 2, 000 persons. The cost of may be raised by a key seated in the socket portion of 
the building was nearly $250, 000. the support. The tool rest or table is designed to facili-

_ ' . , • tate the handling of the work, and the cranks and 
A MACHINE TO GRIND SICKLE BLADES, ETC . pedals are adapted to insure a steady motion in either 

A compact and simple machine to facilitate the I direction. 
grinding of sickle blades of harvesters or mowing ma- - ' .  • 
chines while on the cutter bar, giving them a correct ! '.I'be Manufacture of lUosaies. 

beveled cutting edge, and also adapted for sharpening One of the few industries of Rome is the manufac-

Twice a year, April 6 and October 6, the Tabernacle 
is filled to its utmost capacity. Perhaps the most re
markable thing about the building is its marvelous 
perfection as a sound chamber, a faint whisper being 
plainly heard 250 feet away, at which distance also can 
be distinctly heard the fall of a pin dropped only two 
inches upon a table. The latter fact was demonstrated 
only a few weeks since, in the presence of a represen-
tative of the SCIENTIFIC AMERICAN. Curiously enough, KNOBEL'S SICKLE GRINDER. 
however, lit appears that, although a speaker need cutting tools of various kinds, is shown in the accom
never speak very loudly to be distinctly heard in all panying illustration. The improvement forms the 
parts of the building, yet a serious obstacle to the subject of a patent issued to the Rev. A. Knobel, of 
hearing frequently arises from any noise made by the Louisville, Ky. To a forwardly extending portion 
hearers-the moving of feet, or other slight cause, nat- attached to a casting to which the four legs are bolted, 
uraIIy producing as far-reaching effects as the voice. is attached a sickle clamp, consisting of three pieces, 

The Temple, shown at the right of the picture in its one of which is bolted to the base piece, an intermediate 
present unfinished state, was commenced in 185g. part being attached to this piece by a hinge joint, and 
Upon the arrival of the MornlOns in Salt Lake Valley, an upright clamping section being hinged to the inter
in 1847, Brigham Young, looking toward Ensign Peak, mediate part, whereby the knife may be kept in a 
marked the site with his cane, saying : " This is the horizontal position and at the same time moved per
place to stay ; this is the spot I have seen in vision. " pendicularly to bring all parts of the edge to be ground 
Wh,m completed it will be one of the most durable and against the stone. A lever inserted in holes in eitheJ" 
imposing edifices in America. The walls are ten feet side of the intermediate piece may be used to move 
thick at the surface of the ground. There are to be the knife perpendicularly, but this lever may be dis
three towers at each end, the center ones being each pensed with, and the knife moved by simply grasping 
220 feet high. The building is 186 feet long by 99 feet a two-part handle, the lower part being movable, 
wide. It is built of white granite, quarried at the so that by closing the hand the knife is gripped. The 
mouth of the Little Cottonwood canon, twenty miles I clamping section has side arms or extensions, whereby 

ture of mosaics, the largest establishment being under 
the control of the Church, and employed almost entire
ly in the adornment of churches and religious estab
lishments. The process of making a picture in mosaic 
is very slow and requires the highest order of skill. To 
begin with, mosaic is made of glass, and its value con
sists in its being indestructible. 

The workmen in great pictures have to use something 
over 26, 000 shades of colored glass to produce the tints 
requisite, as in a mosaic every color is necessary, just 
as in an oil painting. To make a picture, the process 
is this : A plate of metal of the required size is sur
rounded by a raised margin an inch in height. A mas
tic cement of po wdered stone, lime and linseed oil is 
spread over the bottom of the plate, and that is covered 
up with plaster of Paris to the. level of the rim. Upon 
this the picture to be made is very carefully drawn, and 
the mechanic's work begins. 

He takes a piece of glass of the exact tint necessary 
and fits it into its place, grinding to the shape. Then 
he goes on, one piece at a time, till the picture is finish
ed ; then the face is ground down to smoothness, and 
the picture is set in its place. 

Some of the greatest pictures of ancient and modern 
times are in mosaic, the tints, with all the delicate 
shades, being carefully reproduced as in oil, and the 
effect being finer. The ceilings of many of the great 
churches of Rome are entirely of mosaic, as well as 
many of the altar pieces and other decorations. As 
they are entirely indestructible, and never lose their 
color, they are very much prized. A picture in mosaic 
costs a great deal, but then it is eternal, barring fire 
and earthquakes. 

All over Rome there are small shops devoted to the 
manufacture of mosaic table tops, box covers, etc. , the 
workman toiling all his life on one subject. The man 
who begins on St. Peter's or the Coliseum never does 
any other subject, and he becomes so skillful in this 
one that he is enabled to execute it not only well, but 
cheaply. He has only the tints to manage that enter 
into one picture, and he places them mechanically and 
very rapidly. 

.. , . �  . .  
Cemeut for llIeta1 . 

This well known cement, which is prepared from 
zinc oxide and zinc chloride and some other material, 

THE FIVE MILLION DOLLAR MORMON TEMPLE AT SALT LAKE CITY. 

disf.;ant, mpd formerly hauled by ox teams, but now the knife will be firmly seated when the end sections 
bj"Ought by rail direct to the Temple grounds. It has are being operated on, and the clamp, while holding 
c(J'ISt up to date nearly four millions of dollars. The the knife securely, allows it to be quickly and easily 
}lJ:ormon temples are not designed for public worship, released and a new section clamped as the work pro
}o,;>ut for the administration of ordinances, rites and gresses. The seat for the operator has a pipe support, 
( A. Jk"'"'"'iOnies

.

, etc., and the assemblies of the orders of the j in the upper end of which slides a piece of square iron, 
pnc;,thood. to which the saddle is attached by a set screw, so that 

such as iron slag, powdered glass, etc. , may be caused 
to set more slowly by adding with the zinc chloride, 
when it is mi:�ed with the other ingredients, some zinc 
sulphate and powdered limestone. The adhesive power 
of the cement (for cementing metals) may be increased 
by the addition of 2 per cent of ferrous sulphate.-H. 
Spenle. 
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Starboard and Port. Letters patent 1"or Inventions. 

Since the 1st of July, of this year, the old words of The origin of letters patent for inventions dates as 
command for altering the helm, viz. ; " starboard " or far back as the Statute of Monopolies in the reigu of 
" port," have been given up on board the ships of the James I. , by which statute exclusive rights were given 
North German Lloyds and the Hamburg-American to the first and true inventor of a new manufacture for 
lines, and the order " right " or " left " substituted. a term of fourteen years, provided it was not contrary 

It is difficult to break with old customs, and seamen I to law or mischievous to the State. A patent for a use
in especial are conservative ; it is, therefore, not a mat- ful invention is not under our llaw, nor, indeed, under 
ter of wonder that many old sailors look with great dis- the law of England nor any foreign country at the pre
favor upon this latest innovation. On board the steam- sent day, the grant of a monopoly in the sense of the 
ers of the two great lines mentioned above, however, old common law. It is the grant by the government to 
the change has been made obligatory, and, according the originator, discoverer, or inventor-of a new and use
to a report forwarded to the directors by one of their ful art, machine, manufacture, or composition of mat
oldest captains, who was himself opposed to the idea, ter, or any new and useful improvement thereon, of the 
has been attended with the happiest results. exclusive right, for a term of years, of practicing that 

As soon as the order " right " is given, the telegraph invention. The consideration for which this grant is 
is moved to the right, the wheel is revolved to the right, made by the Crown is the benefit to society resulting 
the ship turns to the right, the rudder indicator points from the invention, which benefit is conferred upon the 
right, the rudder itself moves right, and the steering public by the inventor : first, by the immediate prac
mark on the compass as well ; and so vice versa when tice of the inventor under the patent ; and, secondly, 
the order " left " is given. Nothing can be simpler, and by the practice of the invention or the opportunity to 
no possibility of mistake can arise. practice it, which becomes public property on the ex-

The objection has been raised that the new words of piration of the patent. 
command are not international, and are therefore The history of patents in Canada begins in 1824, 
illegal. This statement, however, will not hold good, when the first patent was issued on the 8th of June to 
as both English and American pilots, in whom every one Noah Cushing, of the city of Quebec, for a washing 
one has confidence, have made no difficulties in using and fulling machine. From that date up to the year 
the new words of command when piloting ships of the ',. of the confederation of the Provinces, ther:e were only 
two before mentioned companies.-Nautical Magazine . . 1,866 patents issued, and these comprised the patents 

• . . '  • issued by each of the provinces or colonies, which be-
TRE " ADA MSON " GUN. fore that period had a separate patent act of its own. 

The illustrations represent a sectional elevation, end Since confederation, however, a great increase has 
view, and plan respectively of a gun invented by the been made in the number of patents taken out in Can
late Mr. Daniel Adamson. The principal feature of ada, nearly 40,000 patents having been issued since 
this type of gun consists in abolishing the trunnions then. Our valuable manufacturing, lumbering, and 
and substituting therefor a ball joint, A, or spherical mining industries, fostered and protected by the 
enlargement, which works in a suitable socket on the national policy, have in a large measure stimulated the 
gun carriage. The advantage claimed for this arrange- progress of invention in this country, and it may safely 
ment is that the gun-a model of which is now exhib- be said that the sons of this fair.dominion have pro
ited-can be readily trained to cover a much greater duced inventions the importance of which is in no de

ers of tyrants, and the like. And if any one rightly 
compare them, he will find the judgment of antiquity 
to be correct ; for the benefits derived from inventions 
may extend to mankind in general, but .civil benefits 
to particular lands alone. The latter, moreover, last 
but for a time, the former forever. Civil reformation is 
seldom carried on without violence and confusion, while 
inventions are a blessing and a benefit without injur
ing or affiicting any."-The Canadian Manufacturer. 

.. . . . .. 
The Carbonization 01" Wool. 

The successful extracting of cotton from union cloths 
without injury to the reclaimed wool has led to the ex
tension of the process to raw wool for the purpose of 
ridding it of burrs and other particles of vegetable mat
ter. These burrs are very difficult to remove, and often 
leave a large amount of waste during the process of ex
traction, while, if allowed to remain, they would do in
calculable mischief to the yarn. There are two methods 
of dealing with them in general use-one is to pass the 
wool through a burring machine, which beats the burrs 
from the 'wool ; and the other is to destroy the burrs by 
carbonization. The former method is most suitable 
when the wool contains large burrs ; but carbonization 
is more economical for wool containing small burrs, 
straw, chaff, and other small particles of matter. One 
drawback in using the burring machine is that many of 
the smaller burrs adhere to tho wool after being passed 
through the machine, and carbonization is afterward 
resorted to, in order to reclaim the wool attached to 
them. For this and other reasons the chemical process 
is likely to totally supplant the burring machine in 
course of time. The P!ocess generally adopted is simi
lar to the one followed in making extract wool. The 
burry wool is first saturated with a dilute solution of 
sulphuric acid, whizzed in a hydro-extractor, and after
ward opened out and spread in a heated room. Here 
chemical action is quietly at work, the burrs are de
prived of their hydrogen, and crumble to carbon, while 
the wool is liberated and washed. 

range without moving the car
riage. The gun was made at 
Bofors, in Sweden, and, ac
cording to Industries, has 
been tested by Swedish artil
lerists with the following re
sults : 

�
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Another m e t  h o d  which 
finds favor is to saturate the 
wool with a solution of chlo
ride of aluminum (AI. 01.). 
After being whizzed and dried, 
it is taken to a room heated 
to about 200° F. , where it re
mains for a little less than an 
hour. Washing in fuller'S (ND ELEVATION 

SECTIONAL I ELEVATION 

I 

earth and water follows, by 
which the chloride is removed 

The gun was fired five times 
in twenty seconds. An eleva
tion of 25 degrees was found 
to carry the projectile 26, 250 
feet, or nearly five miles. 
Eighty-five rounds were fired. 
It is stated that the gun, with 
even more than sufficient 
strength, combines great du
rability with respect to its 
weight, and that the mechan
ism is simple and easy to man-

.� ___ I __ ,..-. - - _ . . . .  - I �":-:--::-::-:-:--=-=�'=-�--r----, 
: ,  --- -_. ' 1 -.--"') - ' · '::3'� . . . _ _ _ _  L! -' - - -- . -

and the residue of carbonized 
matter washed away. The 
prejudice which formerly ex
isted against these methods 
of extracting burrs is rapidly 
disappearing, as experience 
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age, and does not require ex-
perts for its handling. The 
leading particulars of this gun are : Caliber, 3 '36 inches, 
length, 98 '43 inches ; weight, 1, 200 pounds; rifling, num
ber of grooves, 24 ;  depth of grooves, 0 '039 inch ; width, 
0'295 inch ; width of lands, C)-iSS inch ; twist muzzle, 33 
caliber ; weight of shell, 14 '77 pounds ; weight of charge 
(black powder), 5 '51 pounds ; volume of chamber in 
case, 161 '72 cubic inches; volume of bore, 796'40 ; muzzle 
velocity, 1, !120 feet with black powder, and 1, 970 feet 
with smokeless powder. 

• • • • • 
The Tocci TW'lns. 

The Southern Practitioner, an influential monthly 
devoted to medicine and surgery, published at Nash
ville, Tenn. , has produced in the January number the 
engraving of the Tocci twins, with the description, 
which appeared in this paper in issue of December 12, 
last year. In referring to this interesting specimen of 
tocology, the editor states the source from which his 
article is derived as follows : 

" The description is taken from that standard and 
most reliable publication, which we regard as the best 
journal in America or the world, the SCIENTIFIC AMERI
CAN. Having had a personal and private interview 
with Mlle. Christine Millie in 1860 ; having seen and 
had a personal interview with Messrs. Chang and Eng, 
the great Siamese twins ; and in a somewhat arduous 
work in medicine since 1854, it has been my opportunity 
to see more or less of monstrosities and abnormal forma
tions, yet I do not hesitate to class the Tocci twins as 
something more than remarkable. It is to be hoped 
that if they ever marry they will have • two souls with 
but a single thought, two hearts that beat as one.' " 

.. 4 e ,  .. 
Anti-Friction Hea

,
rlngs. 

The metal of the well known patent Magnolia anti
friction bearings has been found by analysis to have 
the following composition : 

Lead . . . . . . . . . . . . . . . • • . • • . . . . . . • . . . . . . . . . . . • • • . . • • • . . . . • •  80 lb. 

Antimony . . . . . . . . . . • • . • • . • • • • • • • • . . . . • • • • • • • • . . . . . . . . • . . . .  15 .. 
Tin . . . . . . •  0 • • • • • • • • • • •  ' • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • •  5 u 
Bismuth . . . . . . . . • . . . • • • • • • • • • • • • • • • • . • • . • • • • • • . • • . • . • . . .  ", oz. 
Graphite . • • • . . . . • • • • • • • • . . . . . . . . . . • . . . . . • • • • • • • • • . . • • • • • •  8 "  
Aluminum . . • . • • • • . • • . . • • • . . . . • • • • • • . " 0  • • • • •  1 • • • • • • • • • • " .. 

PI;AN 

THE " ADAMSON " GUN. 

gree inferior to those of our neighbors south of us. 
Such is the enterprise of Canadians that patents 
for important inventions are now being taken out by 
them not only in Canada, the United States, and Eng
land, but in the v�rious colonies of the empire, and in 
many foreign countries. 

Patents are granted in Canada for a term of fifteen 
years. The first government fee is $20, which fee pro
tects the invention for five years, two further fees of 
$20 for each succeeding five years being requisite in 
order to protect the invention for the full term. it is, 
therefore, necessary) to pay the first fee in order to ob
tain the patent, and the subsequent fees in order to 
keep it alive the full term. Two other requisites are 
necessary in order to keep the patent alive, namely, the 
article covered by the invention must be manufactured 
within two years from grant, and it must not be im
ported for more than a year. Specifications, drawings, 
and models are required to be sent to the Canadian 
Patent Office before a patent will be granted, and such 
is the importance of having inventions thoroughly cov
ered, in order to protect the inventor from infringe
ment, that special experts are employed by inventors, 
so that their applications may be prosecuted to a suc
cessful issue before the Patent Office. It is essential 
that men having a legal as well as a mechanical experi
ence should be employed. 

Many people are in the habit of not only thinking of, 
but speaking of, inventors as cranks. But when one 
considers the advantages reaped from the indomitable 
energy and perseverance of such so-called cranks, it 
must be confessed that to that class of the community 
we are more indebted than to any other. 

Lord Bacon corroborates this� statement in the fol
lowing : 

" The introduction of great inventions appears one 
of the most distinguished of human actions, and the 
ancients so considered it ; for they assigned divine 
honors 'to the authors of inventions, but only heroic 
hono,rs to those who displayed civil merit, such as the 
founders of cities and empires, legislators, the deliver
ers of their country from lasting misfortunes, the quell-

has proved that if the wool 
be properly clean previous to 
carbonization, and the acid 
the required strength, no in-

jury to the fiber is caused, neither is the felting of the 
wool in any way destroyed. 

• 4 .  I • 
COllventlon of" the National Association 01" 

Inventors. 

On January 19 of the present year, the National As
sociation of Inventors held their first annual meeting. 
This body is tho outcome of the Patent Centennial 
which met at Washington last winter. The list of 
officers includes distinguished names. The President, 
Dr. Gatling, of Hartford, Conn. , known as the invent
or of the Gatling gun, occupied the chair, and was the 
writer of the presidential address, which was read by 
the Commissioner of Patents, Hon. George E. Simonds. 
Other officers of the association are as follows : Vice
Presidents, Hon. Gardner D. Hubbard, president of 
the American Geographical Society ; W m. A. Anthony, 
president of the American Institution of Electrical En
gineers ; Thomas Shaw, of Philadelphia, inventor ; 
and Hon. Benjamin Butterworth, secretary of the 
World's Fair ; Secretary, Prof. J. E. Watkins ; Treas
urer, Mr. Martin E. Stone. 

The pl esident's address touched upon the propriety of 
liberal trer.tment of inventors, the necessity for increas
ing the number of Patent Office examiners, and the 
necessity of a special patent court. The W orld'-s Fah" 
and the exhibition of the results of American iIlvention 
were also spoken of. Informal discussions of the work 
of the two main committees on legislat�� 'l,}ld manu
factures occupied much of the time of the meeting, and 
finally an adjournment was taken for one yel\.r, to meet 
again in Washington. 

• I e  • •  
A WELL known business man, referring to th� success 

of his firm, said : .• We attend to our own business and 
nothing else. You never hear of any of us beiItel on 
the road nor out driving. We do not go to the thea�r. 
We have no outside business-no ventures or specUlla
tions in oils, wild lands, patents or stocks. What montey 
we have we have put into our house. Wf:' take care W 
our business and our business takes care of us. We keep 
abreast of the time." 

© 1892 SCIENTIFIC AMERICAN, INC.
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THE NEW AMERICAN WAR STEAMER MIANTONOMOR. 

The double turreted monitor Miantonomoh repre
sents the latest accession to the United States navy. 
She is now practically completed, and nothing is left 
for her full equipment and preparation for war but the 
introduction of some minor pieces of machinery, and 
some ' additional supplies, her crew and much of her 
ammunition being now on board. She is a typical 
battle ship. It is believed that there is no ship of war 
afloat in any water that she could not cope with. In 
the matter of speed, she is, like all the monitors, some
what deficient, her rated speed being 10Y2 knots per 
hour. 

The keel of the Miantonomoh was laid by John 
Roach & Sons, at their works on the Delaware River, 
in 1874, and the hull was completed there. In many 
respects she represents a reproduction of the old 
wooden monitor Miantonomoh. The present ship is 
built of iron, except as regards her armor plates, whklb 
are of steel. The general dimensions. as given in the 
official records of the navy, are as follows : 

Length, 250 feet; beam, 55� feet ; mean draft, 14 
feet 1;l4 incnes ; displacement, 3, 815 tons ; indicated 
horse power, 1, 030. The maximum depth is 17 feet 4� 
inches, leaving about 3 feet of freeboard. The engines 
are of the inclined compound type, and actuate twin 
screws. The armor of the hull consists of a protective 
belt 6 feet deep ; the upper section is 7 inches thick, 
and goes 18 inches below the water line. The next sec
tkm is composed of two superimposed plates, one 3 
inches and one 2 inches, and the final strip at the bot
tom of all is 3 inches thick. The deck, which is almost 
flat, and non-deflective, is composed of two superim
posed plates of Ys inch steel planked over with 4 inch 
pine. 

The outer plating of the t urrets is llY2 inches thick. 
This is backed with 10 inches of wood, which is again 
backed with two steel plates, each Y2 inch thick. The 
turrets are 24 feet in external diameter, rise a little over 
6 feet above the deck, and are each surmounted by a 
conning tower a little less than 8 feet diameter at the 
base, and projecting 2 feet above the top of the main 
turrets. In action, when the turret is struck, rivet 
heads or splinters are liable to be detached and to fly 
off with considerable velocity. To protect the firing 
crew from injury, an inner shield lines the turret. 
This shield is spaced off 8 inches from the backing, 
and is composed itself of %: inch steel plate. The de
flective armor of the conning tower is 9 inches thick. 

In each turret two 10 inch breech loading rifles are 
mounted lh parallel, and are manipulated by hydraulic 
gear. Each gun is held in place by hoops upon a sad
dle, which is free to slide back and forth upon the rails 
of the carriage. As shown in the cut, the carriage 
is pivot�d to the turret at its front end, so as to be 
incapable of recoil. The recoil backward of the gun 
itself is checked by a hydraulic cylinder containing 
water, through which a piston is driven by the action 
of the gun on its recoil. A very limited waterway is 
provided for the escape of the water from behind the 
piston, so as to bring the gun to a stop without serious 
shock. With a full charge, the gun recoils about forty 
inches. 

Below the gun deck of the turret the space is utilized 
for the supply of ammunition. The shells and powder 
cartridges are brought in, and, by means of a circular 
railroad, are wheeled around the turret so as to come 
under the hatch, which, of course, shifts around as the 
turret turns. An elevator is provided for carrying 
them up to the gun deck, and there they are shipped 
on a carriage upon another transverse railroad, which 
brings them opposite the open breech of the piece. 
For loading, the breech is dropped, bringing the bore 
in line with an inclined hydraulic cylinder and rammer 
in its rear. An approximately vertical hydraulic cylin
der and piston permit the breech to drop or raise it, 
as desired. The shell is pushed home by a hydraulic 
rammer ; next the powder is inserted, bag by bag, and 
pushed home by the same rammer. Brown perforated 
hexagonal prismatic powder (Dupont's) is used. It is 
packed tightly in the cartridge bags, several of which 
nrc used for a .charge. In the rear of each bag are nine 
j , t'xl1gonal grains of priming powder to disseminate the 
ignition. The breech block, which is of the interrupted 
Sel\JW type, with mushroom and . gas check, is inserted 
and turned home, a copper priming needle is pushed 
t,luOllgh the axial vent of the breech block, so as to 
pi+k a hole in the rear powder .cartridge, the primer, 
·�·'t-';ch TO ay be frictional, detonating, or electric, is put 
!;'" }j}";" '. and the gUll is ready for firing. The direction I,'f lire is flxed by rotc.ting the turret. In the conning 
" ' Wet', thfl firing offiee,' ]::Joks O'lf of a little cross-shaped 
wtw (ow, which in itself forms the rear sight ; forward or( the roof of the turret is the front sight. These two a� arranged accurately parallel with the vertical 
pt.anos passing through the axes of the guns. The 
devation of the guns is determined by the hydraulic 
ram j ust mentioned, and actuated by a lever in the 
conning tower, and the firing officer has at his side a 
dial indicating the number of degrees of elevation 
given each piece. 

Through the center of the turret a hollow spindle 
runs down the bottom of the ship, through which com-

munication is had from the conning tower to the 
different mechanism required to be worked therefrom. 
Without leaving his place, the firing officer can locate 
the turret to bring his sight to bear upon the object, 
can raise or depress either or both of the guns to get 
the range, and can fire them singly or simultaneously, 
if desired , by the electric primers, simply pressing a 
bulb to produce the ignition. Immediately after firing, 
the turret can be rotated so as to present its unperfo
rated side to the enemy, while the guns are being 
loaded. Levers and valve handles are provided for 
all the manipulation, within easy reach in the conning 
tower . .  By the speaking tubes and bell calls of the 
central spindle, the officers in the tower can communi
cate with all parts of the ship, including the other 
turret. 

The wat�r supply for the hydraulic m achinery of the 
turret enters through this center spindle, which, it 
will be understood, is stationary, the turret rotating 
around it. Two collars, three sided, or D shaped, in 
section, encircle its lower part, and, as these collars 
rotate with the turret, the water is delivered into one 
and discharged from the other, through the center 
spindle. The problem to be solved was the introduc
tion of water into machinery in and moving with a 
rotating turret, through whose center a stationary hol
low spindle extends. 

The ship is provided with a fighting mast of hollow 
steel, through whose center ammunition is hoisted to 
the fighting top. Her armament includes the four 10 
inch breech-loading rifles, whose manipulation has been 
described, and which weigh about 63, 000 pounds apiece. 
One is 27 feet, another 29 feet, and two are 30 feet 
long. They have a practical range of 7 miles. The 
service charge is 256 pounds of powder. The projectile 
is a cast iron shell with soft metal rotating band, 
weighs 500 pounds, and contains about 12 pounds of 
shell-exploding powder, contained in 128 cotton bags. 
Each shell has a percussion primer. The guns are 
American in their assembling, having been turned out 
at the Washington navy yard. The shell is 91lo inches 
diameter. giving only .f1'i inch total windage. The 
rotating band, however, fits so tightly as to leave little 
chance of escape of gas. 

A very important feature is the steering mechanism. 
The ship steers very badly by hand, but is provided 
with steam steering engines that ke�p her under per
fect control. An electric steering device is to be put in 
that will enable her to be worked from either conning 
tower. Thus the ship will be fought entirely from 
this point, the steering, rotation of the turret, ranging 
and firing of the guns, being effected therefrom, and 
within absolute control of a single man if desired. 

To prevent water from entering around the turret a 
diaphragm of leather is provided which encircles the 
base of the turret and is held down by segmental 
plates of metal and expansion turnbuckles against a 
wooden scupper groove. In action the turnbuckles 
are to be backed up a little to relieve the friction, so that 
the turret can be turned freely and without injury to 
the diaphragm. 

A double line of teeth encircle the base of the turret, 
with which the turning engine engages. The turret is 
carried by 20 forged steel coned rollers, 14 inches dia
meter and 10 inches thick. Eight small horizontal roll
ers bear against the interior of the base, to prevent 
lateral displacement . .  

The vessel has a double bottom, a clear space of 28 
inches existing between the two skins. She is lighted 
throughout by electricity. 

.. � . »  • 
The Coloration of Preserved Food ... * 

The 100 Puzzle. 

To the Editor of the Scientifia Ameriaan .-
The request of I. W. B. (Dec. 19, 1891) for a solution 

of the " 100 " puzzle has, I note, brought out a number 
of ingenious evasions of the terms of the puzzle. The 
only way in which a study of such problems can be 
made of use is in trying to discover why they are 
insoluble. 

Referring to the table below, the reader can see that 
the sum of nine consecutive numbers, beginning at 1 
(column 1), is equal to 5 nines, 45, and that the trans
ference of any figure to the place of tens (columns 2 
and 3) subtracts the amount of the figure from the 
units and adds it to the tens, thus increasing the total 
by as many nines as there are units in the figure. The 
sum of any nine consecutive figures can never be there
fore anything but a multiple of nines. The sum of any 
nine consecutive numbers (columns 4 and 5) will also be 
as many nines as the lowest figure of the series contains 
more than one, plus the original 5 nines of the lowest 
series, and the sum of any two series will differ by as 
many nines as the difference in their lowest figures. 

9 & 9 14 19 -9-8 8 8 13 18 8-7 7 7 12 1'7 --7-
6 6 6 11 16 

1 1-6-5 5 5 10 15 
4 4 4 9 14 I I=t= 3 3 3 8 13 -3-2 2 20 7 12 I --2-
1 10 1 6 11 1-

45 54 63 90 135 45 
5 nines. 6 nines. 7 nines. 5 n ine8 + 5 nines + 

5 nines. 10 nines. 

Another peculiarity of the nine digits is that shown 
in column 6, where each of the 5 nines is successi vely 
canceled till there is no remainder. 

I saw it demonstrated some years ago that all the 
curious properties of the figure 9 would pertain to the 
figure 8 if our notation was reckoned by nines instead 
of by tens. A. C. B. 

Frankford Arsenal, Pa. 
4 4 . ,  .. 

HoW' to Improve the Acoustics of HaJJ s  and 
Churches. 

To the Editor of the Scientific American : 
I have read with much interest what Dr. Ephraiw 

Cutter has suggested about getting the key note of an 
auditorium, all of which is reasonable, but now I will 
suggest a remedy for a very little trouble with churches 
and halls where it is most difficult to hear the voice of 
the speaker distinctly for more than 25 feet distant. 

The reason is that the sound is absorbed by the walls 
and furniture on the same prinCiple that dark surfaces 
absorb light and heat. 

In my long experience in constructing cold storage 
and refrigerating rooms, I have found, when the rooms 
were perfectly covered with a jacket of thick cotton 
rattan, without a single board or piece of wood ir. sight, 
that ordinary talking could be easily heard a hundred 
feet distant. 

We now use an artificial board about one inch thick. 
It is very porous and lighter than cork , and is enL'ely 
free from vibration, and thus a perfect non-conductor 
of sound as well as of heat. If a hall should be finished 
with this insulating board instead of plaster and wood 
finish, there would be no trouble for any speaker to be 
heard in the most remote corners. A. J. CHASE. 

Boston, Jan. 26, 1892. 

Street Railroad8. 

It is but a little time, says the Railway Age, since all 
street railways were horse railways, and it is surprising 
to learn that already more miles of lines are operated 
by electricity and steam power than by animals, . and 
still more surprising that electricity is even now used 
for more than half as much mileage as that operated 
by animal power, as the following statistics of the 
United States show : 

The time-honored method of imparting a beautiful 
green color to preserved foods consists in treating the 
articles to be colored with a solution of copper sulphate, 
which is quickly poured off and the last traces removed 
by repeatedly washing with water ; the preserved 
articles are then boiled and the vessels containing them 
are soldered up. The coloration results from the form
ation of the copper salt of an acid derived from phyllo
cyanin. This body is very inert, is insoluble in water, 
hydrochloric acid and acetic acid, soluble in alcohol, Number of miles operated by animal power . . . . . . . . . . . . . . . . 5.443 

and indifferent to the action of light. As the quantity Number of mIles operated by electricity . . . . . . . . . . . . . . . . . . . . 3.099 
Number of miles operated by steam motors . . . . . . . . . . . . . . . .  l ,gl8 

is quite small, only a few milligrammes in 100 grammes, Number of miles operated by cable . . . . . . . .  . . . . . . . . . . . . . . . . .  660 
the author is disposed to tolerate the practice. The number of horses employed on street railway 

The green coloring matter of leaves, etc. , is extremely lines in this country is stated to have decreased 28, 681, 
sensitive both to light and to acids of every kind. In being now only 88, 114, while electricity is still pushing 
order to hinder its decolorization, sodium carbonate is forward at a rapid rate to displace the four-footed mo
commonly added to green vegetables before cooking, tors. 
by which treatment free acids are neutralized, and also • ' . '  • 

such salts as potassium acid oxalate. Not only is the Electric LigJ.ting at the World's Exp osition. 

action of the acids upon the chlorophyl thus pre- The Fine Arts Building is to have no fewer than 
vented, but a relatively stable sodium salt, green in 12, 000 incandescent lights. The grand Manufacturers' 
color, is formed, enhancing the effect. A. TSCHIRCH. Hall is to have 2,000 arc lights of 2, 000 c. p. each. Th e 

• , • , • total reached so far for all the buildings is 5, 180 arc 

AN II h· h dh fi I t I d lights and 14, 700 incandescents, with some 10, 000 more 
� a oy w IC a eres rm y 0 g ass an can, . d t f h A . .  t t' B 'ld' All 

th f b d f . . .  I t b' . 'd lncan escen s or t e dmlnIs ra IOn Ul mg. 
. 

ow-
ere ore, e use or J ommg up g ass u mg, IS sal , . . . <!' 

b M F W It to b d b dd' 5 t I mg 20 cents per mght per arc, that means over 'if1,000 
y r. . a er, e ma e y a mg per cen . . . . 
f t 95 t f t· Th t· . first lted mghtly for arc lightmg ; and should all the 25, 000 m-

o copper 0 per cen 0 m. e ill IS me . ' 
d th dd d b tl candescents burn every evenmg there WIll be a further 

an e copper a e su sequen y. . . 
Item of another $1,000, assummg a rate of one cent per 

* Read at the sixt.y-fourth meeting of the Delltsch, Nlltllrforsch. u. lamp per hour for four hours. The lighting effects will 
Aerzte. Through (!Mm. Zeit. certainly be the finest the world has ever seen. 

© 1892 SCIENTIFIC AMERICAN, INC.



86 1 c itutifit !lUtricau. 
, THE WASHINGTON GUN FACTORY. The rifling is effected in a machine carrying a bar 

In 1866, the Washington navy yard was fixed upon whose cutting head ')perates during withdrawal, va
as the site of a naval gun factory, for the finishing of rious devices being employed for regulating the twist 
guns from forgings furnished by outside American or inclination of the grooves. The rifling is right
steel manufactories, a similar gun factory for the army handed and the grooves are wider at the origin than 
being established at West Troy, N. Y. At that time at the muzzle. The breech is closed by the interrupted 
)here were not in the country any steel manufacturers screw system. The factory is now well provi.ded with 
having the plant necessary to make these great forgings, the necessary boring and turning lathes, planers, 
but, under the encouragement guaranteed by the slotters, shapers, and milling machines, drills, rifling 
government, private enterprise was stimulated, and machines, etc. , which must each do their share in the 
within the following two years both the army and work required upon the modern gun. 
navy departments were able to make satisfactory con- • , . , • 
tracts with American producers, for the. heaviest forg- Nickel Coating o n  PlatinUin or Silver. 

ings, of a quality which would stand the severest tests. The following (says La Metallurgie) is the method 
It is conceded that the plant now established at of nickel-coating platinum, silver, or alloys of these 
Bethlehem, Pa. , is equal if not superior to anv in the metals adopted by the Societe de Laminage du Nickel, 
world for the production of armor and high-powered France. The metals to be united to each other should 
gun forgings. be in the form of plates or wires, the surfaces of which 

The Washington gun factory was promptly pro-
I must be as clean as possible. The nickel should, more

ceeded with, and has already turned out a large nUlll- over, be in such a condition of malleability that the 
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used in pharmacy, chemical laboratories, and certain 
industries, owing to their perfect resistance to the 
action of acids and alkalies. 

• I e ,  • 
Diseovery or 'Planets by Mean" of Photography. 

Dr. W oU, of Heidelberg, has discovered two minol 
planets by means of photographic plates taken OIl 
December 22 and 23. One of these is new (No. 323), 
but the other is probably identical with Sapientia (No. 
275), which has only once been observed, in 'opposition. 
Since Dr. Wolf's discovery the two planets have been 
watched by Dr. Palisa at Vienna. The art of stellar 
photography has made rapid strides of late years, and 
has now become a powerful instrument in astronomical 
research. It has been expected that neW planets 
would be discovered by this means, since, if two photo
graphs of the same region of the heavens be taken at 
different times, upon comparison, a planetary body 
will betray itself by its movement with regard to the 
fixed stars in the interval, or, if a single plate be ex-

BORING, TURNING, AND CHAMBERING HEAVY GUNS AT THE WASHINGTON GUN FACTORY. 

ber of six inch rifled guns, with a smaller number of 
eight and ten inches caliber, and the work for nearly a 
year past has also embraced those of twelve inches 
caliber. Work is also proceeding upon lathes for the 
production of 13, 14, and 16 inch guns. Our view gives 
a good idea of the appearance of the lathe room, to 
which the forgings are first sent, after the most careful 
inspection, rigid tests being made of several pieces cut 
from each forging. The lathes are served by a 110 ton 
overhead traveling crane, composed of a bridge which 
travels lengthwise the shop, a trolley traversing the 
bridge and fitted with gearing that hoists and lowers 
the weight to be moved. The power is transmitted 
through square shafting, the motions being controlled 
by clutches. On their arrival, the cars containing the 
forgings are run under the overhead cranes, the forg
ings being thus taken directly to their respective lathes 
for boring and turning, two operations which are fre
quently performed at the same time, the cutting tools 
shaving off the outside of the tube while the " hog bit " 
is taking the first and second boring cuts. The final 
boring cut is taken with a packed bit, this work and 
that of rifling being intrusted to very skillful me · 
chanics only, as any error here would cause the ruin 'of 
the piece. 

hammering or rolling which completes the welding 
should perfect the intimate conjunction of the metals. 
The surfaces to be united are powdered by a welding 
material, such as borax, and the two pieces are after
ward subjected to a suitable welding temperature ; 
they are finally united by hammering or rolling. In 
order to insure a successful conjunction, the surfaces 
to be welded should be prevented from coming in con
tact with the air, which would oxidize the nickel in its 
red hot state. For this purpose, a method (one of 
several) may be employed which consists in envelop
ing at the outset the metals to be joined by thin 
metallic sheets. When, after suitable heating and 
hammering, the metals are welded, the protective sheet 
can be removed by pickling, scouring, or other method. 
With the view of preventing the soldering of the pro
tective sheet on the metals to be welded, it has been 
found advantageous to coat the interior surface of the 
protective sheet with a deposit of magnesia, lime, oxide 
of zinc, or other substance having the same properties, 
in order to obviate interior contact of the protective 
sheet with the m�tals to be welded. When the weld
ing is finished, the protective sheet can easily be 
removed. Plates and wire obtained in this manner are 
adapted for the manufacture of receivers and utensils 

posed long enough, the planet will, by its movement, 
trace a " trail " upon the plate, whereas the images of 
the stars will be dots, the telescope being driven by 
clockwork so as to keep them always in its field as they 
apparently revolve around the earth in consequence of 
the diurnal motion. The mean places for 1891 of the 
two planets found by Dr. Wolf are (1) 6 h. 38 m. 42'28 s. 
+ 24° 47' 0 '3", and (2) 6 h. 49 m. 30 ·64 s. + 18° 37' 5 '33'. 

• 1 . ,  • 
'.rHE preliminary survey of the Hawaiian cable Juts 

been nearly completed. The Albatross has laid out a :nine 
from Salmas Bay across the PaCific, and aftertakfus i.t1 
a supply of coal made /I, return trip, the progress of 
which was interfered with by rough weather and inter
rupted by a IMk of fuel. The vessel put in at �an 
Francisco, and on January 6 proceeded to sea again to 
complete the survey of 600 miles. The line la.id down 
by the Albatross on its outward trip is slightly north "If 
that laid down by the Tuscarora fifteen years agO. 
Several submarine peaks were encountered, but the 
bottom is for the most part regular and suitable for the 
bed of a cable. The report of the return surveys of the 
Albatross has not been received at the Navy Depart
ment, and as soon as the iuformation is in hand, the 
results will be plotted. 
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STEAlII STONE WORKS. 

The illustrations of this subject are taken from the 
plant of Barr, Thaw & Fraser, Hoboken, N. J. The 
elevated track is about 20 feet in height and 150 feet in 
length, and made mostly of 12 by 12 timber. The 
traveling crane is also made of 12 by 12 timber, and 
braced with heavy circular rods. It is 52 feet across 
from side to side and 12 feet in width. Connected to 
the end of crane are two 3 foot car wheels, which, when 
set in motion, run back and forth on steel rails. The 
crane is set in motion by means of an endless wire cable. 
The %' inch cable passes around a (I foot sheave wheel, 
which is connected to the main shafting. The upper 
wire of cable runs up through the bottom of the build
ing on the end of crane and around another 6 foot 
wheel, and down and out again to the 3 foot sheave 
wheel at the end of elevated track, where it passes back 
again to large wheel on the main shafting. The large 
sheave wheel in the crane building is- connected to a 
piece of shafting, which, by means of belting, connects 

J C itutific �tutricau. 
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of the upright shaft revolves around in a ball socket. r 'I'he Deadly Alternating Curr"nt. 

The upper end is geared to the main shafting. The A peculiar fatality at a fire in New Orleans is thus 
blocks of stone are placed on the bed by hand, or by a I described : The wind was blowing hard and made fire 
small derrick, until the surface of the stone is smooth. fighting a hard task. Chief O'Connor was in charge 
Water and sand is used for the rubbing. Hot water and was directing Matthew Hannon, a hoseman of Co
is used when the weather is cold. The tools for mould- lumbia, No. 5, who was playing a stream of water on 

ing and grooving are of various shapes, generally the fire. The chief took the brass nozzle and continued 
chisel shaped, and are made of steel. They run from pumping on the blazing debris, while Hannon went to 
8 to 12 inches in length. recover his hat, which had blown off. About this time 

The rough stone is first placed on the perforated iron a telephone wire fell and hung down in the doorway. 
table of the moulding machine and made perfectly fast The chief paid no attention to it and continued pump
by means of wooden wedges. The machinery is then ing. Suddenly he struck the wire with · the stream. 
started and the table and stone move forward, and the The water proved to be an excellent conductor, for a 
chisels begin to cut out their work. As they cut, the current of electricity ran down the stream and the 
stone crumbles up into powder and small chips. After brass nozzle and through the chief. The telephone wire 
the chisels have gone over the stone the table is run was crossed with an electric light wire. The chief for a 
back, the chisels :shifted, and the stone started again. few seconds was stunned. Meantime Hannon had sa
The chisels can be regulated to cut shallow or deep. cured his hat, and came back to continue his fight on 
The face of the stone becomes perfectly smooth after the fire. Unconscious of his danger he bounded to the 
the chisels have gone over it. The stone blocks to be chief's, side, and as he did so the swinging wire struck 

nLUSTRATIONS OF STONE CUTTING, SAWING, AND POLISHING. 

with the car wheels. By drawing a lever back and 
forth, and the wire being continually in motion, the 
shifting of the belting caused by the moving of the 
lever causes the crane to move backward 'or forwan� . 
The carriage and fall block.� run on :1 foot 1 ;  �.(lk8 across 
the center of crane, and are moyed 1>at',k. aL ' :  forth by 
wire cables also. These wires are at bwht'd to two 
drums in the crane building. OHe of the drums is 
used for drawin6' the carriage block back and forth by 
means of a 3 foot sheave wheel on the e;:ld of crane. 
The other drum is used for hoisting the "tone. The 
crane j� made to run evenly by means· of geay!ing wheels, 
Oite being attached to one of the forward car wheels, 
and tb� other to a piece of shaftin� which , runs across 
the crane and connects with the machinery in the build
ing. The crane is capable of carrying fr:)m 15 to 20 
tons. 

The rubbing bed is a circular sheet of casdron about 
3� inches in thickness and about 13 feet i 'l &iameter. 
It revolves �around inside of a circular woodell frame 
called a curve. The rubbing bed when put together 
is in two pieces. Cast to the bottom of the upright 
shaft are a number of flanged arms, which projai.'t out 
7� feet each way. The rubbing bed is laid cn and 
bolted on the under side to these arms. The lowI.lr end 

sawed are first placed on a car and run under the saw- him on the shoulder. He cried, " Oh, my God ! " and 
iug shed. The cars are about 1� foot in height, about threw out his arms. The wire swung away from him, 
5 feet in width, and about 8 feet in length. They are but rebounding came in contact with Hannon's left 
put into position and then blocked fast. An 8 by 13 arm. The unfortunate man shrieked once more, and 
foot saw frame is then lowered so that the saws rest on then, as if to throw the deadly wire from him, he 
the stone. The saws are made of !4 inch steel, and are 13 grasped it with both hands, and without a moan fell 
feet in length and about 6 inches in width. They have face downward, dead. One thousand people saw Han
no teeth, being flat both top and bottom. Connected non die, and the ordeal was so terrible that the fire
to the center of one end of the saw frame is a wooden men were for a time dem oralized. 
connecting rod, with crank and fly wheels. This con- _ • •  I • 
nects with the main shafting by means of belting. Remed y for a C old. 

When the wheels revolve, the connecting rod draws the In the SCIENTIFIC AMERICAN of December 2, 1876, 
saw frame back and forth, and the weight of the frame we published the following remedy, which a corre
causes the saws to cut. A little sand and shot or spondent, who has derived benefit from it, asks us to 
crushed steel keeps the saw biting until the stones reprint : 
are sawed through. Water is kept constantly run- The medical journals, last spring, published repeat
ning on the stone by means of a perforated iron pipe edly the formula for Dr. Ferrier's new remedy for cold 
placed about 4 feet above and across the stone. This in the head. As the season for that distressing malady 
pipe has the same motion as the saw frame when run- is at hand, we print the recipe, which is : 
Ding, keeping the whole surface of the stone wet. When Trinitrate of bismuth, 6 drachms ; pulverized gum 
the stone is sawed through, the frame is raised by arabic, 2 drachms ; and hydrochlorate of morphia, :: 
means of a belt chain. The stone is then washed clean, grains. 
and the car drawn out to be replaced by another. The I This is used as a snuff, creates no pain, and causes, 
works are run by a 45 horse power engine, with 80 says the London Lancet, the entire disappearance of 
pounds steam. The plant cost about $30,000. the symptoms in a few hours. 
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The Prellldent. on Car Coupler .. 

Railroad men of all shades of {lOlitics will find interest 
in the following extract from President Harrison's mes
sage : 

" I  have twice before urgently called the attention of 
Congress to the necessity of legislation for the protec
tion of the lives of railroad employes, but nothing has 
yet been done. During the year ending June 30, 1890, 
369 brakemen were killed and 7,841 maimed while en
gaged in coupling cars. The total number of railroad 
employes killed during the year was 2,451 and the num
ber injured 22,390. This is Ii cruel and largely a need 
less sacrifice. The government is spending nearly one 
million dollars annually to save the lives of ship
wrecked seamen. Every steam vessel is rigidly inspect
ed and required to adopt the most approved safety ap
pliances. All this is well. but how shall we excuse the 
lack of interest and effort in behalf of this army of 
brave young men who in our land commerce are being 
sacrified every year by the continued use of antiquated 
and dangerous appliances ? A law requiring · of every 
railroad engaged in interstate commerce the equipment 
each year of a given per cent of its freight cars with 
automatic couplers and air brakes would compel an 
.agreement between the roads as to the kind of brakes 
and couplers to be used, and would very soon and very 
greatly reduce the present fearful death rate among 
railroad employes. "  

The American Journal of Railway Appliances dis
cusses this proposition editorially, as also the bill which 
has been introduced by Senator Cullom, of Illinois, evi
dently lVith the purpose of carrying out the President's 
suggestions. This bill provides that all common car
riers whose duties include the coupling of cars, and per
sons who are members of established organizations of 
railway employes, may within six months after the 
passage of this act vote upon the choice of an automatic 
car coupler. Such coupler may be of the vertical type, 
but must be so devised as to couple by impact, and to 
dispense with any person going between the cars to 
couple or uncouple. Every common carrier is to be en
titled to one vote for every freight car owned, leased or 
controlled, and the employes entitled in the aggregate 
to one-third as many votes as may be cast by all the 
common carriers, the Interstate Commerce Commission 
to have the power to decide upon the validity of the 
votes cast. If not less than 600, 000 votes have been 
cast, and the entire vote for any particular coupler is 
not less than 500, 000, the commission shall certify these 
facts to the President, who shall issue a proclamation 
declaring the coupler chosen to be the standard safety 
car coupler for use in interstate commerce, and in case 
no choice is made the President shall appoint a com
missio�of five competent persons to determine the 
coupler best to be used. The bill further provides that 
all carriers are to equip at least 10 per cent each year 
of the number of freight cars used, and also to equip 
every engine with the lower brake known as the 
" driving wheel brake. " 

The bill provides further that a violation of the act 
shall be considered a misdemeanor, and punishable by 
a fine of $500. The commission may extend the time to 
any particular company within which it shall be re
quired to comply with the provisions of the bill, and 
after the year 1900 any company may refuse to accept 
any car not equipped as required by the bill. 

• • • • • 
Iuftuenza a Hundred and Sixty Years Ago. 

An Italian correspondent reminds us of the historic 
epidemic of influenza in Milan between the years 1730-
33, described by the contemporary physicians, Drs. 
Gagliardi, Bellegatta, and Crivelli; The last named, a 
Milanese practitioner in advance of his time, found in 
the air the " chief and efficient cause of the inflqenza 
visitation." In 1730 and 1733 the climatic conditions 
were as nearly as possible the same as those prevalent 
in the last two epidemics in Italy ; that is to say, a mild 
temperature, the sirocco wmd predominant, and much 
humidity, with fog and rainfall alternating. Dr. Cri
velli's description of the symptoms of an influenza pa
tient might (our correspondent says) be transcribed 
from the phenomena of to-day : 

" Gravedo and coryza, general languor with indispo
sition to exertion of any kind, loss of appetite even in 
presence of the daintiest viands, pain in the sinciput, 
giddiness, dimness of eyesight, high fever, with rigors 
and horripilatio extending over the whole body ; cough 
sometimes moist, sometimes 'dry enough to induce a 
choking sensation." 

These symptoms, not very grave in themselves, says 
Dr. Crivelli, are apt to reach. an acute and even per
nicious stage-" the patient finding himself suddenly 
oppressed with a suffocating catarrh (un catarro soffo
cativo), or, in other cases, with a pleurisy, or a pleuro
pneumonia. One patient falls as by an apoplectic 
stroke, another complains of intolerable cephalalgia,
the old, the phthisical, the asthmatic, rarely outriding 
the storm." It would be difficult to give a truer account 
of the course and issue of the influenza cases now occur
ring at this hour in the Alta Italia. Dr. Crivelli further 
shows himself ahead of his age in his severe condemna
tion of indiscriminate venesection, stigmatizes the abuse 
of diluents, and rests his system of treatment on vigi-

lantly regulated diet and the support of nature. Of 
course, he used heroic measures when time was pre
cious-even blood-letting when engorgement of the 
circulation was a distressing sympton-and he found 
great efficacy in the Hippocratic prescription : " Alvus 
curanda est per clysterem subducentem et frigefacien
tem." Other less rational measures he also recommends, 
taken from a pharmacopooia happily superseded. But, 
according to the lights available at the time, he seems 
to have been a thoughtful and ingenious clinician, and 
his treatise has a quite special interest for the student 
of the history of medicine.-The Lancet. 

• t e l . 
Natural History Notes. 

Animals and Steam.-In a German engineering jour
nal a writer contrasts the behavior of different animals 
toward steam machinery thus : The ox, that proverbi
ally stupid animal, stands composedly on the track of 
a railway without having any idea of the danger that 
threatens him ; dogs run among the wheels of a depart
ing railway train without suffering any injury ; and 
birds seem to take a particular delight in the steam en
gine. Larks often build their nests and rear their 
young under the switches of a railway over which 
heavy trains are constantly rolling, and swallows make 
their home in engine houses. A pair of swallows have 
reared their young for a year in a mill where a noisy 
300 horse power engine is working night and day, and 
another pair have built a nest in the paddle box of a 
steamer which plies during the season between Pesth 
and Semlin. 

Obsereations on the Camel.-In a recent paper on the 
camel, Herr Lehmann refers, among other things, to its 
relations to temperature and moisture. Neither the 
most. broiling heat nor the most intense cold nor extreme 
daily or yearly variations hinder the distribution of the 
camel. It seems, indeed, that the dromedary of the 
Saliara has better health there than in more equably 
warm regions ; though, after a day of tropical heat, the 
thermometer sometimes goes down several degrees. be
lQW freezing point, and daily variations of 90 degrees 
occur. In Semipalatinsk again, where the camel is 
found, the annual variation of temperature sometimes 
reaches 187 degrees. In Eastern Asia, winter is· the 
time the animals are made to work. In very intense 
cold, they are sewed up in felt covers. Of course each 
race of camel does best in the temperature conditions 
of its home ; a Soudan camel would not flourish in 
Northeast Asia. Camels are very sensitive to moisture. 
In tae region of tropical rains they are usually absent, 
and if they come into such with caravans, the results of 
the rainy season are greatly feared. This sensitiveness 
expresses itself in the character of the different races. 
The finest, most noble-looking camels, with short silk
like hair, are found in the interior of deserts, and they 
cannot be used for journeys to moist regions. Even in 
Fe�zan (south of Tripoli) the animals are shorter and 
fatter, with long, coarse hair ; and in Nile lands and on 
coasts it is the same. These animals, too, are less ser
viceable as regards speed and endurance. 

Water Beetles Found in an Old Gasometer.-An in
teresting note is published in the Entomologist's 
Monthly Magazine for March, 1890, which indicates 
that Dytiscus marginalis may live under extraordinary 
conditions. A number of specimens were found living 
in rusty water at the bottom of a hole left when the 
iron casing of a gasometer had been removed, both 
water and mud being strongly impregnated with gas. 
Mr. T. H. Hall, the writer of the note, who secured the 
specimens, states ihat they carried a strong odor of gas, 
even after they had had two or three baths of fresh 
water. The old gas holder must have been their home 
for a long period of beetle life,.judging from the time of 
year when they were found and from the number of 
both sexes seen. The water was partly inclosed and was 
quite stagnant, being unconnected with any other 
water. They could have migrated had they desired to 
do so. They were 'quite active, and seem undoubtedly 
to have remained entirely from choice. 

Composition of Chlorophyl.-Mr. N. Monteverde has 
made a series of experiments for the purpose of deter
mining the number of distinct pigments present in an 
alcoholic solution of chlorophyl. If an alcoholic ex
tract of green leaves is tr�ated with baryta water and 
the precipitate extracted with alcohol, the solution has 
a yellow color. If this is again shaken with petroleum 
ether after the addition of a few drops of water, a sepa
ration takes place of the yellow pigments, the petroleum 
ether having taken up the carotin, identical with the 
coloring matter of the earrot, together with the green 
pigment, while the alcohol contains the xanthophyl. 
The pigments contained in the petroleum ether are 
termed by the author " upper pigments," those con
tained in the alcohol " lower pigments. " By careful 
manipulation the whole of the green pigment (upper 
green pigment) can be removed by treatment with alco
hol from the petroleum extract, leaving behind a gold
en-yellow solution of carotin ; this " upper green pig
ment" is not capable of crystallizing. The alcoholic solu
tion contains, in addition to xanthophyl, a "lower green 
pigment," which crystallizes in tetrahedra, hexagons, 
or stars, but most usually in irregular forms. The 
author believes that living leaves contain only the 
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" lower green pigment, " the " upper green pigment " 
being a transformation product resulting from the 00-
tion of boiling water 01' of alcohol. 

Duration of Life of Various Animals. -Elephants, 
100 years and upward ; rhinoceros, 20 ; camel, 100 ; lion, 
25 to 70 : tigers. leopards, jaguars, and hyenas (in con
finement), about 25 ; bea ver, 50 ; deer, 20 ;  wolf, 20 ; 
fox, 14 to 16 ; liamas, 15 ; chamois, 25 ; monkeys and 
baboons, 16 to 18 : hare, 8 ;  SqUIrrel, 7; rabbit, 7; swine, 
25 ; stag, under 50 ; horse, :JO ; ass, 30 ; sheep, under 10 ; 
cow. 20 ;  ox; 30 ;  swans, parrots, and ravens, 200 ; eagle, 
100 ; geese, 80 ; hens and pigeons, 10 to 16 ; hawks, 80 
to 40�; crane, 24 ;  blackbird, 10 to 12 ; peacock, 20 ; peli
can, 40 to 50 ; thrush. 8 to 10 ;  wren, 2 to 3 ;  nightingale, 
15 ; blackcap, 15 ; linnet, 14 to 23 ; goldfinch, 20 to 24 ;  
redbreast, 1.0 to 12 ; skylark, 10 to 30 ; titlark, 5 to 6 ; 
chaffinch, 20 to 24 ;  starling, 10 to 12 ; carp, 70 to 150 ; 
pike, 30 to 40 ; salmon, 16 ; codfish, 14 to 17 ; eel, 10 ; 
crocodile, 100 ; tortoise, 100 to 200 ; whale, estimated, 
1, 000 ; queen bees live 4 years ; drones, 4 months ; 
worker bees, 6 months. 

The Bumble Bee in New Zealand. -The introduction 
of the bumble bee into New Zealand a few years ago 
to secure the fertilization of the red clover, and the re
markable success of this venture, are matters of record. 
In a recent paper in the New Zealand Journal of Sci
ence, noticed in the Entomologist's Monthly Magazine 
for May, 1891, Mr. George M. Thomson, F. L. S. , presents 
an interesting article on the introduced Bombi in New 
Zealand, giving also a list of the plants and flowers 
which are visited by these bees. He makes the interest
ing statement that, with a few exceptions, he has never 
heard of these bees visiting the flowers of indigenous 
plants, but states that they have become so extraordi
narily abundant that the question has even arisen in 
his mind as to whether they would not become 3,S $e
rious a pest to tbe apiarist as the rabbits have proved 
to the farmer and cultivator, on account of their ab
sorbing so much of the nectar of the flowers. He also 
points out the remarkable fact in cOnnection with the 
life of the bumble bee in New Zealand, that in many 
parts of the colony it does not seem to hibernate at all, 
but is to be seen daily on flowers all the year round.
Insect Life. 

Occasional Development of Wings in Bormally 
Apterous Hemiptera.-Mr. J. W. Douglas, in a review 
of Mr. F. B. Pascoe's recent work on the Darwinian 
theory of the origin of species (The Entomologist's 
Monthly MagaZine, April, 1891, p. 109), calls attention 
to the statement that " some of our Hemiptera, Nabis, 
PithanttS, .PurrJwcoris, etc; ,1- oruina;rily--wingle$, are 
sometimes found in hot summers to have weIT developed 
wings." As Mr. Douglas remarks, all these species nor
mally have rudiments of elytra, but there are other 
species quite apterous in which at times ' macropterous 
individuals appear, in which case the respective forms 
are so divergent as to be considered distinct. But he 
does not believe that such dimorphism occurs only in 
hot summers, and mentions having observed it in cold 
seasons also, when th�re was nothing exceptional in the 
weather to favor such development. He believes that 
at present no satisfactory explanation can be given. 
May it not be that the development of wings is depend
ent somewhat on the food supply of the insects, and 
they are produced to enable a more extended mi
gration, rendered necessary by a diminution of the food 
supply or the overdevelopment of the species '! The 
abnormal appearance, locally, of winged specimens of 
a wingless species cannot be satisfactorily explained by 
the theory of a reversion to a winged ancestral type, 
since this' would account for isolated cases, but would 
hardly explain the general appearance of winged indi
viduals.-lnsect Life. 

Preservation of Botanical Specimens.-Mr. Jules 
Poisson, of the Paris Museum of Natural History, re
commends a solution of 30 grains of salicylic acid in 1 
quart of water for the preservation of specimens of 
plants in their natural form and color. 

• • • • • 
Eth er as an Assistant of Digestion. 

The effect of ether on the digestive processes in 
healthy subjects has been recently investigated by Dr. 
Gurieff, who gave thirty drops of sulphuric ether to six 
healthy persons during dinner, which consisted of 
about half a pint of soup, four ounces of meat, and six 
ounces of bread. It was found that the ether had the 
effect of stimulating the action of tbe gastric glands, 
increasing the free hydrochloric acid in the gastric 
juice, and eausing the peristaltic movements of the 
stomach, tog-ether with its power of absorption, to in
crease ; thu'l on the whole exercising a favorable effect 
upon the �stric digestion. The same result was ob
tained wheQ the ether was administered by means of 
hypodermiq injections. It would appear, therefore, 
that the effects must be ascribed to a general rather 
than to an� merely local action on the mucous mem
brane of the stomach. Dr. Gurieff is disposed to think 
that th�re is a stimulation of the cephalic centers. 
This vi/ew is partly based on the observations of other 
Russian observers-Bekhtereff and Miloslevski, and 
PavlOff and Shumova-Simanovskaya-on the depend
ence M the gastric functions upon the central nervous 
systeDiL.-Lancet. 
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What III Electrlcit) ., course. Afferent and efferent communications bring 

The average man will be glad to know that such an about a similar result. Internal nervous vibrations and 
authority as Prof. William Crookes, President of the external excitation or reflex action cause a flow of tears. 
Institution of Electrical Engineers, England, is yet in In both instances the exciting impulse is a vibration. 
doubt as to the various theories advanced to explain Niobe, " all tears," and the unfortunate pedestrian with 
the electric phenomena. He says : " We know little as a minute particle of steel from the rail of an elevated 
yet concerning the mighty agency of electricity. " In road in his eye, are unwilling exponents of a similar 
his recent presidential address there is much of interest process. They weep the same kind of briny fluid, in 
to the engineer, and we quote the following from the exactly the same way, though from widely different 
Railroad (Jazette : causes. Imagination is at times sufficient to excite 

" We have happily outgrown the preposterous notion the nervous system into the production of tears, 
that research in any department of science is mere without external aid or reflex. Writers and readers of 
waste of time. It is now generally admitted that pure good fiction weep over it alike, and the actor loses 
science, irrespective of practical applications, benefits himself so entirely in the exigences of dramatic art that 
both the investigator himself and greatly enriches the he sheds real tears and the audience shed tears with 
community. ' It blesseth him that gives and him that him. Of a truth, the man who never weeps has a hard 
takes. ' Between the frog's leg quivering on Galvani's heart, and the quality of his intellect may also be 
work table and the successful telegraph or telephone questioned. 
there exists a direct affiliation. Without the one we Emotion, then, affection, grief, anxiety, incite to 
could not have the other. tears, not pain or discomfort. The pangs of maternity 

" We know little as yet concerning the mighty agency are tearless, though the influence of ether or chloroform 
of electricity. ' Substantialists ' tell us it is a kind of may cause some emotional dream that results in weep
matter. Others view it, not as matter, but as a form of ing. In the earlier days of surgery patients might 
energy. Others, again, reject both these views. Prof. scream and utter such pitful cries as to sicken the by
Lodge considers it ' a  form or rather a mode of manifes- standers, might even faint with pain, yet there were 
tation of the ether. ' Prof. Nikola Tesla demurs to the seldom any tears. These, being pure waves of emotion 
view of Prof. Lodge, but thinks that ' nothing stands and a relief to the heart, are ·almost powerless to miti
in the way of our calling electricity ether associated gate pain. Perhaps one who weeps from pain does so 
with matter, or bound ether. ' High authorities cannot from unconscious though selfish pity-in other words, 
even yet agree whether we have one electricity or two from emotion. 
opposite electricities. The only way to tackle the dif- For the tearful, change of scene, mental diversion, 

The Cenllull of 1 891 In Canada. 

According to the Canadian Census .Department the 
population of Canada, by provinces, is as follows : 

Nova Scotia. . . . . . . . . . . .  . . . . . . . . . . . . .  . . .  450,523 
New BruDswick. . • •  • • • • • • • • • •  . • • • • • • •  • 321,294 
P. E. Island. . . . . . . . . .  . . . . . . . . . . . . . . . . . . .  100,088 
�uebec . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  1,588,856 
Ontario . . . . . . . . . . . . . . . . . . . . . . . . . . . .  ' . . . . .  2,112,989 
Manitoba . .  . . . . . . . . . . .  . . .  . . . . . .  . . . . . . . .  154,442 
Aesini bOla . . . . . . . . . . . . . . . . . . . . . . . . . . . .  } 
.Alberta . . . . . . . . . . . . . . . . . . . . . . . . . .  • . .  67,554 
Saskatchewan . • . .  . . . •  . . . . . . . . . . . .. . . . 
British Colnmbia. . . . . . . . . . . . . . . . . .  . . . . .  92,767 
Unorganized. . . . . . . . . . . . . . . . . . . . . . . .  . .. . .  32.168 

Total . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 4,829,411 

THE TEN LARGEST CITIES. 

Percentage 
of Inc. 

2 25 
0-00 
0'18 
0'53 
0'95 

148'06 

164 76 

67'56 
4'00 

11'68 

Inc. p. c. 
Montreal . .  . . . . . . . . . . . . . . . . . . . . . . • . . . . . . .  216,650 39'5 
Toronto . . . . . . . . . . . . . . , . . . . . . . . . . . . . . . . . . . .  181,220 88" 
Qnebec . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 63,090 1'0 
Hamilton . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. . . . . , 48,980 86'2 
Ottawa. . .  . .  . .  . .  . . .  . . . .  . . . . . • . .  . .  . .  . . . . . .  . . .  44,154 41'0 
St. John. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  39,179 5'2 
Halifax . . • .  ' . . . . . . . . . . . . . . . . . . . . . . . . .  • . • . .  38,556 6'8 
London . . . .  . . . . . . . . . . . . . . . . . . . . . . . .  . . . .  . . . .  31,877 21'7 
Winnipeg . . . . . . .  . . . . . . . . . . • . . .  . . . . . . . . . . . .  25,642 221'1 
Kingston . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  19,264 86'7 

There are 47 cities, their population varying from 
216, 650 at Montreal to 5, 042 in Port Hope ; 45 towns 
having from 4,940 (at Collingwood) to 3,061 (at Walker
ton) ; 91 villages, headed by Picton, N. S., with 2,999, 
and Georgetown at the foot with 1, 509. 

ficulty is to persevere in experiment and observation. If and out-door life are the best remedies. • The author The Trust Fallacy. 

we never learn what electricity is, if, like life or like quoted objects to alcohol as fearfully injurious. It dis- Trusts are not a creation of modern times by any 
matter, it should remain an unknown quantity, we turbs and unbalances the nervous system, keeps up a means. They have existed at least from the beginning 
shall assuredly discover more about its attributes and maudlin and pitiful sentimentality, and sustains the of the present century, or, rather, they have attempted 
its functions. · evil. Alcohol is the mother of sorrow. An opiate, to exist during the period named, but, as a rule, signally 

" Experimentalists are reducing the wave lengths of however, prescribed at night, soothes and controls and failed. A partisan writer, in an article that recently 
the electrical rays. With every diminution in size of really disciplines rebellious nerve centers. Sleep cures appeared in one of the largest and most influential 
the apparatus the wave lengths get shorter, and could tears. And so does time, the restorer. Persons sub- newspapers in the country, attempted to show that 
we construct Leyden jars of molecular dimensions, the jected to many and repeated griefs forget how to weep, trusts were a good thing for the public. At the outset 
rays might fall within the narrow limits of visibility. and the old as compared to the young are almost tear- he argued that trusts could by no means injure the 
We do not yet know how the molecule could be got to less. Tears have their value in the life of humanity, small manufacturers, for the reason that they could dis
act as a Leyden jar, yet it is not improbable that the not as tears but as signs. They show that grief centers pose of their plants and become shareholders in the 
discontinuous phosphorescent light emitted from cer- are being relieved of their sensibility, and that the trust. He therefore claimed to be puzzled to under
tain of the rare earths, when excited by a high tension nervous organization is learning how to bear up against stand why it was that the people protest so vigor-
current in a high vacuum, is really an artificial produc- sorrow. ously against such combinations of capital. He further 
tion of these electrical rays, sufficiently short to affect • • • • • argued that the consumer was really benefited by the 
our organs of sight. If such a light could be produced Poillonoull Metall!l In Prellerved Foods. formation of a trust, and upon this point it is interest-
more easily and more regularly, it would be far more The fact that the amount of lead in t�e tin coating ing to dwell, for the simple reason that it has never 
�nomical tha,n light from a flame or from the arc, as Of. vesse�s for preserved. foods, and that.m. the solder been made clear to the general public why the average . very little of the energy in play is eipended in the form . WIth WhICh they are unIted, have been limited by law trust reduces prices upon the production it has cornered, 
of heat rays. Of such production of light, nature sup- in Germany to 1 per ce�t and 10 per cent resp�ctively, immediately upon its formation. In completing a 
plies us with examples in the glow worms and the fire- has caused the adoptIon of vessels closed WIthout a great trust all of the stronger manufacturers are invited 
flies. Th�ir light, through sufficiently energetic to be soldered joint, a. rubber ring being substituted instead. to join ; then the weaker ones are given an opportunity 
seen at a considerable distance, is accompanied by no T�e a�thor haVing o?serve� t�t pre�erved foods con- to sacrifice their property or to be driven out of business. 
liberation of heat capable of detection by our most deli ' tamed m vessels of this descnptlOn, which appeared un- Self-preservation is the first law of nature, and it is the 
cate instruments. � exceptionable, were often contaminated with lead, has most natural thing in the world for these smaller 

" Alternating currents have at the best a rather examined into the cause of its presence, and finds it to manufacturers to fight back. The trust is all-power
doubtful reputation but it follows from Tesla's re- be due to the rubber ring employed. ful, with millions at its back, and in order to silence 
searches that as the ;apidity of the alteration increases The following examples are chosen from among the the weaker enemy's guns, prices are put at a figure 
they become not more dangerous, but less so. It further figu�es quoted by him: (1) IndIa rubber rings made in below the cost of production, and the smaller manu
appears that a true flame can now be produced. with- Pans and used by a large German firm, (a) average facturers go to the wall. During the battle there is no 
out chemical aid-a flame which yields light and heat weight of ring, 0 '5 grID. ; ash 66 '6 per cent, consisting question but what the public profit largely, or could 
without the consumption of material and without any almost wholly of red lead; no antimony sulphide was profit largely, if it took advantage of existing prices, 
chemical process. To this end we require improved present .

. (b) An experiment was made by exposing a and bought up all the products in sight. That is just 
methods for producing excessively frequent alternations rubber rmg to water under pressure at a temperature what the public does not do, however, and when the 
and enormous potentials. Shall we be able to obtain o! 1100 to 1!2° C. for thirty minutes; at the end of this trust has crushed all opposition out of sight, up go 
these by tapping the ether ? If so we may view the tIme the rmg was found to be softened and 0 '0286 prices and the consumer finally pays back into the 
prospective exhaustion of our coal fi�lds with indiffer- grID. red. lead (misprinte� Mn.O. � original) w�s sus- treasury of the trust the money it has expended in 
ence. We shall at once solve the smoke question, and pended m the water, which contamed no lead m so- crushing those who dared to oppose it. There is really 
thus dissolve all possible coal rings. . . . Electricity lution. (c) Another ring was similarly treated in the no argument that can be adduced favorable to a trust. 
seems destined to annex the whole field, not merely of presence of 0 '5 kilo. of asparagus. The solution gave A trust is an entirely different thing than a combina
optics but probably also of thermotics. • • , Rays an immediate precipitate of lead sulphate on the addi- tion of capital. It is the coming together of all the 
of light will not pass through a wall, nor as we know tion of sulphuric acid ; the quantity of lead in solution powerful wings of a certain industry, to crush out the 
only too well, through a dense fog. But �lectrical rays corresponded to 60 per cent of the total amount in the weak, and monopolize certain productions in order 
of a foot or two wave length of which we have spoken �g. (2) India rubber ring� taken from tins of Austra- that it may fix prices as it pleases. The proposition 
will easily pierce such mediums, which for them will lian meat from a large English firm had the same com-· trusts are formed in order to benefit the consumer 
be transparent." position as those mentioned under (1). (3) _Red:rubber is so ludicrous that it is scarcely worth considering . 

• , . , • rings from Vienna contained : 63 per 'cent of ash, the The writer endeavored to make a point to the effect 
The Physiology of Tears. bulk of which was red lead. (4) Red rubber rings that a trust was not a profitable thing after all, by 

This subject is considered in a bright and interesting from a German factory gave silnilar results, save that stating that Standard Oil paid but 6 per cent dividend. 
paper recently published in the Asclepiad. The editor a little antimony sulphide was present. (5) Numerous Now the fact of the matter is that in recent years the 
of the New "fork Medical Journal condenseR from the analyses of rings from other German firms gave similar Standard Oil trust has paid not less than 10 per cent, 
lengthy article as follows : figures. and last year paid 12 per cent dividends upon the capt-

Fear, grief, all .. l joy, to say nothing of pathos and In view of these facts the author is interesting him- tal invested.-Stoves and Hardware Reporter. 
anger, bring teal'H to the eyes. They are 8it ill to come self in the manufacture and use of rings of a less poi- .. . . , • 
from the heart : and thilds true; for no one ( v(' � reason- sonons character.- W. Reuss, Chem. Zeit . .. Analyst. CC?rk Pavement. 

ed himself into weeping without a first. appeal through • ' .  • A new material for paving is now being introduced 
the imagination to some emotion. Teal'S are tb e natu- Amerlcan Salt. into London. It is composed of granulated cork and 
ral outlet of emotional tension. They �.<! the '"�ult of The total production of salt in the United States for bitumen pressed into blocks, which are laid like bricks 
a storm in the central nervous systen;i, giving rise to the year 1891 was 10,229, 691 barrels, valued at $5,872, 186. or wood paving. The special advantage of the material 
changes in the vascular ternIinals of thfl tear-secreting The importations were about 800,000 barrels, chiefly lies in its elasticity. When used for pavement it gives 
glands. These changes induce profuse excretion of from England. a soft tread which is exceedingly pleasant, recalling the 
water, and weeping results. In a mild tiegrml some ex- The finest salt is made by the vacuum pan process. feel of a carpet. In roadways it furnishes a splendid 
cretion is always in process, to bathe cyB an l cIear it of About four-tenths of the American production are due foothold for horses, and at the same time almost abol
foreign matters. The controlling center i.s at It distance, to Michigan, four-tenths to New York, not quite one- ishes the noise which is such an unpleasant feature of 
though the secretion may be kept up by t.lte small trace tenth to KansaS, and the remainder to Ohio, West Vir- city traffic. A short piece of pavement is to be seen in 
of saline substance that is present in the tears them- ginia, Louisiana, California, Utah, Nevada, Texas. Liverpool Street, E. C. ; while the outlet to Pickford's 
selves. The lachrymal glands lie between th e nervous Perhaps the most wonderful deposit of salt in this yard in Gresham Street is laid with this material. It 
center and the mucous surface of the eyeb�n. 'rears country is at Petite Ansa, La. , where, at a depth of yet remains to be seen how it will bear the ordinary 
afford a good illustration of the way in which nervous sixteen to twenty-five feet below the surface, a depOSIt traffic of a London street, but there is evidence to show 
fibers are capable of conveyiDg to a secreting organ ex- of salt over 1,000 ft. thick is found. This salt is of re- that in Australia short pieces of roadway have given 
citing impulses from both sides of.a. gland lying in their markable purity. good results. 
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RECENTLY PATENTED INVENTIONS. strain and the main connections between the cross beams the pointed lower end, when the egg-like body will be 

Rallway Appliances. 
are preserved against undue tension. balanced upon this end. 

CAR SEAL.-Benjamin J. Stnrtevant, 
St.  Paul, Minn. This seal is formed of a flexi ble 
shackle to which is detachably secured a hook having a 
8 p ri ng-pressed arm, a locket made of earthenware, 

cement, glass. or simIl ar substance, baving on one s ide 
a shoulder to engage the arm of the hook. The device 
affords an inexpensive seal, which must necessarily be 
broken if the door is opened, thus ind icating that the 

cnr has been tampered with, while it may easily be ap
plied aud removed without the use of special tools, 
but can not be opened except by breaking the shackle 
of the locket. 

CAR COUPLING.-Francis A. Johnson, 
Black Rock, Ark. The drawhead of th is coupler has a 
transveree partition lD the front end of its central 
opening, spring-pressed plates sliding transversely in 

the rear of the partition, pivoted arms bel Dg connected 
with the plates and a cam actuating the arms to open 
the plates, whIle rods are pivotally connected with an 
arm on the shaft of the cam, hooks engaging the rods 
to lock them in place. Thc. device is an improvement 
on a former patented invention of the same i nventor, 
and the essential working part. are inclosed in the 
drawhead. to be fully protected from rain, snow, ice. 
dirt, etc., thus in.urin� the proper working of the 
dev ice at all ti mes . 

CAR COUPLING. - Oliver M. Briming
ham, Victoria, Texas. Thi8 invention provides a draw
head to w hich is attached a guiding block in which 
works a vertically movable sliding frame, the pin being 

connected with the frame and having a guiding tongue 
working III the guiding block. The i mprovement af
fords means for elevating, holdmg and fPleasing the 

coupling pin , while the draw head is vertical l y  udj ustable 

in a convenient manner either before, du ri ng, or after 

coupling. The device is de�i gncd to be arranged to be 
operate d  from ei ther side of [ he car. [For In formation 

relat.i ve t.o this pate n t  add re!5� R. Brackin, Inez, 'Pexas.] 
DRILL. - Wanton C. Barber, Villisca, 

Iowa. This is " portable d r i l l  of s i mpl e and durable 

eonstruction, especially adapted for use in dri l ling rail
road ralls. while capable of saLisfactory use on many 
port ions of a locomotive or upon stationary engines. 
The bed has guides and a shift.mg lever, a frame sl iding 
on the bed holding a mandrel carrying a drill, while a 
drtving mechanism and feed device are connected with 
the drill mandrel.  Arms extending from the bed have 
hooks adapted to damp the tread of a rail, when the 
web of the rail is to be dri l led, and the frame is fed 

forward by manipulati.nl: a lever, and when the drill is 
in operation it is automatically fed forward while being 

revolved by the driving mechanism. 

llIecllanical Al.pliances. 

NAIL MACHINE. - Joseph S. Black-
burn and Frank G. Barthol omew, Salem, Ohio. This 

machine bas the usual fixed anvil or die, on which 
operates the hammer fitted to s lide in the usual manner 
in the frame, but combined with the movable hammer 
is a spring-pressed arm rivoted on the machine and ex
tending at its free end to the hammer, th� l atter actnat

ing the arm. With this i mprovem ent. after the nail is 
formed with a head and cut by the knives, it  is readi ly 
broken off the wire aud discharged. 

C O R  E SAW. - Edwin B. Roberts, 
Emporia. Kansas. The body of this saw consists of a 

cyl i nder adapted to be clamped to the head of a vertical 
s haft., the i nner faces of the teeth he ing flush with the 
iuterior wall of the body, and each tooth being cut 
away ben8ath its gouge-l ike point from its onter face 

inward, an inner wall being formed to prevent chips 
entering the interior of the body, while there are spiral 
ribs or bands on the out.er side of the body ilush with 
the outer sides of the teeth, the upper or working edge 

of the body being beveled between the teeth. The saw 
is designed to be driven rapidly for any desi red dIstance 

into the wood without clogging, the chips passing 
through recesses of the teeth and head and the spiral 
bands carrying them to the bottom of the saw. 

ORE CRUSHING MILL. - William H. 
Coward, Bath, England. This invention provides im
provements in a formerly  patented mill  in which ilD 
edge runner rolls within a revolving drum furnished 
with cups, by which the material is repeatedly brought 
under the action of the edge runner, the efficiency of 
the mill being increased by an i mproved mode of 
mounting the drum. more effectually exposing the 
crushed material to the winnowing action of the air 
current. The draught arrangement is such that sieves 
may De dispensed with over the exhaust aperture, the 

sieves being l iable to become clogged by light particles 
iDl'Operatmg on micaceous ores. 

Agricultural. 

CULTIVATOR. - Adam F. Rinehart, 
near Uniopolis, Anglaize County, Ohio. Plvot.ally con· 
nected at its rear end with the main frame of this 

HAY LOADER. - Henry Briscoe, Mor
risonville, Ill. This machine, besides the carriage and 
framing, has an elevator with a rake frame hel d In in
clined position, so that as the machine moves forward 
the teeth rake up the hay, which is delivered into an 
upper trough, from which it is discharged by means of 
a transverse carrier into a wagon moving alongside of 
the machine. The rake teeth may be conveniently 
raised or lowered, and the carrier has a h inged outer 
section which can be readily adj usted as desired. 

Miscellaneo us. 

GALVANIC BATTERY.-Fernaud Gend
ron, Bordeaux, France. This is an improved primary 
battery, so formed that the output of the battery is 
regulated automatically according to the work demanded 
of it, to the greatest amount of work the battery will do. 
It consists of a series of cells containing exciting and 
depolarizing liquids in combination with an electric 
motor a.r.tuat.ed by a portion of the battery elements, 
pumps driven by the motor producing a circulation 
through the cells, while there is an automatic regu l ator 
of the number of cells in  use. The battery is prefer
ably formed in three tiers, comprising s i x  tanks for 
liquids and twenty-four elements, the nat.ure of the 
eJements having no bearing on the invention provided 
the exciting liqu id and the depo larizing liqu id be 
separated from one a nother in the cells. 

CASH RECORDER. - Milo L. Morgan, 
New York City. Thi� is a device for use in connecti on 

with a cash drawer and the top of a table or desk, n 
ta.pe from a rol l of paper havmg a section exposed for 

wr i ting npon each time the drawer is opeued, so that an 

entry may be made thereon each time a sale is effected. 

The vapcr is held at all times stretched smooth in posi

tion for use, there being- a rigid connection between a 
tri p lever actuated by the drawer and the feee! wheel, 

the device affording the means of readUy making up 
accounts at the end of a business day. 

S P E  C T A  C L E  CASE FASTENING. -
Fredric 'V. Steadley, Carthage, Mo. This device is 

form�d with a pl ate hav i ng a central aperture in which 
is swiveled au eye w i th elonguted bearings in which 
turns and slides the rigid member of a safet.y pin, for 

fastening the device to the clothing. The fastening is 
designed to readily adjust itself to the body of the 
wearer w hen bending over, �tooping, etc.,  the securing 
pin having a free movemen t  relative to the case. 

CAN COVER. - Orson D. Phillips and 
Geor£1e H. Little\\'ood , Lisle, N. Y. 'rhis improvement 

provides a locking device, especially adapted for use 
with milk cans, etc., and adapted as a fixture to the can 

body, which may be engaged with the lid to qmckly 
and conveniently clamp the body of the lid to the body 
of the can, and hold them locked together. The device 
is preferably made of spring wire, hent in essentially 
circular shape. but with a cL i I , eyes. and l oops. with 
which is connected a l ink, on which a lock may be 
placed if desired, the link serving as a lever to draw the 
ends of the dev ice together and as a bolt to maintain 

the ends in such pO!�itlOn . 

LOAD BINDER. - Harry M. .Bradley, 
Canon City, Col. This device consists of a bar having 

teeth on its upper "\nd lower edges and provided at one 
end with means for attaching a cord or wire thereto, a 
s lotted lever receiving the ratchet bar being provided 
with a bolt extending through the slot \0 engage one 
set of teeth of the bar and a pawl engaging the other set 
of teeth, while a hook is provided to receive a cord, 
wire, or cable. The device is designed to afford a 
simple, cheap, and efficient means by which a load of 
any kind may be tightly bound, while it. is also well 
adapted for use as a wire tightener, post puller, lifting 
jack or wagon jack, etc. 

VEHICLE SPRING.-Thomas S. King, 
Cincinnati , Ohio. This spriug is made from a single 

strip of metal. bent to the desired shape, and j oined at 
its ends in the flat portion of the spring by riveting or 

other sui table fastening. The upper and l ower sections 
are integral , but el ongated bends nt the end portions 
form rounded ends, the drawn-in portions of which 
come together when the spring is much compressed, 
whereby the spring is shortened and stiffened, although 
when a light load i. on, the entire length of the sections 

and the end portions are in full play. 

STOVE PIPE DRUM. - Moses P. Farn
bam, Germantown, Cal. Thib is an end-closed stove 
or furnace pipe drum having upright partitions of -dif
ferent heights establishing fines between them, with a 
central throngh draught pipe having upper and lower 
draught open in gs and an intermediate damper, while 
the lower head of the drum has a soot or ash clearance 
hole exterior of one side of the through draught p ipe, 
and a door is arranged to form a clearance outlet for 
two adjacent fines. The invention is an improvement 
on a former patented invention of the 8ame i nventor, 
the drum being adapted to facil itate various heat.ing 

cultivator is a swinging frame, wtth which is counected purposes. 

a lever imparti ng a l ateral movement to the front por- GAME BOARD.-Jacob l\I. Henriqnez, 
tion of the frame, wh ile a blade or tooth beam -also has Coro, Venezuela. ThIs is a board adapted for play-ing 
a pivotal connection with the swinging frame. Various a variety of games. The base of the board is divided 
other novel features are embodied in til<' invention, Into compartment., and there is in it a ti lting table 

forming an implement of simple, strong and inexpen- [ which actuates a rock!"'g slide board, there bein". a ver
sive construction, and of light draught, which can be t.ical tubular condu it on the base, with branch receiving 
managed to plow to a uniform depth. The cultivator 

I 
pipes at its upper end and branch delh. 'ery pipes at its 

teeth or blades are under the complete control of the . l ower end, and a cen tral vertical diaphragm in the con

driver, and.may be ad justed both vertically and laterally duit at the j uuction of the delivery pipes. Balls 
as occasi on may demand. dropped through the upper branch pipes are designed 

CULTIVATOR.-Dillyard Hicks, Waldo, 
Fla. This impl ement is adapted to have attached 
thereto plows of any make, such as scooters, shovel s, 
sweePII etc., and is designed to be economically 
manufactured. Two parallel cross beams exter.d 

diagonally across and are secured to the draught beam, 
one of them carrying cul tivator blades, while from the 
rear one cnrved braces project forwardly and down
wardly, engalting at their lower ends the supports of 
the cultivator blades. Vertical brace bars are provided 

whereby the cross beams [are sustained against lateral 

to tip the tilting table and dislodge a counter from the 
slide board. 

. 

T oy PUZZLE. - Hans 1. F. Schulze, 
New York City. This toy is de,i gned to exemplify the 
problem of standing an egg on end, and consists of an 
egg-like hollow body formed in two sections, its 
chamber divided into two compartments by a horizontal 
partition, there being another apertured horlzonal par

tition in the lower chamber, and tbe body contaIning a 
movable wei .ght. By properly m,m11'I1 Jat.ing l.he toy 
tbe weight or ball may be made to travel down in81de to 

NOTE .-Copies of any of the above patents be will 

furnished by Munn & Co., for 25 cents each. Please 
send name of the patentee, title of invention and date 
of this paper. 

NEW BOOKS AND PUBLICATIONS. 

THE LUl\IBERMAN'S HANDBOOK OF IN
SPECTION AND GRADING. By W. R. 
Judson. Chicago : The L'umberman. 
1891. Pp. 263. ' 

This excellent work covers the ground of qual ity and 
inspection of lumber in different parts of the United 
States, with many useful uote:s on d imem�ions, cutting 
up of lumber, and other allied to pies. The book repre· 
sents the fourth edition. It will be very acceptable to 
all those concerned with wood and lumber. 

THE "PHOSPHATES OF AMERICA. By 
Francis Wyatt, Ph. D. Second 
Edition. New York : The Scientific 
Publishing Co. 1891. Pp. 187. Il
lnstrated. Price $4. 

Much interest has been created in the subject of 
phosphates by the recent diSCOVeries of the phosphate 
heds of Florida. Dr. Wyatt, in this very elegantly mllde 
volume, treats of phosphates from the mine to the farm. 
Their extraction, chemical treatment, analy.is and the 
allied IDdustries receIve due conSIderation. The illus· 
trations, many by process from original photographs, are 
exceedingly attractive and add greatly to the value of 
the book. Curiously enough, although it is the second 
edihon, it is destitute of a table of contents. It has. 

however, an excellent index. 

MODERN A MERICAN RIFLES. By A. C. 
Gould ("  Ralph Greenwood "). Illus
trated. Boston : Bradlee Whidden. 
1892. Pp. xii, 338. Price $2. 

This excellent book goes over the whole range of 
rifle practice, hunting and target practice, both civilian 
match and military shooting. The different forms of 
rifle sights, the general construction of the piece. the 
rifling, projectiles, cartridges, and ammuni tion, are all 

elaborately treated with many illustrations. Even to 
those who nse the arm but little, the practical disc

·
us

@.ion of its many points possesses much interest, and we 
believe that ihis work will be widely appreciated . 
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1. Elegant plate In colors of a cotttlge at Short Hill., 
N. J. Estimated cost, $5,000. Perspective eleva
tion, :Ooor pla.ns, etc. 

:? Colored plate illustrating a cott age 'at Great Dia

mond Island, Me .. erected at a cost of $900, com
plete. Floor plans, elevations, etc. 

3. A residence at Portland, Me. Cost, $11,000 complete 
in every respect. Floor plans, perspective elev .... 
tion, etc. 

4. The very attractive residence of E. T. Burrows, Esq ., 
at Portland, Me . Cost, $9,500 complete. Per
Apective elevation, floor plans, etc. 

5. A dwelling at Au!(usta, Me . •  erected at a cost of 
$3,200 com plete. Floor plans and perspect.i ve 
elevation. 

6. A handsome d wel ling at Carthage, Ill . ,  designed in 
the style of modern Romnn�sque. Cost, $8,000. 
Perspecti ve and floor plans. 

7. A residence colonial in treatment and recently 
erected at Belle Haven, Greenwich. Conn., for Mr. 
Chas. A. Moore, at a cost of $14,00(1 complete. 
Two perspective elevations, floor plans, etc. 

8. A colouial residence recen tly erected at Brookli ne, 
M a.s., at a cOBt of $18.000 complete. Wm. T. 
Sears, architect, Boston , Mass. Perspective ele

vation and floor plan s. 

9. An architect'. home, with sketches showing the 
hall, drawing room, terrace, entrance front, din
ing room, together with ground plan. A 
thoroughly cozy, comfortable, and complete 
dwel ling . 

10. Sketch for a suburban chapel. Submitted by O. 
M. Hokanson in the St. Paul Architectural Sketch 
Club competition. 

11. View of the Washington ' Street tunnel at Chical:o. 

12 Miscellaneous contents: Architecture and poetry.
Waterproof wall coatings.-Colored woods.
The plauning and construction of American frame 
houses.-Chnrch spires.-ownership of plans.
Simplicity in furnishinl: and decornting.-Util ity 
and art. Improved door hanger, ilIustrated. 
The Madison Square Garden weather valle� the 

huntress Diana, ilInstrated.-Schmidt'. window 
frame. i l l llstrated.-Sackett'. wall and cei l ing 
board.-An im proved mitering machine, i I Ius
trated.-A comninat.ion fold ing bath tub, i l lOE
trated.-Japanese interiors. 

The charge for Insertion under this head is One Dollar a line 

jor each insertion : about eiqht words . to a Une. Adver
tise1l'"Umts mmt be rece';,verL at publication office as early as 

Thursday mornina to appeltr in the following week's issue. 

For Sale-One cupal0, ODe steel blower, ODe cast iron 
rattler. All in first class order and at low prices. W. P. 
DaviS, Rochester, N. Y. 

Acme engine, 1 to 5 H. P. See adv. next issue. 

Presses & DIes. Ferracute Mach. Co .. Bridgeton, N. J.  
6 Spindle Turret Drill Presses. A.D. QUint, Hartford,Ct. 

2d hand drills and shapers. Amer. Tool Co., Clev., O. 

Patent Open-Side Plartlng and Shaping Machines. 
Pedrick & Ay�, Philadelphia. Pa. 

Wanted Cheap for Cash-Patent Office Gazette for last 
10 years. R. D. Morgan, 1581 B'way, Cleveland. O. 

The Improved Hydraulic Jacks, Punches, and Tube 
Expanders. R. Dudgeon, 24: ColUmbia. St., New York. 

Screw machines, mnling machtnes. and drill presses. 
The Garvin Mach. Co .. Laight and Canal Sts., New York. 

Centrifugal Pumps for paper and pulp mills. Irrigating 
and sand pumpIng plants. Irvin Van Wie, Syracuse, N. Y. 

The best book for electricians and beginners in elec
tricity is ,i; Experimental Science." by Geo. M. Hopkins. 
By mail. M ;  Munn & Co., publishers, 361 Broadway, N. Y. 

Electricity, the popular electrical journal. Illustrated. 
Published weekly. Subscription. $2.50 a year. Times 
Building. New York. Write for sample COpy. 

For the original' Bogardus Universal Eccentric MUl. 
Foot and Power Presses, Drills, Shears, etc., address 
J. S. & G. F. Simpson, 26 to 36 Rodney St., Brooklyn, N. Y. 

Patented Novelties Wanted.-Inventions of merit 
(small wares preferred) manufactured and introduced 
to the public by the Magic Introduction Co., 321 Broad
wa.y, New York. 

Competent persons who desire agencies for a new 
popular book. of ready sale, with handsome profit, may 
apply to Munn & Co., Scientific American office, 361 
Broadway, New York, 

Wanted, Steam Engineer-A large manufacturing 
house in Chicago wishes to engage an assistant chief en .. 
gineer. Must be thoroughly posted theoretically, and 
must have had a large experience. Address in own 
handwriting, stating age, experience, salary wanted, and 
giving references, iii AS8sistant Engineer." care of Sci .. 
entiflc American. 

lITSend fOr new and complete catalogue of Scientific 
and other Books for sale by MUDn & Co .. 361 Broadway, 
New York. Free on application. 

HINTS TO CORRESPONDENTS. 

Na .. e. and A ddress must accompany all letters, 
or no· attention will  be paid thereto. This is for our 
information and not for publication. 

Relerenees to forlDer articles or answers should 
give date of paper and page or number of question. 

Inquiries not answered in reasonable time should 
De repeated ; correspondents will bear in mind that 
some answers reqnire not a little research, and, 
though we endeavor to reply to all either by letter 
or in this department. ench must take his turn. 

Specl •• Writte n Information on matters of 
personal rather than general interest cnnnot be 
expected without remunerat ion. 

SclentlOc American Sup plements referred 
to may be had at the office. Price 10 cents each. 

Books referred to promptly supplied on receipt of 
price. 

Minerals .ent for examination should be distinctly 
marked or labeled. 

(3987) C. W. L. writes : In your issue 
of December 26 you give a translation of a method of 
cutting a five-pointed star, taken from L'lllustration. 
There is an error in the method as indicated which will  
result in a star deficient in a portion of one point. The 
cutting line should not run to point E, as there given, but 
to point, B, fall ing on line C E. The greatest economy 
of paper will result when the paper has the proportion 
of about one to two, and the point, B, is made to be on 

the upper edge, A, the other conditions remaining as 
before. 

(3988) L. A. J. asks : Two bullets of 
same weight, fired with the same charge of powder out 
of the same rifle, and under the same conditions ; one 

from, and in the direction of, a train moving at the 
rate of 40 miles an hour; the other from the nflc when 
stationary : 1. Will either bullet be carried further than 
the other ? A. Yes. 2. If so, which one? A. The one 
from moving car. 

(3989) H. M. C. asks : 1. Which one of 
the fol l owing batteries is the best for running small 
motors-the Edison-Lalande, the Fuller, or the bi

chromate plunge? Is there any one better Ihan these? 
A. Where compact"�"" and portability ate required, t.he 
bichromate battery is probably the best. 2. How mnny 
cells would be required to run a six volt one·sixth 

horse power motor to its fll l l  capacity ? A. Four to six 
good sized cells. 3. Abont how fast would such a motor 

The Scientific American Architects and Builders 
prive a si xteen foot boat, rather lightly built ? What 
Vvould be the proper size propeller ? A. Probably three 

Edition is issned monthly. $2.50 a year. SIngle copie.., .0 four miles per hour. 4. Is there any action in the 
25 cents. Forty large quarto pages, equal to about 

'l<'uller battery when the circuit is open? A. Practically 
two hundred ordinary book pages ; forming, prlicti. 

none. 
cally, a large and splendid MAGAZINE 011' ARCHITEC' 

TURE. richly adorned with elegant plates in colors and (3990) C. A. Z. says : 1. I have noticed 
with fine engravings, iIlr.str�ting the most in�re8ting 1 ,hat different coins have not ihe same initials inscribed 
examples of Modem ArchItectural ConstructIon amf l on them. Some have the letter p, others the letters 
allied subjects. C C, and again the letters S S are found on otbers. 

The Fullness, Richnes., Cheapness, and Convenience Could you tell me to what cities these letters refer ? A. 
of this work have won for it the LARGEST CIRctTY(TION The coinage of the Philadelphia mint has no designat
of any Architectnral publlcatlon in the world. Sold bJ lng letter. 0 is New Orleans mint ; C C, Carson City 
all newadealera. mint; S, San Francisco ; C and D on old cointlge is 

MUNN & CO .. PuBL1SH1lB&, Charlotte and Dahloneg mint, now discontinued. 2. 
361 Broadway, New Yo_It. Could you tell me the value of a cent of 1802 and of 

© 1892 SCIENTIFIC AMERICAN, INC.
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B dollll1' of lb04? Also. how many dollars were coined 
in the year 1804 1 A. Address Soperintendent of the 
Mint. Philadelphia, 10 .-egard to valoe and coinage. 

(3991) G. M. W. says : 1. I want a 
metal that I can heat mercory or qoicksilver in, to 
aboot5OO" or 6Qoo F . •  that the mercury will not injore 
or that will not injure the mercory. Will steel do? 
Or is there any way of preparing steel 80 It will do? 
A. Steel or wrought iroo tobing is the best to hold 
mercury. requiring no preparation. There is no re
action by either metal 00 the other. 2. How moch 
pre@sure would a flue aboot three-elghths inch inside and 
five-eighths inch outside stand before it woold collapse? 
The flue to be made of steel or whatever other metal 
you advise nslog. I want ooe that will stand the great
e.t p08llible pressore. A. Three-eighths inch ga.s pipe, 
If properly welded, is good for pressores op to 3,000 
poonds to the sqoare inch, and three-eighths inch extra 
strong is �ood for 6,000 lb. per sqoare inch. 3. How 
thick would I require the mel!lol of a cylinder 6 inches 
diameter mside to be. to stand same pressnre? A. 
Six inch wrought irun pipe shoold be equal to a work-· 
Ing pressure of 1,500 lb • •  and extra strong 6 Inr.h eqoal 
to 3,000 lb. For these working pressore., the pipe 
should be te.ted to 50 per cent higher pres.ure. ,. 
Please tell me how moch mercnry expands with heat. 
Say 100 cobic inches at ()O F. How moch would there 
be at 300° F., also at 600° F. ? A. One vO!llme of 
mercury at zero becomes 1'0256 at 300° F. and l'Il313 at 
600°. 

(3992) B. E. W., Antonio, Kans., writes : 
I want to make for my own use a foor or five inch 
astronomical telescope. with eyepiece for terrestrial nse. 
Have had over four years' experience as a mechanic on 
fine and close bench work; have good eyesight and 
very delicate sense of tooch. If yoo thmk it possible 
for me to grind and polish the lens, would ask as fol
lows : 1. Where can I get the rooghly groond glass 
castings for same, and at what price (for achromatic 
lens) ? 2. Where can I get the material and e;aoges for 
e;rindlng and polishing. and at what price ? 3. Woold 
it be better to buy· eyepieces (celestial Bod terrestrial) 
already moooted in cell, or coold I get sepll1'ate ready 
groond lens and make them? '- What .tandard work 
on the sobject could I get that would aid me ? A. 
There · are large po.sibilitie. for amateurs with patience 
and perseverance. Yoo can obtaio the optical crown 
and flint glass from W. T. Gregg, opticiao. 122 Fulton 
Street. New York, cost about $2.50 per pound. Yoo 
must make yoor own gaue;es and laps. Yoo r.an boy 
eyepieces cheaper than to make them. You will find 
foi l in.tructions for grindine: and polishing lenses. with 
the corves and kind of glass for telescope object e;lasses. 
illustrated in SCIENTIFIC AMERICAN SUPPLEMENT. Nos. 
581. 582. 583. Also il Iostrations and construction of 
·varioos eyepieces. in SCIENTIFIC AMERICAN SUPPLE
JIlINT. No. 399, 10 cents each mailed. Byrne's " Hand 
Book for the Mechanic and Artisan " contains mnch 
information on grindine: and polishing lenses. By 
mail. $5. 

(8993) S. Eo asb :  1., Can you �orm 
m� 'what th .. 'capaclty Is of the largest air pumps, no t 

fans, ln actnai operation, and where, and aboot the size 
of their cylinders? A. The largest air pumps are the 
blowing engines of blast furnaces. with cylinders 6 to 8 
feet diameter and 10 feet stroke, osed in Pennsylvania. 
l!. Also have we any examples of suspension bridges 
whose sospending cables pass over more than two 
piers ; If not. what is the first most �erious objection (if 
any). or has this plan never been agitated ? A. The. sus
pension aqueduct at Pittsburg has seven spans. There 
are other .uspension bridges of more than two sus· 
pending piers. We do not recall their names. There 
is no objection where it Is necessary to have more than 
two piers, if proper trussing is used to prevent undula
tion. 

(3994) A. M. says : Assuming that the 
wood i. steamed and bent when green. and allowed 

. &lme for the wood to be thorooghly seasoned and set in 
the bend. woold it be inclined to lose the .hape or 
curve if exposed to damp? If so. do you know of any 
process of renderine; the wood damp-proof? A. Bent 
wood tends to resome its origmal shape when ex
posed to damp or becomes wet. Th� only way to pre
vent it is .to finish and.oil or varuish the bent wood. so 
as to pre_t changes in its hygrometric condition. 

(3995) �. H. G. asks what to use to 
wBsh brass or copper to give it a silver coating. I nsed 
to use a wash composed of qoicksllver, sulphuric acid 
and rain water, bnt have forgotten the proportions. 
A. The process is to dissolve a small quantity of 
mercury in a .olution of one part nitric acid to foor 
parts water until it i. saturated. Pour off the satorated 
solution. and to an oonce of. the solution add a few 
drops of hydrochloric acid ·diluted with four parts 
water until a brle;ht piece of copper is whilened by 
being dipped. Then dip any article. or rub the solu
tion on it and wash. 

',ieutifi, �me�i,au. 
nnder 2O"0r'30 lb. pressore. This will harden the teeth 
only. Steel should be as low in carbon as is com
patible with hardening. to prevent cracking of the 
teeth. 

(3998) Reader asks : 1. In what SUPPLE
MENTS are the directions for making dynamos. motors, 
and telephones? A. We refer you to SUPPLBMENT. 
Nos. 161. 600. 720, 798, for dynamos; to No •• 641. 759. 
767, 783, for motors; and to Nos. 1�. 163 • .  250. for tele · 
phones. 2. What are the formulas (chemical) for 
cutting copper and zinc ? A. Use nitric ac�d for 
copper. Solphuric. hydrochloric or nitric acid will 
dissolve zinc. 3. Is there any way I can get a cata
logue from electrical firms withoot asking each one 
directly? A. You mie;ht make known your wants by 
advertisine;. 4. In wrapping an induction coil 3� inch 
the primll1'Y layers are to the secondary as 3 : 10. What 
is the ratio for coils increasine; an inch each time. 
usine; wire 18 and 32? A. The E.M.F. of the secondary 
i. to that of the primlll'Y a. the nnmber of toms in 
the secondary ,. to the number of tnrns In the 
primary, while the amperage in the secondary is in 
inverse proportion to the E.M.F. For an answer to 
your medical query we advi.e you to consolt a 
physician. 

(3999) J. M. M. asks : How much does 
a bilr of raJJroad track expand and contract in length, 
and how much space ought to be hetween the ends or 
joints! A. Rails vary in lene;th by the extreme tem
peratnres in the United States, about one-qoarter of an 
inch in 00 feet" and for 30 feet rails about 7-16 of an 
inch. so that rails laid at tiICe of mean temperature in 
the Northern States should have half the above spaces 
between the ends ; in the Southern States, one-qnarter. 
Rail laid in snmmer in the Southern States may have 
an allowance of 1-16 inch in 00 feet rails, and 3-16 inch 
in 30 feet rai ls. 

cider vinegar. and heat to a boll. Then rinse them 
thoroughly in clear cold water. and wipe dry with 
woolen cloth. If the vinegar is good, the shells will be 
clean and will remain 8O.-G. E. K. 

M. T. D. asks how to pickle beef. tone;oes. etc.-A. 
P. S. asks how to make invisible or sympathetic Ink.
C. A. W. asks for a corn salve.-W. H. E. asks for a 
harlless e;rease.-E. S. S. asks for Il shoe blacking or 
polish.-R. W. S. asks how to make a hektograph or 
copying pad.-E. R. T. ask. how to tin iron.-J. A. B. 
asks (1) for a receipt for making a cement which will 
@tick leather to metal. 2. How to estimate horse power 
of an ene;ine.-J. H. S. asks how to remove tattooine;. 
-H. F. C. asks how to make birdlime.-Y. M. C. A. 
asks (1) how to etch e;lass, (2) names of all known ele
ment. and metals. 

Answers to all of the above queries will be fonnd in 
the " Scientific American Cyclopedia of Receipts. Notes 
and Queries." to which our correspondents llre referred. 
The advertisement of this book is printed in another 
colnmn. A new circular is now ready. 

TO INVENTORS. 

An experience of forty years. and the preparation of 
more than one hundred tbousand applications for pa
tent. at bome and abroad, enable us to understand the 
laws and practice on both continents, and to possess un
equaled facilities for procuring patent. everywbere. A 
.ynopsis of tbe patent laws of the United State. and all 
foreign countries may be had ·on a.ppllcation, and persons 
contemplating the securing of patent •• either at home or 
abroad, are invited to write to this office for prices, 
which are low. In accordance with the time. and our ex
tensive facilities for conducting the buslnes.. Addre.s 
MUNN & CO .• office SCIENTIFIC AMERICAN, S61 Broad
way, New York. 

(4000) M. C. A. C. asks : 1. How to INDEX OF INVENTIONS keep· linoleum bright. A. Wash with eqoal quantities 
of milk aud water. Once in several months a little 
lin.eed oil or a weak .olotlon of beeswax in spirits of 
turpentine may be need. 2. How are face powders per· 
fnmed? A. Use a few drops of some essential oil, as 
bergamot. Keep the powder in an alr-tight jar. 

(4001) F. E. W. asks : 1. Of what mate-
rial are graphite bearings made, so that they reqnire no 
oil 1 A. Graphite freed from grit. 2. Which kind of a 
wind engine (or mill) is the most .erviceable-with or 
withoot cog &6l11'ingf A. Consolt oor advertising 
colnmns for a reply to this query. 

(4002) M. R. asks : Will you please tell 
. me if a common battery of blne vitriol and water, with 
a copper and zinc. will light a two. three. or four in
candescent lamp. and how many cells would it take, 
and where could I get the lamps. or what kind of a 
battery does it take' A. A gravity battery is of no nse 
in electric lighting. It is sometimes employed for 
chlll'gine; secondary batteries. and the latter are used 
for operatine; lamps. The secondary battery is the best 
for lie;hting purposes. 

(4003) F. V. C. asks :  1. Is there any 
cheap snbstitute for the porous cups that come in bat
terles? A. Nothing very e1Ilcient. Try flower pots 
with the holes corked np. 2. What kind of bat
tery is best for a motor' What for a storage bat
tery ? A. Storage battery for motors. and gravity bat
teries for charging the storage batteries. 3. Tell how 
to make the principal parts of a storage battery. and its 
dimensions, when used for l ighting. A. For this in
formation see SCIENTIFIC AlIIERICAN. vol. lxi •• pae;e 22. 
4. Describe a small compressed air motor rnn by a 
power of 30 lb. per sqoare inch from a small water pipe. 
A. A small compressed air motor is sobstantially the 
same as a steam engine. 5. What acid is used to re
doce soft wood to pulp? Can it then be brooght back 
to a hard substance' A. Nitric and sulphnric. By 
proper treatment the wood is converted into cellulose. 
which is explO@ive. It can be dissolved in a mixture 
of alcohol and ether. and will solidify on drying. 

(4004) W. T. says : Can you inform me 
aboot what per cent of heat contained in anthracite 
coal. burned in a stove made for heating only. can be 
liberated into a room. or can you tell me whether there 
Is necessarily a loss of 50 per cent or over. nnder thl' 
most favorable conditions? A. The loss of heat i n  
common stoves may be as  l:1'eat a.  50 per cent. but with 
the best stoves. provided with lare;e absorbine:and radi
ating surfacl'. the los. should not be e;reater than 25 
per cent. and much of thia might be saved by extend· 
ing the stovepipe. so as to ntilize all the heat, save 
enough to create draught. Much of the heat is also 
108t by opening stove doors for ventilation. 

(4005) W. L. J. asks : W ouId a 500 lb. 
ball. say, fired from a gun in a perpendicular position. 
with a charge of powder sllmcient to throw it vertical ly 
.ay five mIles, retorn to the earth with the same velocity 
with which it started? A. It would not. The friction 

For which Letter. Palenl of I b e  
Unt &ed Slate .. w ere Granled 

January 26, 1892, 
A N D  EACH DEARING ' .. HAT DATE. 

LSee note at end of list about copies of the.e patents.] 

Abnndl. B .• T. Ellis, Jr., & J. T. Sackett, Kansas City. ��'i .uppo.itory . . . . . . . . . . . . . . . . . . . . . . . . . . .  467.599 Adams, B:-c.. D., Grinnell, Iowa, cash recorder . . .  467,7U 
t='& St. ����� .. �g:�ep��f���: : : : �:� AlIfree, J. B., Indianapolis, Ind .• belt tightener . . .  467.712 
�=o� r.·b������sp�b1r.nb�\� ��Yi: : : :  �:lM Anderson, J. C .• Hl.o:bland Park. hOliow brick wall. 467.490 Anderson, J .  C., Hignland Park. hollow brick wall, 467.491 Anderson, L. O ..... Kansas City, Kan •. , folding bed . 467,603 Andrew., E. J .• nartfor'a Ct" /:lcpe setting mach .. 467.631 
��'t!. f.'i':. �=:� C�iO��i: �y.aWice 467,586 measuring inst. . . . . . . . . . . . . . . . . . . . . .  . . .  . . .  . .  . . . . .  467.847 Ayres. Roben B .• New York, .tation indicator . . . .  467,678 Ayres, Buben B.:t New Yor�t1on Indicator . . . .  467,884 1:l.':r,1fa'.:rl�. t:�I��::,aYaSs.�'f�:r:��:: : : : : : :  �� Baker, Homer M., Hopkins, Mo., money drawers. 467,771 BarckdaJl. D., Indlanapol� Ind .• refrigerator . . . . .  467,886 
g���"ei;':: !!o":fo'ii L:: E:'a';:I:'� �1��: : : : : : :  �:�ll'4 Barrett. J. l!:., Grand iiBpid., Mich., refrigerator. 467,904 Barton. J. w ., & W. J. McNabb. Blue Rapids, 

Kane", t;BI( holder . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  467,848 Bate. J. l"., Detroit, Micb., cutting excelsior . . . . . .  �531 
l� �:'u!rl?�)I:;�: �.�.h'i���i.':::.: : : : :  467:m Bergmann. Adolph ...... New York. alr -.pumps . . . . . . . . . . 467,551 Best. J. C .• & G. w .  Anderson. Raytown, Mo., treatingl.ucca fiber . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  �493 
BI��\f.·L . .. ��-J���'!;ilas?ei�.s��'ii.;r · roit; 467:� Block, I .• & '3. Goldsteinj New York, oil stove .. . . . .  467.850 BoardmlUl, A. F", Brooklyn, N. Y., fishing reel . .  . . 467,7U Bognmil, H .• & \r., New York. mu.lc leaf torner. . ,632 BQllentln, A. New York woven tufted fabric . . . .  . Bond. John. Waterloo. No Y., splnnlIljl mules . . . . .  . Bornholdt. Adolph ... Brooklyn. N. Y . •  pump . . . . . . .  . Bowen. James H .... t'hlla .• Pa." cigar cutter . . . . . . . . . Bowman, Frank, nrooklpo.."" Y., blankbook . . . . . . Bowman. F •• Brooklyn. N. I.'1 press-copy book . . .  . Bowman Frank. Brookly!!. l'O. Y •• blankbook . . . . .  . Boyd, John �. Hoosto,!, ·�'ex., frame building . . .  . Boynton, E. M.t West ..l'Iewbury. Mass., electriC oonductor .npWrt . . . . . . . . . . . . . . . . . . . . . . . .  . . . . . . . . .  467, 
B��.;a��F �:j. S'.,��:�.\r�: ;;u::,�. �?��: : : : : :  467 
Bredel. !r., Mliwaukee. Wi •.• purifying gas . . . . . . . .  
����::::i, 'ii.� .. Bd':?�o:,a&�\,":� t�fi';r: : : : : :  Broad, C .  H., Bocbester. N. Y . •  iamps . . . . . . . . . . . .  . .  Brown, A. E . •  Cleveland. 0., .upportlng pipes . . . .  . Buchanan, L. A., St. Louis, MOp burni.her . . . . . . .  . 
g�g��e:WH�C.��'l.���:'il\.. � '::��;If:��: : :  Bullar� O. B� Wasbington, D. C., vlolin . . . . . . . . . . � Bunt, Ocran .lJ., Bowdon, Ga., plow . . . . . . . . . . . . • . . . .  Calcano I Paniza, J. B .  Caracas, mu.ical Inst . . . . . . . 4111. 
Ca'Y��?�Vi'l.;n�e�'It.I�ri:':di�g�'t/t&. �: �'. ��� 467, 
g::::�b!li.\: ?:TI�g���f:;J.;'J.<'�u��or::: :.: � Campbell, J. A., New Orlean •• La •• barrel head . . . .  467 
g:::r.;I�; 8: �:.\e�:,t:: r;:·r.�a=:"c':iuiiling: : � Canfield, Bufu. R . •  ,.!JlearHeld, Pa .• DUt lock . . . . . . . .  467 Can:, Jo, Syracuse, l'O. Y . •  surface gauge . . . . . . . . . . . . .  467 Chaulner, C., Manchester, Eng •• tire for wheels . . . 467 
gr.!'i��?�h�rfe;;. �':,�!rJ�c�������: : : : : : :  : : : : :  � 
g�'lit. �i�LO!r:,l�o���m'::':,�i��.����:.: : : : :  � 
g���0w.�.,F��� .. �:·,�tl..·f�r:ind,;r: : : : :  � Constant ... B. S .• LoIran.ppri, Ind .• elevator.. . . . . . . .  467 Cook. J. J!l" Northvlll.'l, Mlcn .• thrashing mach . . . .  467 Coplantz. Uo, Kansas ",tYI :M.o., horseshoe . . . . . . . . . .  467 Corseaden, T .• New Brita n, C •.• chain link .... . . . .  . Corsca.deIl, T .• New Britain, Ct . •  sash cord guide . . 467 (3996) D. R. C. says : I wish to paint of the air materially retards its velocity. due to e;ravity. g�:!?iI'Jf.'!.'��':,"�ler�N�.�:::�:tc.!:;Ii: : :  46 
Crane, !T. J., Summertown, Tenn., cross tie . . . . . . . .  the brick wal ls o f  Il composing room. osed for setting 

type. and also the rongh hemlock joists nnder the roof 
with lomc white Sit bstince that will not scale off and 
fall Into thO type. Please state in the SCIENTIFIC 
AllBRICAN what composition would be best for this 
purpose. Would l ike something not very expeusive. 
A. We can 'recommend a whitewash made in the pro
portion of one-half a bushel of best lime slaked in hot 
water. eight'. <1""'� salt dissolved in hot water, 2M lb. 
rice meal boilild to ' .. 1>��"'. to which add one-half a 
pound . white glue llreviously dis.olved and one-half 
a pound clear whiwllg. Add the swt brine to the 
siaked lime and thel' the other ingredients. Keep it 
hot whfie �Ing. Uee' a whitewash brush. Woodwork 
shonld be thoroultlu" cleaned from dust before apply. 
ing thla whitewash. 1l t IIllIkes a bright surface like 
paint. 

(3997) W. P. a9lb :  How can I harden 
the tips or points of OK wheels, say to a depth of not 
more than one $l<iteenth of an inch? Said wheels 
are aboot, 4 ipRlhes in di�eter by half inch wide (or 
thick). Tbe material Is crucible cast steel. A. We 
suge;eBt,· placing the gell1' on a revolving apindle at the 
pro)Jfltr ileat. and to quickly bring a jet of water to bear 
u.r-r .. II", teeth. Speed "honld be about 600 revolutious 
. per mln'lottl. Have the jet balf an Ineh diameter, BUd 

(4006) H. H. S. says : 1. I have a 2 inch 
pipe. 1 foot ·under e;round. 75 yards in length. which 
drains a creamer; am bothered with it becominK filled 
with something that obstructs the flow of water. Give 
me a .olution to clean it. A. If the pipe is foul from 
the drainae;e matter. uoe a strong solution of caustic pot· 
ash. not soda. in boil inK hot water. If necessary. stop 
the end of the pipe while the hot lye is running, /\11 the 
pipe, and let it remain over night. · 2. I want to know 
the proper side to ron a leather belt. in regard to the 
splices. that is. ought the end of the splice or lap butt 
the face of the pulley ? A. The belt ends should be 
bntted tOgether and laced to make a smooth surface. 
If put together with hooks. the butt. should turn out. 
3. Can a cell of Bornley dry battery receive a new lite 
from a dynamo? A. A dry battery cannot be charged 
by a dynamo. 

Replies 10 Enquiries. 

The following replies nilate to enquiries recently pob
lished in SOIENTIFIC AMERICAN, and to the number 
therein given : 

(8842) Referring to SCIENTIFIC AMERI
CAN of January 9. l.89!. qnestion 384J!.C. B. can clean hiB 
Inus rl1le or Bhot 8hella bl Immersing them In strong 

8:::::1:' 3: �r: 8ggg::: :r'e�serkF.!:��b'f:�: :  �:535 CuthbeJ!, J. G� .. & J., Jr .• Phlla... Pa . •  loom . . . . . . . . . 467.733 Cutler. 11. H" "ewton�¥ass .• meter . . . . . . .. . . . . . . . .  467,669 Davison. G. H.iUtlca., l'O .  Y., cultivator . . . . . . . . . . . . .  467,600 De Fernelmon • H. H., Detroit. Mich., 011 burner. 467 736 
gr���8�,�:,����Jr':;g�.�ilirl�������.: 46 
Dlckinson .. !L S •• Columbus, Nebr., wire reel . . . . . . . Dixon, R. llIl., East orangeiN. J . • pipe coupling . . .  467 DobaneY'MM. L'B Chicago. I I., hook and eye . . . . . . .  . 
B�%%Yn·.k �':.���w'ri�s-w::."��t'�Wn�: : : : : :  467,747 Downe.,-w. A", DetrolhMICh . •  lubrlcator . . . . . . . . . .  467,734 Draper, S. ! .. noston, was •. , lamp wick . . . . . . . . . . . . 467.871 Dwian. B. w .. COvingto'!, Ky., conden.er . . . . . . . . . .  467, Dulin, W •• Avoca, Iowa, :renee wire reel . . . . . . . . . . . .  46'l, Dwnas ... G. Eo, Waterbury. Vt .• butter boxe .. . . . . . .  467, 
Dunn, r., Cleveland, 0., lamp socket . . . . . . . . . . . . • . . . 46'l, East. G. W .• Heltonville. Ind .... hor.e.boe . . . . . . . .  . .  Edward.iBasil, Ashleworth. J!lng./ tile . . . . . . . . . . . .  . Eller. Wi llam. Brooklyl!. N. Y" .I ding doors.. . . . .  735 Elist. I. T .• Boyertown, & H. r., Flester, Phlla., Pa . • paper bag macn . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 467.553 Elliott. G. F., U. B. Navy. submarine shell . . . . . . . . .  467,792 Elliott. G. F .. U. S. Navy, submarine mine . . . . . . . . .  467.793 ElIi •• F. A •• Toronto, CanNelectriC clock . . . . . . . . . . .  �746 

�� ���� �: v.��r�. A.Yp�Wl;�.e·Brooki1ii: .794 
N. Y., .econdary battery . . . . . . . . . . . . . . . . . . . . . . . .  467.573 E.sex. S .• Providence, R. I., potato planter. . . .  . . . .  467;683 1!lthrIdge. M. V. B .• Bo.ton, .tamp canceller . . . . . . .  467� 

��hd.tIt �: �.�ch!�����!��o�b�:,:::: �.� Feltman, G., New York, bottling mach . . . . . . . . . . . .  467",574 Fenwick .... B. W •• Wash .. D. Coo glass tnbe cutter • . .  467.500 Ferrell, ' .. J,.. New York, valve . . . . . . . . . . . . . . . . . . . . . .  467,'196 Findlay. J •• Tot:Onto • .<J.��., .treet car replacer • . . • .  46'1',763 
Finegan, A. Eo, Meyel'lQlWe, Pa., 1ettel' � . . . . . . . .  :III'I;IiIl8 

Finegan .... A. E., Meyersdale. Pa . • door .ecurer. .  . . .  467.689 Flsber, n. W 'M PittSbur�. Pa..pjOint mould . . . . . . . . . 4b'1� 
J�:��. �:: P:lI:.:'1a.:��ed �n"J.�lfninf���: : : :  �:m 
1���J�s.S:t!.��'iI flLo��;,:J,Ij!�fJ .... � I:'���rn� 467,676 controlled paper SupplnIljl device . . . . . . . . . . . . . .  467,893 
Jg�J��:fj. � �B!1i�n�'f.o �·J.lfJ�uJ:�ifo� 467.536 

way. N. J., elevaior • . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  467.590 Fowler, C. W •• & A. M. Coyle, Bait .• elevators . . . . � 467,691 
Ig;,l'l' 1:. �a:I!�ego�: �&l.?�����Wi,';i: : : : : :  ::+:; 
��A"It.-::.J.leN;;�ar�y��?�\':,,::t�.Di;.ierii.i: 467 '1!11 Genese. Davith Bait., Md., dental drill . . . . . . . . ... . .  . Godell'roy, R.,rhila'j,Pa . • T-.quare . . . . . . . . . . . . .. . .  . .  Goldthwwte J. G. ",a1veston Tex . •  baling cotton GOOdri�, J. F P Boston. cash indicator . . .. . . . . . . . . 
ggmg�j- .• J�·Ma����b�t:::t::���.��: : 
:ro�h��lly:, �:re'!r��, �k�:��ng .iiioi:::::: : Grantlan..'!, J. W'! Phlla.,.Pa... nut fastener . . . . . . .  . .  Gray, J. W o, Hanford, lJ� bicycles; . . . . . . . . . . . . . . . .  Grebenstein, C. H., New l:ork, door opener • • • • • • • • 
g�:: 1:. �y.g��\�u�e�:lf:.�·niii iociL: : Gro� s, M. H ... Abilene. Kans .• door cbeck . . . . . . . .  . .  Gros.man� "., Cbicago. III •• nour sifter . . . . . . • • . • • •  Guetbler, w •• & F. Gellbaus, Ph\la.. Pa .•  ioe ve-loclpede . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  467.7ffl 
g�t::::::: f; i>ltfs�u���:�' �"n���f��.��·:: t:,� Gutman, L''.BPittSburll Pa .• electric beater . . . . . . .  4.67,536 
�t';���·kd:'1.?�t:lla.. �'i.�::.'i8f�r!:f.����: �r= Haight. H. J., New York. electric swltcb . . . . . . . . . . .  467� Haight, H. J. New York. electric indicating inst .. 467.505 Hall, Prank j'"l'hila., P .... loom shuttle . . . . . . . . . . . . 467,800 Hall, H . •  & J. w. Cook. Port Perry. Can.. post hole digger . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 46'1.'!51 Hambleton.F. H .• Balt'l Md., plpe coopling . . . . . . .  467.718 Hamill, R. J. Ottaw"l! II •• drive chain . . . . . . . . . . . . . .  467.804 

lI�e�?l EW�'& M.� .• f�dbc;..r::;,: �:£.��dd:�iey; 467,686 
Tex., spring seat for vehicles . . . . . . . . . . . . . . . • . . . .  46'l,fD) 

1I:=e�. t.: L!"a':k:tfr,c�� �i·a';!r:�.�:·.: : : : : : :  �:= 
Harri., E. G. Little Rock, Ark., colfer dam . . . . . . . .  �806 Harriso� F. Boo Toledo, 0 •• car axle journals . . . . . .  ""1.719 Hangh, n. F .• Indianapoll •• Ind .• copying mach . . .  467.720 Haugh, B. F., IndianapoUs, Ind., car wheel . . . . • • • •  467,721 Hangh. B. F .... Indianapoli •• Ind., coping mach .. . . .  467.861 Hayes, J. Jwnrooklyn. N. Yo, veneer cutter . . . . . . . 467�'1'1 
lI�lg?T.,R. ·b��I:fg;tViil.�� �i��:�?��:: :  �� Heinricb •• HB Kleinkeipert., Ger .• shears . . . . . . . . .  467� 
lI:fg�lt�ton. '10 �e:" Hs'lo�

e£o�8: To.��·:f';ii� 467,'122 tributor for cars . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  467,809 Hill. E. N., & J. G. Slater. Wash .• D. C .• • ecuring traveler. against loss by accident . . . . . . . . . . . . . . .  467.8'12 Hinkle!> A. H., Prov., R. I .• friction clutch . . . . . . . .  467,686 Hinze, uarltDes MOines, lows, pIanos . • . . • . . . • . • • • .  46'l,539 
HO��� .�';xli":"��!":::" .�. �:�'. ����.�'.����'. 467,5'18 Horton, W. P., Jr .• Clev .• 0., electrode . . . . . . . .. . . . . .  46'1.738 Houck. G. W . •  Bulfllio. N. Y., friction clntch . . . . . .  467.723 Howard, H . •  Halesowen, 1llng • • metal working .. . . .  46'1'.752 
lI::;fi���b�il:'t�g:���'i�:�;�ct�iii80ii:: ::+;; Hngbes. W. W., Urbana. 0\10. ca.ter . . . . . . . . . . . . . .  467.873 
1I���r:�:· �: i>:, ���r,J;�d�':Jj;i�����::: Hunter, J. Ii . . Cin't!,. 0 . •  permutation padlock . . . . .  Hutcbinson, W .  B., rassaic, N. Jo, elect. railway . .  
ff,b�'is�n sX.�.���;&�d,�.PJ�; iiIiii,;: : : :  : :: : : :  Irion. J .  R .. Pawnee City, Nebr .• whlffietree . . . . . .  
}��O!·J�A:nJ.d¥.���.P��. �:C'i:iii"Cii: :  Jackson. W. H . •  Phila., PIl .. knitting mach . . . . . . . .  Jacobs. Jacob. New Yorkdllumlnating tile . . . . . .  . .  Jacobson, John, Boston, MasS., iridescent stone. . ,619 
i�����',�: 1�:�J!l.i!.��:.�':� ����.����: i6f.� Jones. W. D., Pittsburg. Pa., drilling tool . .  . . . . . . .  w,6'lO Kenna, T. M .• New Haven. ct., & W. O'Connor. BI�hamton. N. Y . •  cash indIcator . . . . . . . . . . . . .  . 
f:�hnget·G�g��lfi.,���'h�rr����.��:: Keplinger, George B .• Chicago, button . . . . . . . ... . .  . . 
fr���fie'A��� �hfc::g;:;�Y!tg�i: : : : : : : : : : : :  Klein, Charles J., New York. electric .witch . . . . . . .  Kleinetck, H., Newark, N . .  J., violin cases • • . • • • • • . •  KnilfenpLe Grand. Chicago, tower, . . . . . . . . . . . . . . . .  . 
!��:8te��b.�:Ij��t�eo�;�e���;=�iiioiOr; 
�rfa�'E� G�Fr?,;tJ'::{p,\-�y •• �e,:��r:�e ���� Leach, S. S., Cambrid8Je, Mass., rail crossing . .  0 • • • •  
t::;!i�e:��Je:�o:��gl:�e' 1�;::8 � : : : : : : : : : :  Levy, Henry, New York, picture frames . • . . • . • 0 • • •  Levy. Henry. New York, picture frame . . . . . . . . . . .  . 
t���, lI�sr �·-:.°tt,:':i.�IIJ���:oii· cii1;MO.; , pocket . . . . . . . . . . . . . . . . . . . . . . . .  , . . . .  . . . .  . . . . . . . . . .  . . .  467.818 
1;g��If.It:� .. �i':"l'. W�k:�n�n:, WJ':,�lr;mg.; 467,654 doors . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  467,54! 
t::'J:t��:' �":r.�onhf:··i�.s���.n:t�ing 467� Inst. . . . . . . . . . . . .  . . . .  . . . .  . . . . . . .  . . .  . .  . . . .  . . . .  . . . . . . . .  467.580 
h'!.c'1:�: t�:���w-lo�k�l'r'!,"� ��=iig·Diacii·.: �:� 
ti�i'i.1i. t:.S::l�mt:.r::·ca���� t::a'f.e�gfg��·: �:m MaillOUX, C. 0 •• New York, batterie .. . . . . . . . . . . . . . . . 467.543 Mailloux. C. 0 .• New York, batteries . . . . . . . . . . .. . . . .  467 Mailloux. C. 0 ,  New York, batteries . . . . . . . . . . . . . . . .  Maillonx. C. 0., New York, b .. tteries . . . . . . . . . . . . . . .  . 
ti:l�?¥.�; �·b�t:v:;J.%���\�lt'i.ii.;; io';';&,'car brake . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . M.in, M. D., Cortland, N. Y., milk cooler . . . . . . . . . . . Mannt'JJ' G .• Sto�tonl WIS •• axle skein . . . . ... . .  . 
ti:¥J'Ii. E.1f:,W.htba'iri? ���·�a��l1I,.�ri::.·.:: :: : 
ti:�Y:,e:lJI: ::1�acl{.���V::r=�d���::: : : :  Marvin, H .  N •• Syracu.e, N. Y., electric drill . . . . . .  . Matlock, D. B.,."J.an Jo.!:> Cal .• rrnit gatherer . . . .  . .  Matson. D. B., nulfalo. l'O .  Y . •  electric lamp hanger, Mauger, Philip J., Danvers, Ill., gate. . . . . . . . . . . . . .  , 
ti�i"J':mr.·;�: N��¥g��YIi;:':r!iiIYJ'�\�a\':,�·:.: : : :  �� McArtbur. Neil. & M. Lutz. Detroit. Mich .• raising .onken ve.sels . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  467,616 
ti�r�ra:: l?d�a'i�aS�oN:,tl;;rta:� ��gine: �:= 
ti���:r�.1!.: l' �:Tc���, CCi�tib�.t��.liing 467.863 water closets . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  467&W McDonald, James S., Chicago, manifold book .. . . . . 467,68ll McGee, J. T., & R. W. Carr. Bryan, Tex.. polson distributer. . . . . . . . . . .  . .  . . .  . . . . . . . . . . . . . . . . . . . . . . . .  467.619 McGrain, John.!. Clev., Obio, crutch . . . . . . . . . . . . . . . . .  467.676 MC����g �;;It . .  �: . :'!:�?���, . .  ����t��:. ��:: Menefee, J. F., Warrensburg, Mo., display rack • . .  Mercer, Andrew, BrooklynJ. N. Y .• steam boiler . . . . Merrick, Clinton. Forest CIty. Iowa.. di.k barrow. Mets, J. D., Dubuque, IOWa, blankbook cover . . • • •  Michel. P . • l:!tapleton, N .  Y., window shade . . . . . . . .  Miller, Daniel K .• PhIia." PR., rolli� metal • . . . . . . .  MI.hle� � Mogadore, ubio. potter s tool . . . . . . . • .  
tig�r� w. iI. IJ,�'k��:'·ta:�!MY':S�:.'s�� : : : : :  Moore. E .  V., Milwankee. Wis . •  pulley block . . . . . .  . MorleYi J. C" & D. C., HUdsonl Mich . •  wrench . . . .  . MorrellFB':t-"wnmit. N. Joo rai fastening . . . . . . . .  . .  
tig:t'iir. j.'��<f�Se�::'K:.'i':.��b=:r�·::::::.·::: Mosher, J. A., Abilene. Kans., electric arc lamp • • •  46'l, Muller, A .• C1iristianstadt, Ger .• pumps . . . . . . . . . . . .  � Mullinl D. J'Whlcago, Ill., railway joint . . . . . . . . . . . .  ",,'I. , 

ti�::. h"i E:' �o��eJl��ret�:nc���!:l. 'iE::! 467 
screw �ro*eber. . . .  . . . . . . .  . .  . . . . . . . . . . . .  . . . . . . . . . . .  467,824. 

ti�:�:: fie.ii-y, e;j��:�\r.�'Fu��\�t���·:::::::::.: : : :  �� Naumann, C., Schlettau, Ger., manure distributer 467,517 
�:l:g� tv�c' . . �'i!"t':li'o::.:tliileJ't';;hg:�ii.;r: : : : : :  �:=: lieu. G. S., New York, electric wire tapper . . . . . . . . .  467,891 Nicbols, E. I., San Franci.COl bydrauhc motor . . . .  467,612 Normann, O. A., St. Ololf, M nn" .Ieigb . . . . . . . . . . . .  467.826 Nusbawg, G. W .• Farmer.ville: uhlo. scbool de.k. 467.557 
�:���;'H!8A;.��&i�w.sM�.I�:I.t:cl jt�';8; 467.706 

CbIcag'2..Ill., thread cutter . . . . . . . . . . . . . . . . . . . . . .  467.689 OgdeE,. G. 11" Clev., 0 .• blankbook . . . . . . . . . . . . . . . . . . 467,8lr.l Ogg, .<1. W •• urrick, Mo., weather strip. . . . . . . . . . . . .  1 Olin, Erick; Grant, Nebr .• fire escape . . . . . . . . . . .. . . . .  Oliver, F., Economy. Pa., steam engine . . . . . . . . . .  . .  Oswal� W. C
1\ 

Rock 1.land. Ill •• vehicle tongue .. . 
�:f:, J: &-.: & 't'::."A::hAr��J'as�iiy;Ki.D8:; 467. 

bench vise . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  467,781 
���::., c'l: J:: 2�:Y.v..y:�::'�:;).tt'.i; Coi.,:;·.,re 467,642 concentrator . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. . . . . �1iII9 PII1'ry. A. N . •  Amesb1!l7, Mass., carriage . . . . . . . ... . .  ""I� 
Patteu. Euoa, L)'lIIl, 1iII&IIII., lastllllr IIIBChlne . . . . . . . 46'1;m 
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Peare, G. R., Lynn, Mass., sewing machine . . . . . . . . 467,878 Pear&on, M., Robbinsdale. Minn., carpet stretcher 46'7,864, Pecker C. von, Vienna. Austria, firearm . . . . . . . . . . .  467.558 
AWAR DED THE FI RST PREM IUM  AN D GOLD M EDAL at the Augusta, Ga. , Exposition, 

:F'C>::E'l. T�E BEST NOW R E A DY l  
Peckbam, E., Kingston, N. Y., car brake . . . . . . . . . . .  467',896 Peerdt. Rudolph �e. Berlin, Ger., alma:nsc . . . . . . . . .  467,559 Peper, C., St. LOUIS, Mo. tobacco caddies: . . . . . . . . 467,821 Perkins D. '1\. Springfle,ld. Mass . . f.ou�talt;t pe� . . .  467,519 

E l ectric Coa l  C utte r E l ect r i c  R ock D ri l l ,  E l ectric A NEW AID VALUABLE BOOK. 
M i n i ng P u m p  a nd E lectric H o i st i ng M ach i ne ry. Perry. N. 'V • •  CinCinnatI, 0., electrIC dlstnbutlOn, 467,897 Petersen, E. A. C., Chicago! cake cll.tter . . . . . . . . . . . .  467,828 Phillips .T W GeeviUe, ),1188., cultivator . . . . . . . . . . 467,829 Piffard, 'n: H:,' Piffard, N. Y., insulating compo., 467 Pinkston, .T. A •• Excelsior. Ga . • cottoD: chq.Pper . . . . 4t!7 Pizzuti, .T. S. F.,  Columbus, Ohio, musICal lnst . . . . .  467 

{;6�:iI�.j�rffii: ��t��r�a��:·s���g· mllch: 'attach: 467,643 Powers, F. G. New Salem. Kans., calf wesner . . . . .  467,830 Pray, E. E., New York, dress shield . . . . . . . . . . .• . . . .  46!,898 Pruden. D. R., Chelsea, )lass., eyeglass cas.e . . . : . .  464 ,7m Rae, �\ B., DetrOit, regulation of electrIC CU-cuits . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  467,773 RaymOll(�cF. �' . • 2d,�ewton. :\lass . • shoe slu!?s . . . .  4!l7.522 Reed, J. H . • Lynn, l.uass .• wood working mach . . . .  467 629 Reed, .J. H., Lynn. Mass., wood working mach . . . .  467,899 Reuter. C., & G. Bollmann, Brooklyn. N. Y., elec-tric tell-tale for tanks . 0 0  0 0 "  0 0  . . . . . . . . . . . . . . . . . . .  4!l7.774 Reynolds, C. J G Boston, Mass . •  faucet . . . . . . . . . . . . . .  467,560 
�g������·�i'an�lfih�.dpmstl'�I���e.; 'loom·.·.·: : : : : : :  !l!�;ru 
:t��a�d::c.l\t�!!;Vs��teoeUi���o.�ifi��rii����·iiig·iile: :  �:g:� Richards, F. H., Hartford, Ct., separator . . . . . . . . . . 467,83.') Richards, }l'. H., Hartford, Ct., separator . . . . . . . . . . 467,645 Richardson, O. N., High POint, N. C., tongs . . . . . . . .  467,782 
It���es, �'. i:: g���rh��:Ie��ici·iac��t.i��. ����l. : :  �:� Robinson, C. H. t St. PaUl, Minn . • beating app .. . . .  467.900 Roeth, L., �ew York, support for bicycles . . . . . . . . .  467,709 Roblen, 0 .• Galesburg, 111 . .  frame for screens . . . . .  467,561 
�g���y �.Ec:,�e����, 6��·���;�e�gwei-: : : : : : : : · : :  ffi:� 
Itg���k: �:: �.'. r��\��o?ih�.t�:::�.���.:���: : : : . : : :  �+:� Ruble, 1\1. H., Newark, N. J., steam injector . . . . . . . .  467,655 :a�f;;:��!rd f.�t�i�l:Rrck��;:.���rg�·pi-e·��.: : ��:+� Sandburg. L., Chicago, Ill., chair and sofa . . . . . . . . . . 467,756 Sauerman • .T. F., Coal Hill. Ark . •  bevel gauge . . . . . . 467.562 
�:����r�.sE�·A�J6���i::�·pfgrt�� ����.��.� :  : : : :  : : . �:� Sahre •. S. H.\ Jr . •  Hampton. \ia., water elevator . . .  467.837 8c nelder. C • • Brooklyn. N. Y •• game app . . . . . . . . . . . 4!l7.676 
���i��e�'b� �� �gi����:iTi.��·ic�o��:rds·. : : : : :  : : :  �+:�2"{ Scribner. C. E., Chicago. Ill., switcb boards . . . . . . . . 4f7,OO2 SCribner, C. E . • Chicago, IlL, arc lamp .. . . . . . . . . . . . . . 467.656 Seav:er, A:.?, Boston. :Mass., welted hoot . . . . . . . . . . . . .  467,743 SesslOns-hli. W., New York, bottling wines . . . . . . . . . 467.757 Shaffer. � . . M . •  .T. & S. T. Salada, Du BOiS, Pa.,draft 
sha�1�at��:; Rei-iio' 'can:: ma�iif:: of' i;ti.ttons:::: 1Ei:� Short. S. H . • Cleve", 0 . . rheostats . . 0 0  . . . . . . 0 0  . . . . . . . .  467.613 Siggins, 1.1., Soutb Hend. Ind., thin support . . . . . . . . . 467,758 Simo':!s. L. A .• & G. R. Roof, Omaha. Nebr., elec-trlc .cars . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 467,583 
���g<]!��n,IM.Sf�'�����'i:��i�����eii::: :.: : : : : :  : : :  �f:�� 
��?3ihvG��r .• ����<!;r��:��:g.8:b���;papej.·�ac·ti ��:+�� 8m�th, F. 1lJ., Toledo, Iowa, absorbent pad . . . . . . . . . .  467,b'24: SmIth, J. P., & F. ,M. Stevens, Boston, tacking 
sno��i�, 'i'y�n; M'ass:: carving 'mac'ti: : : : : : : : : : : : : : :  �+:� Snow, .[� Lynn, Mass., carving ma.ch . . . . . . . . . . . . . . .  467,fl97 Snow, \'V. B:t. Watert.own, Mass. lubricator . . . . . . . .  467.879 SOdestrom", vIe. Sac City. Iowa. harvesters . . . . . . . . . 467.625 Solcer. N. n .• Maryland, II!.. car coupling . . . . . . . . . .  467.903 �g:::r,DF.�:, :�rit��:�tlii;;; Cr:����,oi)r.: graiii 467,647 

Sta�����e:n·F·raii.: ·i::iai.: ·car· c·o�piiii�: : � : : : : � : : : : :  m;m Stevens. A. L . • Phila . •  Pa .• &a�r bag mach . . . . . . . .  4!l7.776 
�I�jil�n�E�:,�W�£l.wiud�Wre��\y0:ir��;:; 461,648 

Sto:��·1.����fo��<iI���.���:e·ch· ioa'cilng guns : : :  � ffi:�� �t���':e:ry w.����e'y��:,·b�:i��.S.���.� .l��?��: ��:� Struss, Henry W.o New York, braidi�g mach . . . . . . 4b'7,585 Sutley, E. T., & W. H. Nicholson, Washington, 
Sw:n�·G�e:.;��:�re�wDa·m: Wi·s.: 'curtai;" iIxtui-'e : : :  ;:� Taylor. W. H . •  Stamford. Ct . •  latch bolt . . . . . . . . . . . .  4!l7.564 Terry, S. H., St. LOUIS, Mo., metallic pole . . . . . . . . . .  467,526 Thicklns, R. W., Minneapolis Minn., motor . . . . . . .  467,b"93 Thoma'lj,J. EC Bloomington. In .. soot collector . . .  467.527 Thorp, . .T., hicago, metal spoke . . . . . . . . . . . . . . . . . .  467,602 ��Pn��8a���P{6:, ';i�����oE:, ��CO��g:: : : : : :  �:� Troast, W. F., Lancaster, Pa., padlock . . . . . . . . . . . . . 467,528 Tschop, A • •  Po'keepsie N. Y. straw binding mach 467,560 '.rumey, George E .• Mobne, ul., power hammer . . . .  467,565 Tynan, J. E., Paterson, N. J.,  spinning mach . . • . . . .  467,649 
����i:B.MI£N�t�g���, ��si),��x:r�e���s: : : :  ��:� Victor. R. J .. New Yor� towinlt machine . . . . . . . . . .  467.529 
;:r6'rig;e?H�·i��I�;.'i�g�e{b.�I"i:��:1'sYi ciilli.i;': !l!�:= Walke, H. A., Columbus, 0., fountain pen . . . . . . . . .  :i67,785 
;:ltek, JC�P�I':.��p��1·�;g�� �:��r 'for·bio;:.: tg:;;�� Wallick, W., Phila., Pa., sewing machine attach . . .  467 841 Warwick G. T., Springfield. Mass., velocipede . . . . .  467'695 Waters),E. M • • Dayton. 0 . •  clutch . . . . . . . . . . . . . . . . . . .  467;598 Wells. I.t.),Chester. Ark . •  cultivator . . . . . . . . . . . . . . . . . 4!l7,570 Whaler. I). V. W .• TOled0l!P" nmbreila support . . .  467.76'1 
�g::}g��: 1:, W�;::;;�r, fMi::�:.e��:�ear: : :  : : : : : �+.� Whitcomb<J!l. s .. Orange, Vt .• whillletree hook . . . .  4!l7'667 White. H . ........... Annapoli'!t Md . •  match safe . . . . . . . . .  467:Sb'9 White. John tl . •  Wash . •  'll. Coo ),honograph . . . . . . . . .  467.530 White. W. FV TroY"N. Y . . whIlIIetree hook . . . . . . . .  4!l7.566 W�gger, H. , nna. tier., wood p�lp . . . . . . . . . . . . . . . . . .  467,786 W�lcox, C. N., Brooklyn, N. Y., swinging spp . . . . . .  467,842 WilCOX, C. N., Brook1rn, N. Y., torsion springs . . . .  467 843 Williams, S. �1., San li ran'1..9al., :ftash light burner 467'696 Williston, B. F., Jackson, Mich., railway, switch . .  467:730 Winkelmann, H. R., Oakland,Fla., & A. C. Perkins, Macon, Gs. , "carpe'nter's leveL . . . . . . . . . . . . . . . . . . .  467.844 WIrth, P., l\Iarshfleld, Wis., horse power . . . . . . . . . . .  467,626 Wool. E. A. H . •  & M. W. Gordon. Bloomfield. Fla .• dISh washer . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  467.798 ; ggae� G�W ��t�s�.��.s�:, ��i,.db�1d�:-S��.i��: : : :  =+::rJ Worden E • .T. , Grand Rapids, Mich., folding table. 467,845 Worm, H. A., Zanesville, 0., child's carriage . . . . . .  467,846 

DESIGNS. 

TRADE MARKS, 
Truax. Greene & Co., Chicago, Ill., demulcents . . • • .  20,636 Truax, Greene & Co., Chicago, Ill., antiseptics . . . . . .  20,637 

THOMSON-VAN DE POE LE ELECTRIC MINING CO., 
620 ATLANTIC AV E . ,  BOSTO N ,  MASS. 

I n side Page, eacll i n sertion . - ,.. � cents a l i n e  
Back Page, each i n set' t i o n  • - • •  $1.00 a l i ll P,  
The above are char�es per agate line-about eight words per line. This notice shows the width of the line, and is set in agate type. Engravings may head advertisements at the same rate per agate line, by measurement as the letter press. Advertisements must be received at Publication Office as early as Thursday morning to appear in the following week's issue. 

SPECIAL  N OTICE  I 
Two handsome photo-engraved display sheets entitled, .. 
:: ll��:�� I�g�g��::�I: t� i�rc�o�Jl�i�,�ors, mailed free to any one who will cut out this advertisement and mail it to us with his name and address. INGERSOLL-SERGEANT DRILL Co. No. 10 Park Place. New York, U. S. A. 

T H E  ARMSTRO N G  MACH I N E  
For Cuttinll' Off and Threadinll' Pipe. 

Will Cut Olf and Thread Pipe from 1 to 4 inches, 
����\��t��a :lt�� min-

We think this to be the best machine on tbe market, the same 8S our 
A dj u stable S r ocks 

Scroll Saws, H and Dies Circular are universally acknow-Saw!l.�.Jathe E ledged to be Morusers. THE BEST . Seneca Fails Mfg. Co. 695 Water St., Seneca Falls, N.V. IT Send for 1891 Illustrated Catalogue and Price List. 
I d S C tt· LATHES ARMSTRONG M FG.  CO. , Bridgeport, Conn. 
mprove crew u mg 

Dri�f�i�\�:;�;���a�:��p�if��I�a���ss��1!A��ws. GAS � GASOLINE ENGI�ES 
lIT' Catalooue mailed on appltcatwn. ST A T10NARY and PORT ABLE. All Sizes. 

SEBASTIAN L ATHE COMPANY, Dwarfs in Size but 44-46 Central Ave.,  C i n c i n nati ,  O . G' t . St ' tho Ian s in reng 
U. S. I N FALL I B L E  M ETAL PO L I SH .  

I N  PA S T E . L I QU I D D R  P O W D E R .  . 
Invariably gives unbounded satisfaction. Dealers and Agents always find them quick sellers. 

C. W M .  H O F F M A N ,  M a n u 'fr, 
No. 69 E. Washington Street. Indianapolis. Indiana. 

FR ET SAW o r  
B R ACKET WOODS 

P l aned Ready for Use. Books of DeslKn. 
IF' Send stamp for catalogue. 

CAB I N ET WOODS A N D  V E N E E RS. 
THE E. D. ALBRO CO. ,  

Eastern Branch, 200 Lewis St., N e w  York, U. S .  A. 
H. T. Bartlett. Mo'r. F. W. Honerkamp. Ass't :Mrrr. 

Mills, CinCinnati, Ohio. 
LITTLE H E R C U L E S  D R I L L  C H U C K  

S3 PRINTING PRESS. �1n!l�r:�}t�; logue for two stamps. Kelsey & «':0., Meriden. Conn. 

" ROSE MUST WAIT." 
So says Mr. James H. HOCking. of Paterson, N. J. His letter Is as follows : Mason Regulator Co . • Boston, Mass. SIRs : Enclosed find 65 cents. for one copy each of 

one cent an horse power but little .,' .. ,!:!!ULIIUll to run them. 
n:::� t::L\-�N 

�a:�\���ai�l:����rmail 
VAN D U Z E N  

& GASOLINE ENGINE CO. Cincinnati, O. 
�.i0DELL Donble Case TYPEWRITER 
.. It has 78 Charactel'8 and III the only Tvpewriter with 
� , Check Perforator att;chment. II fa1;Jt taking the le�d of "'"' all TYllewriterl!l. Larger wea than all othera combmed. 

5 ��ii� ���i�RITER co., Pontiac Bldg . •  Chicago. 

The Belknap Little Giant Water Motor Best Water Motor. most powerful and efficient machine on the market. Electric Motors and Dynamos. Combined Water Motors and Dynamos. Cyclone Coffee Mills for Grocers' use. Combined Motor and Mill in one case. run by water or electricity. Write for Circulars. 
BELKNAP MOTOR CO. , 

23 Plum St., Portland, Maine, U. S. A, 

� A LAN SON CARY pS--R I N--------GS (CG)'\ � � " FA CTURER  O F  L.. S " Ijj 
I� ' F L AT STEE OF EVERvDESCRIPTION 

2 4 0  & 2 4 2  W.  2 9'2' SI N E W - Y O R K . 

���":t�IT Space) 
(With Power) (For Large or Small Industries) (On Canal. River and two Railroads ) (Write The Power Co .• New Brunswick. N. J.) 

R� &, STEAM FITTERS SUPPLIES 
Rue's Little Giant Injector. 

SCREW JACKS. STURTEVANT BLOWERS, &c. 
J O H N  S. URQUHART, 46 «.:ortln.ndt St., N. Y. 

,Shimer Cutter Heaiits 
4�,OOO SOLD. 

" . . . . . 

To work Car Sid

. 

ing. Flooring Cell- ' 

.. 

' Ing and Ship Lap : to . I Mould Doors. Sash and . . '  . Blinds. Cope Heads to ' .  match. . .... , . 
SAm'l �. Shim .... &; 80as, Centre St .• Milton. Pa. 

ARTISTS WHO GET RICH 
���e1IrB:'u��e a�:fftii �S;�:�e��� mend it very strongly. ft Is dIstinctIvely an art tool, and saves time and labor and increases the excellence of the work. Write for Illustrated catalogue. It will Interest you. 

Chipman, W. A" New York, kerosene . . . • • . . . • • • • . • •  20,630 Covert. J. C . •  West Troy. N. Y � balsam . . . . . . . . . . . . . .  2O.1M3 , Dubois Watch Case Co., New York, watch cases . • . .  20,64(. , and U Common Sense in Making and Using Steam." 
AI R B R U S H  M FC. CO. 

Hoekt'ord, Ill., 1)'. S. A. 
Dunlevy & Bro., Pittsburg, Pa., lard . . . . . . . . .  o • • •  o • • •  20,631 i Our machine shop has just been burnt to the ground, 
J�b����!m:�r�& ���1���io���1;ni�6t��le·ry·.:: : : :  �:� �itbt��i�s��b�:c����esS���e�;�J�:.�aD?�o;���t��I Fox & CO. �'I Sheffield, Eng., umbrellas . . . . . . . . . . . . . .  20,632 have to wait. but I must have the above works at once. Goddard & Sons. J. W •• New York. coat lining .. . . . .  :¥l.633 Eagerly awaiting their receipt. Goddard & Sons, .T. W., New York, braid . . . . . . . . . . . .  20,655 I remain, Goddard & Sons, .T. W., New York. coat linings . . . . .  W,656 Very truly yours. . Goddard & Sonsl J. W . •  New York. coat linings . . . . .  20.657 JAMES H. HOCKING. Harvard Dry P ate Co., Cambridge, Mass., photo. Engineer. 
HogJ; $�r:;.sm" cliicago' ·.iieCiric· lamp,;: : : : : :  : : : : : : :  �;l!1� Inland Crystal Salt Co .• Kansas CitYl Mo .• salt . . . . . .  20.648 Kendall Manuf. Co., Prov., R. I.. toi et soap . . . . . . . .  20,649 Kerr Thread Co., East Newark. N. J., thread . . . . . . .  20,638 Landsman, Ernestina, New York, liniment . . . . . . . . .  2O,fI5O t!::::�� : 8g,:' �e�;'Yb�k. ��i.��: .����.� . ���. :.l���� �:� Perkins & Co., New York, coal . . . . . . . . . . . . . . . . . . . . . . . .  20,685 Purdr. E. H . •  Allegheny, Pa., remedies for skin . . .  20,(',,1)2 ��;���f i£�tSti�A:.�hi��.�n�·�:;f���r��;�·: : �:� Strauss, rr. L., Balt . • Ald., malt liquors . . . . . . . . . . . . . . .  20,658 Strauss. 1\ L., BaIt., Md., malt liquors . . . . . . . . . . . . . . .  20,659 Union Hardware Co., Torrington, Conn .. skates . . . .  20,654 Union Hardware Co., Torrington, C., roller skate. 20,660 Ward & Son. J . •  St. Louis. Mo .• anti-friction metal . 20,639 
;H�����R�&::.r�e� ��:�'i;&i.I��: : : : : : : : : : : : : : : : : :  �;� 

MONTHS ON TRIA L " FOR 

Bnbler'S Popnlar Electrician. 100. An l11ustrated monthly journal for the amateur, experimenter and public. B U B I E tt l' U B .  CO,. Lynn, Mass, 

67 Nassan Street. 
\V ATCHES.-AII kinds key winders changed to �tem winders. Address W. F, A. Woodcock. Winona. Mmn. 

�/Y L P H  l?rYJ?n'of�y§.!!�U\'!c;!�� � ow need DOW to ridespringless cycles or de-T"ea. pend on tires alone for comfort. Sylph 8�rtng Frame destrOY� 
Vlbrat'n. £1 ht,sim- . 
ple. strong. eata.free . _. Rouse-Duryea Cy.Co. . 
16 G St . •  Peoria. 1I1. AGTS. WANTEO 

KEY SEATERS.  P�������� with Rllck-Cuttlng Attachment. VA LLEY MAC H I N E  CO., 1 1 1 2  Tilden Ave., 8aar1naw, Hleh. 
H :fn:�: ;h?b::c�a��=:n��rf:i 

Da:�mf/ic���t ;!e:��rk���maha." 
A pri n t e d  c o p y  of the specification and drawing of any patent jn the foregoing Jist, or any patent in print issued since 1863, will be furnished from this office for 

�� Clh!8psl�nO{�e:���J:le:�� S:::n�:bt� n���:n: C��b� A 
--------- -----N EW L I G HT FOR MAGIC LAlWTER1WS, and other new teatnrel!l worth 

knowing about. Catalogne free. IIention this paper. fl. B. COLT & CO J 1 0 Beekman Street. lW c ,,'  York. Branch. 189 La Salie Street (Calumet Bnildlng). Chicago. l11 .• L. L. DAVIS. Manager Broadway, New York. 
Ca.l1 a d i a n  l) Rt t' l1 t S  may now be obtained by the inventors for any of tbe inventions named in tbe fore- W �:ITM YER l'ATENT FfT R 'ilACE. 

1 2,000 Receipts. 6 8 0  Pages, Price $5. 
This splendid work contains a careful compila

tion of the most useful Receipts and lteplies given 
in the Notes and Queries of correspondents as pub
lished i n  the Seienttfie AlDeriean d uring the 
past fifty years ; together with many valuable and 

ImJ'�!:ni��\t.!�n
s
Tllonsand selected receipts 

are here collected ; nearly e very branch of the use
ful arts being represented. It is by far the most 
comprehensive volume of the kind ever placed be
fore the public. 

The work may be regarded as the product of the 
studies and practical experience of the ablest che�
ists and workers in all parts of the world ; the In
formation given being of the highest value. ar
ranged and condensed in concise form convenient. 
for ready use. 

Almost every inquiry that can be thought of, 
relating to formuloo used in the various manufac
turing Industries, will here be found answered. 

Instructions for working many different pro
cesses in the arts are given. 

It is Impossible within the limits of a prospectus 
to give more than an outline of a few features of 
so extensive a work. 

Under the head of Paper we have nearly 250 re
ceipts. embracing how to make papier mache ; how 
to make paper water proof and fire proof ; how to 
make sandpaper, emery paper, tracing paper. 
transfer paper. carbon paper. parchment paper. 
colored papers. razor strop paper, paper for doing 
up cutlery, silverware ; how to make luminous 
paper. photograph papers, ete. 

Under the head of Inks we have nearly 450 re
ceipts, including the finest and best writing inks 
of all colors, drawing inks. luminous inks, invisi
ble inks, gold. silver and bronze inks, white inks ; 
directions for removal of inks ; restoration of 
faded inks; etc. 

Under the head of Alloys over 700 receipts are 
given, covering a v�\St amonnt of valuable �for-
mution. 

' 
Of Cements we have some 600 receipts, which 

include almost every known adhesive preparation, 
and the modes of use. 

H ow to make Rubber Stamps forms the subject 
of a most valuable practical article, in which the 
complete process is described in such clear and ex
plicit terms that any Intelligent person may readily 
learn the art. 

For Lacquers there are 120 receipts : Electro-Me
tallurgy, 12.'; receipts : BronZIng, 127 receipts ; Pho
tography and Microscopy are represented by 600 
receipts. 

Under the head of Etching there are 55 receipts, 
embracing practical directions for the production 
of engravin!l'8 and printing plates of drawings. 

Paints, PIgments and Varnishes furnish over 600 receipts. and include everything worth know
ing on those subjects. 

Under the head of Cleansing over 500 recipes 
are given, the scope being very broad, embracing 
the removal of spots and stains from all sorts 
of objects and materials, bleaching of fabrics, 
cleaning furniture, clothing, glass, leather. metals, 
and the restoration and preservation of all kinds 
of objects Ilnd materials. 

In Cosmetics and Perfumery some 500 receipts 
are given. 

Soaps have nearly 300 receipts. 
Those who are engaged in any branch of industry 

probably will find in this hook much that is of 
practical value in their respective callings. 

Those who are in search of independent business 
or employment. relating to the home manufacture 
of sample articles, will find in it hundreds Qf most 
excellent suggestions. 

MUNN & 00., Publishers, 
SOIENTIFIO AMERIOAN OFFIOE, 

361 Broadway, N ew Y ork. 

For Information and free Bandbook Write to MUNN & CO. 361 BROADWAY. NEW YORK. Oidest bnresu for securing �tents In America. 
�e�E��b'i a��tl'ce°;M� ¥re� o1gh'�� bl�trfi: 
cJ dentine �mtrican 

fF�'h!��t;,l[�J\�eed ��:l :m s��p�elit�l� cri'.�r�� '�o��';,�i Instructions address Munn & Co . •  :l61 Broad .... ay. New 
Y()I'k, Other foreign patents may al80 be obtained. 

STEAl ROAD ROLLERS I DE A N D  I D E A l ,  AUTOM <\TIC ENGINES. 
. 

. 
T A N D EM A N D  CROS"; CIIMPO U N D  ENGINES. I BOILERS OF EVER V DESCRIPTION. Manufactured by HARRISBURG FOUNDRY AND MACHINE WORKS, Harrisburg, Pa., U. S. A. j 

La.nleat circnlatlon of any scientific paper I�he .... orld. Splendidly Illustrated. No Intelli _ ent man should be without It. WeekllfJl3.0 .... 
r.'il':;��aAY= .. ���':': �orl<. '" 

co.. 
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� EBRUARY 6, I892.J J titutifit !mttitau. 
A New and Va!WIble Amer1£an Book!O'I" ProspeetoTs """ COMING INTO ! KINGDOM.>t!II!... and Miners. � � I am the owner of the polar lights. 

JUST REA DY. � Of the constant star in the Northern heights. 

Th� �ro,�ector', ri�l� Dook ,n! Oui�e S����RlvQ�, W�,�v��.���.�.* �lI��t;:¥g���EKi.�g�::�eel. 
In the Search for and the Easy Determination of Ores 
and other Useful Minerals. By Prof. H. S. Osborn, LL.D., 
autbor of " A Practical Manual of Minerals. Mines, ann Th Gr at and G . METROPOLIS t th H d f L k S . 
M�!�f;1.c1�I�Z���i��j�;e �!

e
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n
f�'an��d�'!�':f?ite e e rowIRg a e ea 0 a e upenor. 

1[1orhl. 
CONTENTs.-Chapter 1. Preparatory Instrnctlon. n. 

Crystallography. III. Surveying. IV. Analyses of 
O.es. Wet Method. Dry Assay of Ores. V. Special Mine-
��13�o��'!;as�:e,n�

t
�:!,�

. �ili�t':!d a':fJ'TTri'.PP& For Zinc, Iron. X. Mercury, Bismuth, Nickel, artd Cobalt. 
XI. Aluminum, Antimony. Manganese, and other Mine
rals. XII. Precious Stones. Appendix, Correction of 
Weights and Measures, Prospector's POinters, Index. 

For Manufacturing, For Merchandising, 
Loaning Money, For Investments in Real Estate. 

B Y  THE S A ]}[ E  A U TH O R. 
Recently Published. 

A PRACTICAL MAN UAL OF MINERALS, 
M I N ES, A N D  M I N I NG. 

Comprising suggestions as to the localities and associa
tions of all the Useful Minerals ;  full descriptions of the 
most e1fective methods of both the qualitative and 
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w;ria:.e $4.50, by lnail, f'ee oj po:-;taoc to any address in the 

te.�o.ft�C';l:I�!'eb��1����81r��i1ttg �'::u �lJ 1���e:uB{ ���d h18 address. 
or A Ne1v Li,t oj Lemiiw; .Books on �[eta! Jllinimg. 

Meta,uurgy, ltlmeralogy, Assa y'mg, C1U'mtcal Ana�"sis 

��i���,yu e;eC;ut1t�; ��dr:�s.
any one, in any part of the world: 

ar OUr New and Re11ised Catalogue oj PraeUcal and Scientific Books, 88 paqes, 81)0, and our oth.fT Catalogues the whole cot'erinJ ft.e;;]! branch oj Science applied to the Arts 

��;t{�h��u[f������vlthak�� �r��s.
any part oj t� 

H E N R Y  CA R E Y  B A I R D  &, CO. 
INDUSTIUAL PUBLISHERS. BOOKSELLERS & IMPORTERS 

810 Wal nut St., I'h i l n d e l p h i n .  Pn., U. S. A. bCVE D R A U G H T S M E N 
S E N D  fOR CATALOGUE OF BEST D EVI C E S  O UT 

�--CN B .E SAW Y E R  ATH O L  MAS S .  

'l'H E  MODERN I C E  Y A CHT. - B Y  
Geo. W. Polk. .A new and va]uable paper. containing 
full pract!cal directions and specifications for the con
strnction of the fastest and uest kinds of Ice Yachts of 
tht. latest, most approved forms. Illustrated with en
gravings drawn to Bcale, showing tne form, position, 
and arrangement of all the parts. Contained In SCIEN
TIFIC' AMtcHICA:-J SUPPLEMENT. No. 624. Price 10 
cents. To be had at this office and of all newsdealers. 

New Electric Light Support 
FOR 

AUnstin[ Incandescent 
LJ:GE:TS 

At any desired angle 

Designed for use in 
MACH I �E S H O PS, 

FACT O ltIES. and !lULLS 
Of every description. 

Manufactured oBly by 
J R. HOLLtNGS & 00., 

a4a "'ashington Street, 
Boston, Mass. , U.S.A. 

SEND FOR ILLUSTRATED CATALOGUE. 
LIGHTNING WELL -SINKING MACHINny MUUfACTURUS. 

Hyrdaulic, Jetting, Revolving, Artesian, 

�f�oM�Ifs:����.
g i�:Y:l

n!!n:dJ:,o�ood 
engravings, Earth's Strata, Determ" 

nation quality water;mailed,25e. 
The Ameriean Well lV orb, 

-FOR-

A.arora, UJ. 

I 11 A 13 S. Canal 
St., ad_, m. 

l Dalla8, Tu ... 

FREE  SITES TO SUBSTANTIAL 

MAN U FACTU R I N G  ENTERPR ISES 
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FPEL, and RA ILROAD FACILITIF.S. address J. H. DIN .. 
GEE. 330 \Valnut Street, Philadelphia. Pa., President 
and General Manager of numerous Land Companies 
situated along the lines of the Norfolk & Western 
Railroad. 

WELL DRILLING MACHINERY. 
MANUFACTURED BY 

WI LLIAMS BROTHERS, 
I T H A C A ,  N .  Y . ,  

Mounted and on Sills, for 
deep or shallow wells, 

with steam or horse 

Perfect Newspaper File 
The Koch Pateat File. for preserving Newspapers. Mag-
��:Br:3;;c�����:�i�:Srs

b
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n
t�:'��N�fig��=2. 

CAN and SCIENTIFIC .• :\,MERICAN SUPPLEMENT can be sUilied for the low priile of $1.50 by mail. or $1.25 at the !'S ceEN
Of
TI

t
F
hls paper. l-."a"!7. board sides ; inSCription J Ie AMERIC.l--�l, ·' in gilt. Necessary for every one who wishes to preserve the paper. Address 

M UNN & C O., Pnbl\shers SCIENTIFIC AMERICAN. 

F O R  E V E R Y T H I N C --TH E B EST P LACE I N  AM E R ICA. 
SPECIAL IND UCEMENTS TO INDUSTRIA.L CONCERN"'. 

--CALL ON OR WRITE '1'0-
Land and 

WEST SUPERIOR, 
R iver I m provement Co., 

WISCONSIN. 
STE E L  TYPE  FOR TYPEWR ITERS 

StenCils. Steel Stamps. Rubber and 
Metal 'l'ype \Vheels, Dies, etc. 

Iliod�·1  and ExpPl'i m p u t a l  WOJ"h 
Smal l Machinery, Novelties, etc., man

ufactured by special contract. 
New York SIenc i lWks. 100 Nassau St., N .V 

EYESIGHT : ITS CARE DURING IN-
fancy and Youth. A valuable article by L. W. Fox 
M . D .  Contained in 8CIF.�TIFIC AMERICAN SUPPLE� 
MENT. No. 822. Price 10 cents. To be had at this office 
and from all newsdealer!. 

OIL WELL SUPPLY CO. 
�l & 92 ·WATER STREET, 

P l l tsbu r g h ,  l'a., 
Manufacturers of everything needed for 

A.:Et.. T � I8 X .A. 1V  'I/V:IilLLI!!iI 
for either Gas, Oil ,  Water, or Mineral 

Tests. Boi lers, En�ines, Pipe, 
Cordage. Drill ing Tools, etc. 
Il lustrated catalogue, price 
lists and discount sheets 

on reQ nest. ;El!�gj!iii" 

A R T E S I A N  
Wells. Oil and GIUI Wells. drilled 
by contract to any depth. from 60 
to aooo teet. We also manufac-
�':,';�e"J''\�iP :."{�g:;3Iz, 
same. Portable Horse Power 
and Mounted Steam Drilling 
��fr�':,�

s
sl2M::';�cl{��::t,; 

required and send for Illustrat
ed catalol!1Ie. Address 
& OIL WELL SUPPLY CO •• 
STREET, NEW YORK. 

ICE HOUSE AND REFRIGERATOR. 
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season to season. The air is kept dry and pure through
out the year 8t a t emperature of from 340 to 36°. Con
tained in SCIENTIFIC AMERIOAN SUPPLEMENT, No. 1 16. Price 10 cents. To be had at thi. office and from 
all newsdealers. 

T H E  P E N N A .  DIAMOND DRILL & MFG.  CO.  
BIRI) S B O R O .  l'A .. Builders of High Class 
Steam Engines. Diamond Drills, Power and Hand 
Cranes, and General Machinery. 

aXLE 
A SPEOIALTY. 

E Ne l N ES A N D  SAW M I LLS. 
--SEND FOR (JATALOGVE.--

NO FARQU H A R  BOILER EVER EXPLO DE D. 
A. B. Farquhar Co. (Lhnlted), York. Pa. 

P URE TEMPERED COPP E R  T H E  S AF E S1 , M O ST DU RABLE & tc o N O M I C A L  M E rAL EV ER oFFERED F O R  VA R I O  U S M E G H .A N Ir,AL  U S E S  H I G H EST A.NTI-FR I C T I O N A L  Q U AlITI E.$ I NO \ SPENS I BLE FOR  ELECTR I CAL  W O R K  E. IJ R E K A  TEMPERED G O PPER  C O .  NORTH EAST PA  

VEI.OCITY OF ICE BOATS. A COL-
lection of interesting letters to the editor of the SC IEN
TIFIC AMERICAN on the question of the 8peed of ice 
boats, demonstratinll how and wby it is that these craft 
sail faster than the wind which propels them. Illustrated 
with 10 explanatory diagrams. Contained in �CIENTIFIC 
AMERICAN SUPPLEMENT. No. 214. Price 10 cents. 
To be had at this office and from all newsdealers. 

ALL -----�l CAST I N GS FR,£M SP..ECIAL � R N S  
� --E--ABL A N D  F I N E.  GRAY IRON A. L S O  ST E E L  

DEVLlN " 'O F , N E T IN N IN G JArA -- P/l1T .... � >' 
S (.I{ U F I N I S H I N G  NN IN G , rtlOM" LEH IGH AVE il< AMERICAN ST PH I LA  <_ �� 

• 

SCIENTIFIC AMERICAN SUPPLE-
MENT. Any desired back number of the SCIENTIFIC 
AMERICAN SUPPLEMENT can be had at this office for 
{�:':'�t��

so to be had of newsdealers in all parts of 

OlIrnewGeneral Clrcular " B. A.," sbowlng specimens of all our work, is now ready. Bend stamp and particulars for estima<es. 

AN E W  C A T A L O C UE VA LU ABt�PAPE R S 
fT���t!:; ��I�,;'i�'iII.fr:'�.ERICAN BUPPLEMENT. sent 

ill U N N  & c o . ,  361 IIrondway, New York. 

BAR N ES' 

N HW FrictionDiskDrill 
FO R LIGHT WORK. 

Hal theBe G .. 8st Aduntares : The 
speed can be instantly changed 
from 0 to 1600 without stopping or 
shifting belts. Power aPJ>lied can 
be graduated to drive Wlth equal 
safety the smallest or largest 
drills within its range-a wonder
ful economy in time and great saving in drill breakage. 

Send for catalogue. 

TH E WA R D E N  M F C .  C O . ,  
Germantown Jnnction, Phil .. , Pa. 

BOI L E R S  
HORIZONTA l" VERT I C A l" L O C OMOTIVE Manning Vertical B!,ller. Large H. P. ln small space. Warden Purifier, Insures clean water for bollers. Atkinson Feed Water Heater. no back pressure on engine P- Send JOT CataWgtW. 

WH E E L  
o�
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Simple and reliable adapted 
to every variety of service, 
with heads of 20 feet and up. 
ward. Write for circulars. 

Pelton Water Wheel Vo. 
Main St., SaD Franc\aoo, Cal. 

W ::�:;:::�� !!l��� Liberty 8Ild 

B IT Bores SMOOTH, ltO U N D ,  OVA I" and !SQ UA ItE H O LES. MortiMlng Core Boxes 
___ letc. Invaluable to Carpenter •• Cabinet and Pattern Makers. High: = .... est Award. Send $8.00 for set (l)jI to 11-8) in neat case or 50c for 

BRI I)GEPO" sample Bit, mailed free with Illulifrated List. , . 
.. T IMPLEM E N T  CO., 31 .. Broadway. New Y ork. ------------------------
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DRY tUR REFRlGERA TING MACHINE. 
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cold air per hour, when running at a speed of 100 revolu
tiO:DS per minute, and capable of reducing the tempera,.. 
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diagrams illustrative of its performance. Contained in 
SCIENTIF1C AMERICAN SUPPLEMENT, No. �SS. Price 
10 cents. fo he had � this office and from all new&
dealers. 

CHUCKS Catalogne No. 12. lust issued 
with over 4C new illustrations 

The C usbman c�n c1i
n
���:

e
iI���';:�, (Jonn. 

CL.A.R..�'S 
WOOL WASHERS. 

WARP DYEING AND S I ZIN G !lIACHIN ES, 
PATENT R U B B ER C O VERED !SQUEEZE 

R O I, L�. 
POWER WRINGERS FO R I1 0 i"OIERY AND 

YARN D Y EI � G. 
D RY I N G  A N D  VENTI L A TI � G  FA NS, 

WOOL A � D  C O T 'I' O N  D R YEltS, Etc. 
Catalognes free. 

CEO. P. C L A R K  
Box L. Windsor Locks, Conn. 

" T i l E  SINTZ " 
GAS A N D  GASOLI N E  ENGI N ES 

Stat i o n a ry a n d  M a r I n e .  
Makes Is own supply of gas from 
gasoline, and at less expense than 
�ln?!�

e
:e��!�d�' [�;;�th c�iih�� 

manufactured or natural gas. Spe-
clally adapted for small boats and 
::"�:;i'i:e��
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CLA R K  SI N TZ, M F R ., 
Sp .. lnIr8eld. Ohio. 

lOE�IfOUSF. AND COLD ROOM. -BY .l{: 
G. Hatfield. With directions for construction. Four 
engravings. Contained in SCIE:\TIFIC AMERICAN SuP. 
PLEMENT, :i9. Price 10 cents. To be had at this ofljr' f) 
md of all newsdealers. 

SEWING MACHINE MOTOR FOR AMA
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sufficient power to actuate a sewing machine. With 11 
engrav1nlls. Contained in SCIE:"\TIFIC AMEUICAN 
SU PPLEMENT. No. 7a9. Price to cents. To be had at 
this office and Jrom all newsdealers. J1( Ch Do it yourself. Clr� - . eap c:nlar press $8. Size 

P · t- 1 "r smal l newspa-
rm ma-r�f�g$e�sy, :;r;[ld 

. ' rules. Send two 8tamps for Catalogue to 
factory. l\'EL!'!io I�Y & CO., Meriden, Conl l . 
E L ECTRO MOTOR. SIMPLE. HOW TO 
make. By G. M. Hopklns.-Descrlp.t!on of a small Qlectro 
motor devi�ed and Cl)Dstructed Wltb a. view to assisting 
amateurs to make a motor wnlch mbrht be driven WIth 
advant age by a current derived from a battery, and 
which would have sufficient power to operate a .foot 
lathe or any machine requirin� not over one man power. 
With 11 figures. Contained in �CIENTIFIC A.MEIUf'AN 
BUPPLKM"NT. No. 641 . Price 10 cents. To be had at 
this office and from all newsdealers. 

C.ASTXN"G-S 
and MA TERIA J .S for 

S and 16 Light and Hand-Power 
D Y N A lllc)�. 

Simple and Parkhurst Motors. 
Large Pl

�,:'g 
b
��\"t.:.

s for rnn
Zinc and Carbon Plates. 

Send stamp for Catalogue 
PALMER B ItOS., 

MianutI,  Coon. 

SMALL ELECTRIO MOTOR FOR AM · 
atenrs.-By C. D. Parkhurst. Description in detail of a 
small and easily made motor powerflll enough to drive a ten or twelve inch brass fan and to give a gOOd breeze. 
With 15 figures drawn to a 8cale. Contained in SelEN· 
��. ¥oWg:� aft'h1:�li�:%�d fr:::in �l';w::r��re� 

The most SucC!c80llful LubrIcator 
tor Loo.e Pulley" In use. 

U Z E N ' S  PATENT 
PU LLEY O I LER 

b y  those who have 
past four yeat's. Price! 
Every user of machin· 

have our H Catalogue No. 56,"  frep. Mention th i s  paper. 
nrZES " TIFT, Cint'innati, Ohio. 

ct. ORE B R EAKER 
Capacity u p  to 200 tons per hour. 

Has produced more ballast, road 
metal, and broken more ore than 
aU other Breake s combined. 
M���l���. of 

s���bfg
r
��iat�::ll� 

C A T E S  I R O N  W O R KS, :)0 c �o. C linton St.,  ClIicago 136 C. Liberty Street. New York. 
215 C, Franklin St., Bost.on, Mass 

BUSINESS END OF THE AMERICAN 
NewRpaper. By A. H.  Siegfried. An interesting paper 
on the work of the pubhshers' department of a news
paper ; circulation of American p:t pers ; methods of 
printing, etc. Con tained in SCIENTIFIC AMEIUCAN 
SUPPLEMENT. Nos. 79a and 796. Price 10 cents 
each. To be had at this office and from all news
dealers. 

© 1892 SCIENTIFIC AMERICAN, INC.
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.�()vertisements. 

------------ ------
Inside Page. each i U !oi p r r i o n  .. ..  ,. �) cell t �  a l ine  
Back Page.  ('Rch i l l !'O t' I' t i o n  '" .. '" '" $ 1 . 0 0  a l ine  

'l'he above are charges per agate line - about eight 
words per line. 'l'hb no[ice shuws the width of the line, 
and is Bet in agate t ype. EllgravtIlg� may head auver
tisement� at the same rate }Jf'r agate line, uy measure
ment, as the letter pre!'l-�. Adverti �ement8 must be 
received at Publication Office as early as 'l'bursday 
morning to appear in the fol lowing week's issue. 

YO U H£l T 'E SOJIE THfNG 
to live for if you Ita7't? not seen ollr new 

� �� 
� 'l ' '0�::JJ /' // I \\� 

CENTUR Y COL UMBIA. 
with Pneumatic Tires. L ight, Strong, 
Durable, and ./ully guaranteed. 

P O P E  M FC .  C O . ,  221 Columbul Ave., Boston. 
12 Warren St., N, Y. 2$11 'Wabash Ave., Chicago. 

}'actory, Hartford, Conn. 

THE AMERI�AN �ELL TELEPH�NE ��. 
95 M I LK ST., BOSTON ,  M ASS , 

This Compan y  owns the Letters Pateut 
granted to Alexander Graham Bell, March 

7th, 1876, No. 174,465, and January 30th, 
1877, No. l E6.787. 

The transmission of Speech by all  known 
forills of Electric Speaki n g  Telephones in

fringes the right secured to this Company 
by the above patents, and renders each 
individual user of telephones not furn ish

ed by it or i ts l icensees responsible for such 
un l a w f u l  use. and all the consequencee 

thereof. and liable to s u i t  therefor. 

SMO GUNPOWDE R.-AN IN-
teresting art ic le by Hudson :Maxim on the manufacture 
and use of  smokeless gnnpl)wder. giving a l-ketch of i t �  
history and t h e  methods of producing i t .  Contained i n  
S(TESTU'[C A-'IERICA� SUPPLE.\I EXT, No. 821 .  Price 
10 cents. fro be had at this office and from all news
dealer!!'. 

$ t ittt t i f i t  �Mltritau. 

Dri l l  PresseR, Ch\lck�, Drills, Dogs. and '\ i ac h i n ists' and Amat.eurs' O n l  ti t s .  L a f li n;  Olt t rial. Cata.-1 ( J /;! lIe� mai led on appl i cA.tion. 
1 fi .') to 1 f, '  I I h t h l and Ave., 

"' [ \l N E Y. CHi l O .  

N ICKEL  
05 ANti 

THE SMITH PREMIER TYPEWRITER 

� ELECTRO - PLAT I N G  � Apparatus aDd Material. . 
� THB Impo

r
tant 

��t[�:��;���ial Features greatly perfected. Hanson & VanWinkle Co. I 'l'he Most Durable in Alignment. 
Newark , N • •  J. Easiest Running and Most �HJent. 81 LIBERT Y ST N Y All t pe cleaned in 10 seconlls without sailing the hands. 

2:1 S. CANAl. sO.'}"" ;'1', · The Smith Premier Tyoewrlte' Co. , S.Yracuse, N, Y . .  U. S ,  A ,  
CHICAG O. iT Send for Catalogue. 

King of Kameras. 
The new model  Fold i n g  Kodak, with glass p late 
attach ment,  As bu ry Barker frictionless shutter. 
Greatest range of automati c exposure ever attained . 
No sticking on slow speeds.  Accu rate, reliable. 

Best combined trip od and hand camera ever made. B est workman

ship.  Best Finish. S end for circulars. 

T H E  EASTMAN C O M PANY, 
ROCHESTER, N. Y. 

TH �?T�ELO!LY ��!E�A!SHL�NC��U�� )C H !! 
. .  Over 1 ,000 now i n  successful use. 

No Government I nspection. 
N o  licensed Engi neer. 

The Simplest, Safest and Best Pleasure Boat. 
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g� application with IIve-cent stamp to defray postage. 

G-aa En.;;:ln.e an.d. Po�er CO:D1pan.y , 
iU O RR I S  HEIHHTS OX Til E  H A R LEM, NEW YORK CITY. 

PACIFIC NAPHTHA LAUNCH CO., Tacoma, Washington, Agents for the Pacillc Coast. 

SUPPLIES FROM I 
HYDRANT PRESSURE, 
the cheapest power known. 
Invaluable for b l o w i n g  
Church Organs, running 
Printing Presses, Sew i l l lj 
:ft-lach i'l1es in H{Jnselwla,�, 
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Mills, Sausage Machines. 
F e e d  C u t t e r s, Electric 
Li(J1It�, Elevators, etc. It 
need s little room, no firing 
up, fuel, ashes, repairs, en-
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���i 

bills. Is noiseless, 11 e a t, 
compact, steady, will work 
at any pressure of water 
above 15 lb. ; at 40 lb. pres
sure bas 4 horse power, and 
capacity up to· 10 h o r  se 

power. Prices from $15 to $300. Send for circular t .. 
THE BACKUS W",TER. l'l OTOR CO. , Newark, N. J. ---------- ----- --- ---

AN DUZEN'S �t�; PUMP 
P U M PS A N Y  K I N D  O F  L I Q U I D . 

Does not clog, freeze or get out of order. 
Al ways ready. All brass. Every Pump 

Guaranteed. 10 sizes. Capacity 
100 to 10,000 gallons per hour. Prices 57 and upwards. 

For full information write to 
VAN DUZEN &.TIFT CO. 

(PUMP DEPARTMENT) 

C I N C I N N AT I ,  O . 

B-JOHIS' 
:D C:>  'U 8 E E �  P C> VV E:E'I.'l /;11- . .� \. we cun ioioL�Ii�Ef�t�

o
g�

r
�tnry 

III II ' Cost about one cent an hour to � If each indicated horse power. 

�8u USE G R I N DSTO N ES? I f  so, we can supply you. AU sizes • nounled and u llinolill ted,  always kept in stock. Remember, we make a specialtyof selecting stones for all special purposes. W- Ask jor catalogue. ! ... 0 E .. A R !\ I\""JJ===�� · · l l l 'HH! ,.th , H n t .�izt', J J 1 l1 r(l l tlf' lie,':." 
11 1 . \Vhat others think of me is stated 

in catalogue. 

STEAM DICKIN G CHARTER GAS ENG INE  CO, . rfl P. O. Box 148. !'iterlinl/:, Ill.  

COM�o- A R "  TER �����f�d�I\t���J.'Pl��ur!� Boiler Coverings, lUillboard. Roofing, 
Building l!'elt, Li<lui<l Paints, _Ete. 

DESCRIPTIVE PRICE LIST A:-\D SAMPLES SENT FREE. 
.H. W. JOHNS MFG. CD., 87 Maiden Lane, N . Y. 

�/ . !I!;�J_�.! . . 

. . 

with the publication of the SCIEN'I'U'IC 
AMERICAN, continue to examine improve
ments, and to act as SoliCitors of Patents 
for Inventor�. 

In this line of business they have had fort u-.filJe 'yeal's' 
experience, and now have I I l ! t'i/ IW lfd . t ( fri l i t irs for the 
preparation of Patent Drawings, Specifications, and the 

. I RelIeves mental stram. 
Send for Circulal'. . &: T. lh'u. Co. , 5:2-56 Illinois St. Chicago. 

The <:I,EVELAND STONE (�O. 

2d Floor, Wilshire, Cleveland, O. 
SAWS Wanted 50,000 Sawyers SAWS and L u m o e r m e n  to A send us their full address for 

. . 
a copy of Eme.rson's Pi"" Book of SA W!o'. new 1890 edi- A tlon. We are first to introduce, NATURAL W GAS for heating and tempering Sa ,,·s with W �onderful effect upon improving their qua-ht.y and toughness enabling us to reduoe S pnc�s. A�dr�s. E llr E R SO N .... !o'llI I T H  S & t o .  ( LllDlted), Ueaver j<·aU .. , Pa. -----

" ECO NOMY IS WEALTH." 
Canvassers wanted 0 0  se l l  the N f ' W  Mo .. 
tlt'l HaU Typewriter. Why will 
people buy a ' 1 00 machine when .:�O will 
purchase a. betttlr one! Send for i l l ustrated 
catalogue and terms to County Agents. 

Address N. TYPEWRITER CO. , 6 1 1  Wafllhinl/,"ton Strect, Boston, lIass. 
Mention Scientific AmericlUl, 
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& Co. also attend to the preparation of Caveats, Copy
rights for Books, Labels, ReisBues, AS8iJ!l1mellts, and 
Reports on Infringement� uf Patents. An business in
trnsted to them is dune wit 11 speCial care and prompt. 
ness, on very reasonahle terms. 

A pamphlet sent free of charge, on application, con
taining full information ahout Pat.ents and how to pro-

E;:J:)ISC>NT 
CE N E R A L  ELECT R I C  co. 

cure them ; directions concerning Labels, Copyrii<lJ t8, I N CA N D ESCENT AN D A RC L I C H T  PLANTS. Designs, Patents, Appeals, Reis�ues, InfringemeIlts� �:l��r.:����' Rejected Cases. Hints on the sale of Stationary and Railway Motors.-Lamps.-Cables.-Safety Devices. 
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Orld. Canadian . . . . . . Edison BUi�ding.t 77 Bay St,. 1'or�nto, Can. \ PaCific Coast, . Edison B'lding. 112 Bush St., S. Frau
.
, Cal. lU U N :-;  & C O . . !'ohcu or� of I atenr.. Centra! . . " " " " " " . ; "  17.1 & l!5 Adams St., ChlCago, Ill. P '11 North t �l ' h B ' ld' P rtl d O 361 B d N "\';: k I Eastern . . . . .  ' "  . . .  Erhson BUIldIng, Broad St., New York. aCI c wes . . . .1.' else ner Ul lUg, 0 an , reo l·oa ,,·ay. e,,' 01' . I New England,  . . . . . . . . . . . . . . . . . . 25 Otis Bt., Boston, Mass. Rocky Mountain . . . . . .  Masonic Building, Denver, Colo. BRA�C� OFFIC'!PS.-No. 622 and .624 F Street, Pa- I Mexican and South American Department. . . . . . . . . . . J<1dison BuUding. Broad Street New York Cific BuIldllllit • •  ear jth Street, Washln�on, D. C. European Offi('1'> . . . . . . .34 Victoria Street, Westminster, London, 8 W., England. 

t FEBRUARY 6, I &J2. 

TANITE 
The Tanite Co., 

Emery, 
Emery Wheels. 
Emery Whetstones. 
Grinding Machines, 
Knife Sharpeners, 
Knife Grinders. 

STRO U DSBU RG, PA. 
1 61 WAS H I N GTON ST. , N EW YORK. 

E!o'TA B l.ISHED lS46. 
The Most Popular Scientific Paper in the World 

Only $3.00 a Year. Inclul1ing Postage. 
'Vf�pkly-52 N U lnbel'S a Year. 

Tbi�  "'ide)y circ u l ated and splendidly illustrated 
paper Is published weekly. Every number contains six
teen pages of useful information aud a large number of 
original engravings of new inventions and discoveries, 
representing Engineering Works. Steam :Machinery, 
New Inventions, Novelties in Mechanics, Manufactures, 
Chemistry, Electricity, Telegraphy, Photography. Archi
tecture, Agriculture, Horticulture, Natural History, 
etc. Complete list of 'Patents each week. 

Tel'lIIs of � lI bsCI·h .t io ll .-0ne copy of the SCIEN
TIFIC AMERICAN will be sent for one ?lear-52 numbers
postage prepaid, to any subscriber in tbe United States, 
Canada, or Mexico. on receipt of three dol.l al's by the 
publishers ; six months, $1.50 ; three months, U.OO. 

(�I 11 bs.-SpeciaI rates for several names, and to Post 
lI1asters. Write for particulars. 

'L'he safest way to remit is by Postal Order, Draft. 01 
}Jxpress Money Order. Money carefully placed inside 
of envelopes. securely 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 

lU U N N  & C O . ,  361 Broadway, New York. 
---0----

T H E  

Idtntifit �mtritaU luppltmttd 
This is a separate and distinct publication from 'rnE 

SCIENTIFIC AMERICAN, but is uniform therewith in size. 
every number containing sixteen large pages full of en
gravings, many of which are taken from foreign papers 
and accompanied with translated descriptions. THE 
SCIENTIFIC AMERICAN SUPPLEMENT is published week
ly, and includes a very wide range of contents. It pre
sents the most recent papers by eminent writers in a.1I 
the principal departments of Science and th" Useful 
Arts, embracing Biolo�y, Geology, Mineralogy. Natu:ral 
History, Geography, Archreology, Astronomy Chem'!;;
t�, El{'ctrtclty, },iJ;itt, ilea-i., �\it!en.e.ntcal ";!�PiY.1-' 'rtn�. 
Steam and Rallwo.y Engineering, MiI.ing, Ship Building, 
Marine Engineering, Photography. Technology, Manu
facturing Industries, Sanitary Engineering, Agriculture, 
Horticulture, Domestic Economy, Biography, Medicine, 
etc. A vast amount of fresh and valuable in/ormation 
ohtainable in no other publication. 

1'he most importa,nt Engineering lVorkst Mechanisms, 
and Manufactures at home and ahroad are !lIustrated 
and described in the SUPPLEMENT. 

Price for the SUPPLEMENT for the United States and 
Canada, $5.00 a year ; or one copy of tbe SCIENTIFIC AM
ERICAN and one copy of the SUPPLEMENT, both mailed 
for one year for $7.00. Single copies, 10 cents. Address and 
remit by postal order, express money order, or check. 

MUNN & C O. ,  361 Broadway, New York, 
Puhlishers SCIENTIFIC AMERICAN. 

---0---�uilding QEdition. 
THE SCIENTIFIC AMERICAN A R C H I T E C T S' AND 

BUILDERS' EDITION is issned monthly. $2.50 a year. 
Sinl/:le copies, 25 cents. Forty large quarto pages, equal 
to about two hundred ordinary hook pages ; forming a 
large and splendid Magazine Of Architecture, richly 
adorned with elegant plates i·n colors, and with othei.· fine 
engravings ; illustrating the most interesting examp]es 
of modern architectural construction and alUed subjects . 

A special feature Is the presentation in each number 
of a variety of the latest and best plans for private resi
dences. city and country, including those of very mOd
erate cost as well as the more expensive. Drawings in 
perspective and in color are given. together with full 
Plans, Specifications, Sheets of Details. Estimates. etc. 

'l1he elegance and cheapness of this magnificent work 
have won for it the Largest Circu l ation of any 
Architectural puhlicatton in the world. Sold hy ali news
dealers. $2.50 a year. Remit to 

MUNN & C O . ,  Publishers, 
361 Broadway, N ew Y ork, 

-------- .-----_. __ . _  .. -----

Steam! Steam! 
-�-

Qual ity H igher,  " d ee Lower. 
J;'or Strictly Cash, C, ""pI, [ . ,  l' i <tur. e2:cept Stack. 

2-Horse Eureka B o i ler and Ellgine, • $ 1 50 
4- " " " " ,.� • 250 
Other sizes at low prices. Hef(wc y. , it buy get our prices. 

B .  W. PAYNE &. SON8, 
m'awe,' ii6. E I . IU I R A .  N,. Y. 
----------- .----

It w i l l  pay you if you have a n y  money to i n ve s t  ·..either lar;!, ' 
or s m a l l  su ms, to send for pam phlet " I n \'estm ent zls," "PCCiI 
lation."  Free to any one mentio n ing t h i s  paper. 
-Taylor &. RathvoD, Boston, N ew York or Den ver. 

© 1892 SCIENTIFIC AMERICAN, INC.




