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THE GATLING GUN FOR POLICE PATROL SERVICE. was not long since tested under the direction and in- of the Sabre River. They covered a vast area of 
The latest model of the Gatling gun, shown in the ac- spection of officials of the United States navy depart- ground, and consisted of the large circular building on 

companying.illustration, has been given the name of the ment. The electrical apparatus was attached to the a gentle rise with a network of inferior buildings ex
"Police gun," from its admirable adaptation for police barrel of the gun so as to move with it, while it was tending into the valley below, and the labyrinthine 
or mounted service, for guarding railway trains, banks, so disposed of as not to interfere with the elevation 01' fortress on the hill, about 400 feat above, naturally 
or safe deposit institutions, or for use on vessels, yachts depression of the gun. By the use of the electrical ap- protected by huge granite bowlders, and Ii. precipice 
or boats. Its weight is but 74 pounds, so that it can paratus the gun is fired automatically at a rate of I running round a considerable portion of it. Mr. Bent 
be carried if necessary by a single man, or, with all speed, for a piece of ten barrels, of 1,500 discharges per gave a minute description of the ruins, drawing at
accessories for the field, on a single animal. It has six minute and upward. If the electrical apparatus be- tention to evidence that their ancient inhabitants 
barrels, and the feed is positive, enabling it to be fired comes disabled, or its connections are severed, a handle must have been given to the grosser forms of native 
at the rate of 800 shots per minute at all angles of ele- can be connected in a few seconds, by which the gun worship. Perhaps the most interesting of their finds 
vation and depression. When set up in the back part I may operated by hand, as shown in the picture, the in one portion were those in connection with the man
of a patrol wagon, and served by two or three men, it ten-barrel gun being capable of discharging 1, 200 ufacture of gold. Mr. Bent held that the ruins and the 
is designed to do more effective work in dealing with a shots per minute when operated by hand. things in them were not in any way connected with 
mob or in dispersing rioters than could be accomplished Improvements calculated to add to the efficiency of any known African race; the objects of art and the 
by a whole company of infantry. In the patrol wagon the Gatling gun in every field have for years been the special cult were foreign to the country altogether, 
is also carried a supply of ammunition, and a tripod special study of Dr. R. .T. Gatling, the inventor of this where the only recognized form of religion was, and 
on which the gun may be mounted. for service out of well known type of machine guns. The manufacture had been since the days when the early Portuguese 
the wagon. of the gun in its various styles is carried on by the explorers penetrated into it and EI Masoudi wrote, 

This latest type of a rapid firing weapon retains the Gatling Gun Company, at Hartford, Conn. , U. S. A. that of ancestor worship. It was also obvious that the 
individuality of the Gatling gun, its revolving locks • , • • • I ruins formed a garrison for the protection of a gold-
and barrels enabling perfect continuity of loading and Ancient Ruin" In A f"rlca. producing race in remote antiquity. So we must look 
firing, and giving it great power of rapid and prolonged At a recent meeting of the Royal Geographical So- I around for such a race outside the limits of Africa, and 
action. The locks and barrels all revolving together, ciety, Mr. Theodore Bent read before a large audience I it was in Arabia that we found the object of our 
and the barrels being discharged one at a time as they a paper on his recent exploration among the Zimbabwe search. All ancient authorities speak of Arabian gold 
rotate, there is absolutely no trouble from heating. and other ruins. The paper, Nature says, was one of in terms of extravagant praise. Little, if any, gold 
The Gatling gun has been subjected to the most severe great interest. Mr. Bent said that, with his wife and came from Arabia itself; and here in Africa gold was 
tests by the government officials, and many guns of Mr. Robert Swan, he went to Mashonaland primarily produced in large quantities, both from alluvial and 
this type are now in use in the navy, wher� it is con- to examine the ruins of the Great Zimbabwe. These quartz, from the remotest ages. A cult practiced in 
sidered a very powerful weapon for repelling attacks ruins, so named to distinguish them from the numerous Arabia in early times was also practiced here; hence 
and for general fighting work at close quarters, as, no minor Zimbabwes scattered over the country, were sit- there was little room for doubt that the builders and 
matter how long the firing is continued, the barrels do uated in south latitude 20° 16' 30" and east longitude workers of the Great Zimbabwe came from the Arabian 
not become heated or fouled so as to be unfitted for 31° 10' 10", at an elevation of 3,300 feet above the sea peninsula. He had no hesitation in assigning this 
use, or the firing mechanism deranged. level, and formed the capital of a long series of such enterprise to Arabian origin, and to a pre-Moham-

An electric firing mechanism for the Gatling gun ruins stretching up the whole length of the west side medan period. 

THE GATLING GUN FOR POLICE PATROL SERVICE. 
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i tieutifit �tUttitau. 
ACETATE OF SODA WARMERS AND CAUSTIC SODA length; two are 2,800 miles long, the Mackenzie in 

STEAM BOILERS. British America and the Platte in South America. 
In France acetate of soda has received an extensive The Rio Bravo in North America, the Rio Madeira in 

application by railroad companies for the purpose of South America, and the Niger in Africa are each 2,3,)0 
supplying foot warmers. The principle on which it miles from end to end. The Arkansas River just comes 
operates and even its true functions are not generally inside of this 2,000 mile limit. Ten of the great rivers 
understood. of the world are over 1,000 and under 2, 000 miles in 

Sodium acetate is used in the class of foot warmers length. Three of these are in North America, the Red 
and similar devices as a factor in the storage of heat. River 1,520, Ohio 1,480, and the St. Lawrence 1,450. 
If a brick is warmed in an oven, it repl'esents a source South America has also three in this list, the Rio Negro 
of heat which will supply a greater or less quantity in 1,650, Orinoco 1,600, and the Uruguay 1,100 miles. Asia 
proportion to the degree of heat which has been im- has three in the same list, the Euphrates 1,900 miles, 
parted to it. A bottle of hot water is of the same cate- and the Tigris and Ganges, each of which is about 
gory. The weight of the substance heated, its tem- 1, 300 miles. In the group of great rivers, the St. Law
perature, and its specific heat determine the quantity rence is the most remarkable. It constitutes by far 
of heat which is absorbed and will be given out. the largest Qody of fresh water in the world. If we 

In sodium acetate a fourth element enters into the include the great lakes and tributary rivers, with the 
problem. It is a solid crystalline salt, having three St Lawrence system, as they cover about 73,000 square 
molecules of water of crystallization. It possesses the miles, the aggregate represents not less than 9, 000 solid 
property of dissolving at a boiling temperature in one miles of water. The unthinkable size of this mass may 
part by weight of water. If allowed to cool, most of it be better comprehended when we consider the figures 
crystallizes out, leaving about one-third still in solution of Professor Cyrus C. Dinwidde, who says that it would 
in the mother liquor. If the apparently dry salt is take over forty years for this entire mass to pour over 
heated, it liquefies in its water of crystallization, what Niagara at the computed rate of 1 ,000,000 cubic feet 
is practically a fusion of the salt resulting. If kept in per second. 
this state of fusion in an open vessel, the water gradu- -------.................... ------

ally evaporates and the salt becomes anhydrous. Indigo. 

The melting of the crystals occurs at a comparatively The chief source of natural indigo is the various spe
low temperature. The fusion begins at 1360 F., and at cies of Indigo/era, especially Indigo/era tinctoria, 
1670 F. is complete. As this fusion involves the conver- which are cultivated in India, China, and South Amer
sian of a body from the solid into the liquid state, a ica. It is also contained in European woad (Isatis 
large number of heat units are /fl)sorbed in the process; tinctoria) and a few other plants, the cultivation of 
in other words, a large quantity of heat is rendered which for the production of indigo was a flourishing 
latent. This heat is given off during the solidification industry from the ninth to the sixteenth century, and 
of the material. further, one which, thanks to the decrees of the ruling 

The method for its use consists in packing cases of powers in England, France, and Germany, was the 
convenient size and shape for foot warmers and other cause of delaying the introduction of the "devouring 
purposes, as desired, with the salt. These cases should devil's color," as the Indian indigo blue was formerly 
be closed. Placed for a short time in boiling water, the called. The cultivation of European woad is to-day 
temperature of liquefaction is soon attained, and the almost an extinct industry, although up to the com
salt remains practically at that temperature until mencement of the seventeenth century it was a source 
melted. The action, though not so definite as regards of considerable revenue both in France and Germany. 
the point of fusion, is identical with that of the water of The color is not contained in the free state in these 
melting ice, which cannot pass 320 F. as long as any solid plants, but as what is called a glucoside, to which the 
ice remains. The case of melted acetate is now charged name of ind1:can has been given. In this glucoside 
with latent as well as sensible heat. In use the salt the indigo is held in combination with a kind of sugar 
gradually solidifies, but as it does this maintains its -glucose-which former undergoes decomposition un
temperature of fusion approximately until it is solid. del' certain well defined conditions with the separation 
Then the loss of sensible heat begins and it rapidly of indigo blue. It is the Indigo/em plants of India, 
cools. China, and South America, especially the first of these, 

The last described action is again comparable to that from which the color is now prepared. The method 
of water freezing. As long as liquid water remains in of its preparation is very simple, although considerable 
a vessel the temperature, except under special condi- attention is paid to the treatment of the soil previous 
tions, cannot fall below 32° F. In the case of sodium to the planting of the seeds. Ten to fourteen days 
acetate, the temperature cannot go much below 1360 suffice for the first appearance of the shoots above the 
F. until the whole mass is solidified. soil, after which they continue to grow rapidly. Shortly 

When a brick or a metallic slab is used for a foot before flowering, or about three months after sowing, 
warmer, the low specific heat of the material renders it the plants are Cllt off close to the ground, and are then 
ineffective in proportion to its weight. Hot water, on ready for extracting the color. After cropping the 
the other hand, is effective, because of its high specific plants are again allowed to grow until they are suffi
heat, but is too bulky. The sodium acetate seem� to ciently mature to admit of a second cutting. Oc('a
avoid both difficulties. sionally a third and even a fourth crop is made, but 

This use bf the above saIt must not be confounded each of these contains successively less and less of the 
with the application of caustic soda or sodium hydrate indican. The cut plants are at once placed in large 
for the generation of steam. In the latter application stone cisterns or '

fermenting vatR, called" steepers," 
a direct chemical act of combination is utilized. Water where they are covered with water, and kept in posi
has a strong affinity for sodium hydrate, and unites with tion by means of boards and heavy Rtones. 
it with the production of heat. A parallel case iR seen • , ••• 
in the uniting of water with quicklime, the heat pro- Overeating v... Overwol·k. 

duced in which operation is familiar to all. The An abuse that tends to the injury of brain worl{ers 
"caustic soda boiler " as it is termed has melted caustic is excessive eating. A writer in the :Medical .Mir
soda surrounding its water chamber. This is neces- rOT recalls to mind several active brain workers who 
sarily hot when introduced, so that steam is at first suddenly broke down, and fancied that it was due to 
generated by the sensible heat. The exhaust steam r brain fatigue, when, as a matter of fact, it was dne to 
from the engine is blown into the caustic soda. This, overstuffing of their stomachs. The furnace connect
by its combination with the sodium hydrate, generates ed with mental machinery became clogged up with 
additional heat. The process goes on until the caustic ashes and carbon in various shapes and forms, and as 
soda solution becomes so weakened by the water a result disease came and before the cases were fully 
absorbed that it ceases to respond enough to be effect- appreciated, a demor�lized condition of the nervol;s 
ive in maintaining the steam pressure in the boiler. systems was manifested, and they laid the flattering 

The caustic soda boiler bas been successfully tried in unction to their soulE. that they had indulged in mental 
the form of locomotives for tramways, tunnels, and in overwork. Hard work, ment.al or physical, rarely ever 
a submarine torpedo boat. It is evident that its ad- kills. If a mild amount of physical exercise be taken, 
vantage in not exhausting the oxygen of the air renders and a judicious amount of food be furnished, the bow
it peculiarly adapted for such purposes. Up to the els kept open in the proper manner, the surface pro-
present time it has been used very little. tected with proper clothing, and the individual culti-

• ' .  I • vates a philosophical nature and absolutely resolves to 
Great Bodies of Fresh Water. permit nothing to annoy or fret him, the chances are 

Geographers claim that there are twenty-five rivers on that he can do an almost unlimited amount of work 
�he globe which have a total length each of over 1,000 for an indefinite length of time, bearing in mind al
miles. Of these, two, the Mississippi from the source ways that when weariness comes, he must rest, and 
of the Missouri in the Rocky Mountains to the Eads not take stimulants and work upon false capital. The 
jetties, and the Amazon from the source of the Beni tired, worn-out slave should not be scourged to add i
to the isle of Marajo, are over 4, 000 miles in length. tional labor. Under such stimulus, the slave may do 
To be exact, the former is 4,300 and the latter 4, 029 the task, but he soon becomes crippled and unfit for 
miles from the source to the places where their waters work. The secret of successful work lies in the direc
are mingled with those of the ocean. Four claim a tion of select.ing good, nutritious, digestible food, tak
total length of over 3,000 and under 4,000. They are the en in proper quantities, the adopting of regular 
Yenisei in Asia, length 3, 580 ; the Kiang, Asia, length methods of work, the rule of resting when pronounc-
3, 900 ; the Nile, Africa, 3,240; and the Hoang-ho, Asia, ed fatigue presents itself, determining absolutely not 
which is 3,040 miles. Seven streams on the globe are to permit friction, worry, or fretting to enter into his 
under 3,000 and over 2,000 miles in length, the Volga in life, and the cultivation of the Christian graces, 
Russia and the Amoor in Asia each being 2,500 miles in charity, patience, and philosophy. 
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The Present SUIL Spot. 

Mr. Christie, the Astronomer Royal, informed the 
representative of the London Globe that this is the 
lar.�est spot yet photographed at the Greenwich Ob
servatory (where the sun has been regularly and sys
tematically photographed since 1873), and that the 
I?reatest attention has been paid to it, with a view to 
clear up, as far as possible, moot points with regard to 
the cause, periodicity, and, perhaps, even more par
ticularly, the magnetic disturbance which these spots 
bring about on this earth. Some excellent photographs 
have been secured, but, unfortunately, on several days 
the sun was obscured, and until photographs are re
ceived from India or Mauritius the investigation can
not be regarded as complete. However, the informa
tion which Mr. Christie has obtained is of the greatest 
interest and value. In the first place, the spot is found 
to be composed of two nuclei, very black, surrounded, 
as usual, by a penumbra, or fringe, and with several 
smaller:nuclei connected with it. Occupying as it does an 
area of about "[h of the face of the sun as we see it, the 
"spot "-still t6 speak of it in the singular number-is 
plainly shown on the negatives taken at the observatory; 
photographic plates ten inches square being used, and 
the solar disk being eight inches in diameter. Without, 
therefore, the aid of a magnifying glass the unusual 
size and importance of the spot are at once evident. 
But it is when the negative is placed under the micro
scope and accurately measured that the details of its 
size become more striking, for it is found that, while its 
greatest length is about 100,000 miles, and its greatest 
breadth 60,000 miles, the whole group extends over 
150, 000 miles. 

Asked as to what was the cause of these spots, Mr. 
Christie said that there had been several theories 
framed to account for the phenomenon, but none that 
were entirely satisfactory. There were those, for in
stance, of Faye, Secchi, and Lockyer. The theory of 
the last'named was that the spots are caused by a bom
bardment of meteoric matter falling into the sun, and 
causing a great "splash." The nucleus, as the dark 
part is called, is cold, and is at a lower level than the 
general surface of the sun ; while around the spot are 
generally seen what are calledfaculre, part of the sun's 
surface which are raised up. Often by means of the 
spectroscope can be traced moving masses of molten 
matter surging round and over the nucleus. The ap
parent movement of the spot across the face of the sun 
is, of course, the movement of the sun itself carrying 
the so-called spot with it. On these points !fr. Christie 
was careful to state that all is conjecture; and he 
pointed out, as an objection to Mr. Lockyer's theory, 
that while the spots never appear far from the sun's 
center, the nearer the spot is to the solar equator the 
faster it appears to move; a spot at the extreme limit 
from the equator taking two days longer to complete 
the circuit than one near to it. What he was able to 
speak more positively upon from the records at the ob
servatory was the characteristics of the spots as they 
have been observed. In this connection a very valua
ble serit;ls of diagrams:have been prepared by Mr. Ellis, 
both from the observations� since 1873 and from the 
records prior to that year, showing not only that the 
magnetic disturbanc� have been coincident with the 
appearance of the spots, but that the intensity of the 
disturbance has been in exact ratio with the size of the 
spot. They further show that the " spottiness " of the 
sun re!tches its maximum every eleven years, dying 
gradually down to its minimum of absolute freedom 
from spots, and as gradually increasing. There was, 
for instance, a minimum in 1878 and a maximum at the 
end of 1882 or the beginning of 1883. Then, again, 
there was a minimum in 1889, since which year the 
number and frequency of the spots has been increasing. 
It is a notable fact that when there are the fewest spots 
they come near the equator, but when a fresh cycle be
gins the spots appear in higher latitudes-about 35° or 
so from the equator, though never appearing at a 
greater distance than 40°. 

These are the solar phenomena in connection with 
the spots. The terrestrial magnetic phen6mena are 
equally striking, the magnetic storms or disturbances 
being of great extent-amounting to several degrees in 
the deviation of the compass. In the present instance, 
soon after the spot had passed the central meridian, 
there was a great magnetic disturbance from noon on 
Saturday to noon on Sunday, and that was accom
panied by aurora on Saturday night. During this 
period both the movement of the needle to the north 
and its attraction to the earth showed a great disturb
ance. This has been fixed by the recording instru
ments at Greenwich, which work in this way. In the 
point of the magnetized needle is a small mirror, which 
reflects light upon sensitized paper. Ordinarily, there
fore, there is on the paper, which revolves on a drum, a 
continuous line, which shows that the needle has been 
quiescent. But when the magnetic disturbance of 
Saturday set in, instead of a straight line there was re
corded a series of zigzag lines, showing that the needle 
was darting from one side to the other to such an ex
tent as to get off the paper-some four or five inches in 
width-an both sides, many times, and exactly the 
same results were found in the register of currents pass-

J tieutifit !mttitan. 
ing through the earth. The matter of interest now, 
said Mr. Christie, is to discuss what is the connection 
between the sun spots and these extraordinary mag
netic disturbances. There are now three or four mark
ed cases on record of large spots on the sun being coin
cident with these disturbances on the scale experienced 
during the past few days ; but while there are no cases 
of a large spot being seen without magnetic disturb
ances being felt, there are cases in which the latter 
have been experienced without sun spots being visible. 
This might be urged as upsetting the theory; but we 
only see what is going on on one side of the sun, and it 
is very possible the spot was" on the other side;" so 
that the absence of a visible spot cannot be held to 
prove that there is nothing on the sun causing the dis
turbance. 

• ••• • 

The Screw Propeller. 

BY SAIUUEI. NOTT, C.E. 
In these days of high art in using steam power it is 

int6resting to call to mind the day of small things, 
within the memory of thousands of people now living. 
I find a few notes on this subject in an unexpected 
quarter, namely, in Bishop Heber's travels in India, 
which he made tediously by sail on the sea, by oar, 
setting pole, and sail on the rivers, and, on land, by 
palanquin, horse, and elephant, through sections now 
long traversed by railro&ds. His notes are the more in
teresting, because he was a good man and a keen ob
server-" a godly gentleman and a great lover of learn
ing," as was said of .T ohn Harvard, the founder of Har
vard College, by one of his contemporaries. Nothing 
escaped the keen eye and attention of the bishop. He 
visited the King of Oude in 1824, and the king talked 
about steam vessels, speaking particularly of a new way 
of propelling ships by a spiral wheel at the bottom of 
the vessel, which an English engineer in his pay had 
invented; and in a letter dated at Calcutta on Decem
ber 14, 1825, he says the steamboat long promised from 
England, the Enterprise, is at length arrived, after a 
passage of nearly four months. Here we have an ac
count of one of the earliest experiments with the screw 
propeller, made by an East India king living away up 
in the interior ; and of the first steamer by the Cape of 
Good Hope to India. 

The late .T ohn Ericsson, whose remains were not long 
ago borne to his native Sweden by a United States 
ship of war, in consideration of his invaluable services 
in the late war, was the man of all others to persevere 
in making the screw propeller a: power throughout the 
world. Previous to 1839 Ericsson tried unsuccessfully 
to introduce it in England, and came to the United 
States. In 1840 the English woke up, and the propeller 
came rapidly into use in England. In 1841 the Prince
ton was built by our own government, and was the 
first vessel with a screw propeller in this country. - The 
introduction of the propeller was slow for ten or fifteen 
years, but now for more than fifteen years it has been 
the only mode of propulsion used on sea-going steam 
vessels and tug boats. There is no more animating 
and impressive sight in busy harbors and on busy rivers 
than to see the lively tug boats darting about, towing 
the largest ships with ease; and it is hard to realize 
that even in Boston l:arbor, for instance, there were no 
regular tug boats until, mainly through the continued 
efforts of .T ohn Ericsson, the screw propeller came into 
general use. Truly," Peace hath her victories, as well 
as war."-The Locomotive. 

A 'Vonderful Star that No Man Has Yet Seen. 

The many wonderful discoveries in astronomy re
cently made by the aid of photography have seemed to 
leave the older methods of astronomical investigation 
far in the rear. But just now Mr. S. C. Chandler, of 
Boston, has made what may be called a discovery by 
the aid of mathematical methods, recalling the achieve
ment of Leverrier and Adams in the detection of N ep
tune fifty years ago. There is in the northern sky a 
star known as Algol, which the sharp-sighted Arabs 
who discovered its variations in light called the demon 
star. Every two days twenty hours and forty-nine 
minutes this star suddenly begins to fade, and con
tinues to grow fainter for three or four hours, at the 
end of which it has sun,k from the second to nearly the 
fourth magnitude. After remaining thus for a few 
minutes it begins to brighten, and in the course of 
three or four hours more regains its former brilliancy. 
Within the past few years it has been discovered that 
there is a huge dark body revolving around Algol at a 
distance of some three mi11ion miles, and to this phe
nomenon the �ariations in Algol's light are due. At 
regular intervals this dark companion star comes into 
the line of sight between Algol and the earth, and thus 
partially eclipses Algol, cutting off, perhaps, five-sixths 
of its light. 

These stars, Algol and its strange non-luminous com
rade, are of great size, Algol itself being more than 
eleven hundred thousand miles in diameter, while the 
diameter of the dark body that circles around it i� 
eight hundred and forty thousand miles. 

Mr. Chandler, meditating on certain irregularities in 
the motions of Algol and its companion, suspected that 
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they might be due to the presence of another invisible 
star in their immediate neighborhood. He carefully 
compared the observations back to the time of Good
ricke, more than a hundred years ago, and pursuing a 
mathematical method similar to that which resulted 
in the discovery of N eptune through the effect of its at
traction on Uranus, he arrived at the conclusion that 
such another star must actually exist. According to 
his conclusion this mysterious body is far more ;mas
sive than either Algol or its companion, but does not 
give forth any perceptible ligh�, and it forms a center 
of attraction around which both 01 "the other stars re
volve in a nearly circular orbit, in a period of one 
hundred and thirty years. Mr. Chandler's theory 
seems to fit in well with the observed irregularities of 
Algol. He remarks, moreover, that there are several 
other stars known to astronomers to be variable 
which evidently have one or �nore dark companions 
like those of Algol. 

It is natural to inquire what is the nature of these 
mysterious dark bodies existing in the neighborhood 
of bright stars comparable in brilliancy with our own 
san, and evidently obeying the same law of gravita
tion that prevails in our solar system. The primary 
distinction between a sun and a planet is that the for
mer glows with a brilliant light of its own, while the 
planet, having been encrusted with a solid and opaqne 
shell, only shines by the reflected light which it re
ceives from its sun. The dark companions of Algol 
may then be regarded as in the planetary condition, 
at least so far as the question of luminosity is con
cerned. But they differ widely from any of the planets 
of our system in their great size as compared with the 
sun in whose neighborhood they circle. That com
panion of Algol, which by its eclipsing effect produces 
the variation in the light of the star, is not very far 
inferior in size to its bright comrade, while the greater 
dark body, whose existence seems to be demonstrated 
by Mr. Chandler's investigations, greatly exceeds them 
both in mass. Here, then, if we choose to adopt the 
idea that this great invisible orb �round which Algol 
revolves is a planet in our sense of the word, we have a 
world which is the center of motion for the sun that 
illuminates it. This is going back to the old pre
Copernican idea of the earth as the center Jf the solar 
system, having the sun as its satellite. Such a system 
seems unnatural, if not impossible, because the ordi
nary laws of the radiation of heat require that a large 
body, other things being equal, should cool down from 
the solar to the planetary condition later than a 
smaller body. But it would seem that in the Algol 
system, for some reason yet to be diHcovered, the most 
massive member of the system has parted with its 
light and heat far earlier than one of the satellites re
volving around it, 

If it should prove to be truf), as Mr. Chandler sug
gests, that there are other, and perhaps many other, 
systems similar to that of Algol, then we shall simply 
have additional evidence of the great variety that ex
ists in the arrangements of the stellar universe. There 
really is no r3ason why we should take our own solar 
system as an invariable type to which all the other 
systems throughout space must correspond. It m ight 
be suggested that in the case of such a system as that 
of Algol, all the bodies belonging to it have long sinee 
become extinct through the operation of those laws of 
cosmical evolution which seem to be manifested in the 
universe at large as well as in Dur own planetary system, 
and that through some such cause as a collision one of 
the minor bodies of the s�stem has again been brought 
to a luminous condition. 

But there is no end ofj speculation when we try 
to interpret the wonderful discoveries with which 
the astronomy of our time is continually surprising the 
world.-New York {,{'Itn. 

4 •••• 

The Magnetic Prol.ertlcs of Oxygen. 

Commenting on Prof. Dewar's recent experimental 
verifica�ion of the magnetic properties possessed by 
liquid oxygen, 1\1. Guillall.me points out, in L'Industrie 
Electrique, that if we accept the values found by 
Edmond Becquerel for the magnetic constant of oxy
gen, it ought, when in the :iquid state, and in a field 
of medium strength, to possess a magnetic moment per 
cubic centimeter one-third of that of iron, and a mag
netic moment per gramme twice as great as that of 
iron; so that the strange conclusion is forced upon us 
that oxygen is the most magnetic of substances. 1\1. 
Guillaume also points out that liquid oxygen might be 
made to give a faithful and delicate representation of 
the distribution of the lines of force in a magnetic field, 
the liquid being heaped up in the strong places. 

. " , . 

MESSRS. ESCHER, WySS & Co., Zurich, Switzerland, 
received a first of prize £200, and Messrs. Ganz & Co., 
Buda-Pesth, Prof. A. Lupton, Leeds, and Mr . .T. Stur
geon, Birmingham, England, received second prizes of 
£150 each, for projects for hydraulic development, pre
pared last summer, for the commission of the Niagara 
Falls Power Company. It will be remembered that 
none of the projects presented were approved and ac
cepted in their entirety by the commission. 
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A SPEAKING TUBE AND EARIPHONE. · 1 not being diverted into the branch tube. In like man- to the low pressure cylinders, passes through two re-

The accompanying illustrations represent the practi- I ner, in speaking into the tube, the voice is projected ceivers, also jaeketed with steam at boiler pressure. 
eal working of an extremely simple improvement in i forward in the usual way; but one can likewise heal' There are thus six jackets to be drained-viz. , foul' cy
speaking tubes, the mouth piece being provided with I the return message without change of position, the linders and two receivers-and the makers, believing 
an attached ear piece, whereby messages lllay be more' voice in this case that the efficiency of jackets is largely dependent on the 
conveniently received and transmitted. This improve- ! b e  i n g diverted thoroughness with which they are kept clear of water 
ment has been patented by Mr. Frederick Schlucht- into the branch and air, have devoted considerable attention to this 
ner, of No. 2661 Atlantic Avenue, Brooklyn, N. Y. tube, and thence problem. In the present engines the jackets are drained 

One of the pictures shows the improvement in use in through the flex i- in series, the combined drain water from all passing 
the hallway 01' vestibule of a house, another repre-' hie tube to the into a receiver, which, standing on the engine room 
senting its employment in a factory, where the differ- ear cup, so that a floor, and being provided with pressure and water 
ent floors are thus held in communication with the (�()nversation may gauges, gives the attendant a much better chance of 
office. The mouth piece may be of the usual form, be c a l' l' i e d on keeping the j ackets efficiently drained than where each 
but the tube in front of the whistle has an opening at one 

' 
without constant- jacket has its own trap placed out of sight under the 

side, surrounded by a tube leading into an attached flex- ly changing the I floor, and too often out of mind. The engine is pro-
ible tube, at the end of which is an ear cup. The branch end of the tube I vided with very complete lubricating appliances, in-
tube leading from the side opening, in front of the from the mouth eluding oil pumps for the crank shaft bearings, and 

SCHLUCHTNER'S SPEAKING TUBE-USE IN A 
VESTIBULE.j 

mouth piece, leads backward at a slight angle from the 
main tube, and the branch tube is also made tapering, 
the flexible tube being secured to its smaller end. 
-When a person blows into the speaking tube, the air 
exerts its full force upon the whistle in the usual way, 

to the ear, and with indicating gear for all the cylinders. The power 
vice versa. A fork of the engine is transmitted by a steel spur wheel 
supports the ear bolted to the fly wheel, but which was not in position 

�� \\' � c u p  w h e n  t h e  at the time the photograph was taken from which our 
m o u  t h  piece is 
not in use. 

DETAILS OF SPEAKING TUBE. 
This invention 

has also been pa
tented in Canada, 

England, France, Belgium, Germany, Austria, Italy, 
Switzerland, and Spain. 

SURFACE CONDENSING TRIPLE EXPANSION lULL 
ENGINES. 

The engines which we illustrate have recently been 
constructed by Messrs. Hick, Hargreaves & Co., Soho 
Ironworks, Bolton, for a cotton mill belonging to the 
Kampenhofs Aktiebolag, Uddevalla, Sweden, to take 
the place of a pair of Woolf beam engines supplied by 
the same makers about thirty-five years ago. We 
are indebted to Industries for our engraving and the 
following particulars: The new engines are horizontal, 
and of the four-cylinder double-tandem type, the high 
and one low pressure cylinder working on one crank, 
and the intermediate and the other low pressure cy
linder on the other crank. The high pressure cy
linder is fitted with the makers' well known Inglis & 
Spencer's Corliss gear, the intermediate pressure cy
linder with a piston valve, and the two low pressure 
cylinders with plain slide valves. All the cylinders 
are jacketed with steam at boiler pressure, and are 
lagged with composition and felt, cased with planished 
steel. The steam on its way from the high pressure to 
the interlllediate pressUI'e cylindel', and from the latter 

SCHLUCHTNER'S SPEAKING TUBE-USE IN A 
MANUFACTORY. 

engraving is made. The surface condenser is of the 
'marine type, the water making two passes through 
Muntz metal tubes fitted in Muntz metal tube plates, 
and packed with "Hall" joints. To the condenser are 
attached the air, circulating, feed, and jacket drain 

tRIfLE EXPANSION SURFACE CONDENSING lULL ENGINES. 
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pumps, all four being worked by levers of the piston 
rod of the intermediate pressure cylinder. 

The boilers for supplying steam-which are two in 
number, of the Lancashire type, with a 120 pipe econ
omizer-were supplied by the makers of the engine. 
The following I1re the principal particulars of the 
plant : 

Engines. 
High.pressure cylinder . . . . . . . • • • • • • • • • • • • • . • • • • • •  

Intermediate-preesure cylinder . .  0 • • • • • •  0 • •  0 • • • • •  0 • • 

Low-pre.snre cylinders (two) . . . . . . . . . . . . . . . . . .  . . 
Stroke . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  . .  
Steam pressure . . . . . . . . . . . . . . • . • . . . . . . • • . • • • • • . . . . •  

Indicated horse power. . .  . . • . • . . . . . . • • • • • • • • • • . . . •  

Air pump. single acting . . . . . . . . . . . . . . . . . . . . . . . . . . 
Circulating pump, s ingle acting • • • . • . • • • • • • • • • • • • •  

Cooling surface i n  condenser • • • • • • • • • • • • • • • • • • • • • •  

Boiler. (two). 

Length of shell . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . _ 
Diameter of shell . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 
Diameter or flues . . . . . . . . . . . . . . . . . .. . . . . . . . . . . . . .  . .  
Test pressure . . . . . . • . . . . .  0 0  • • •  

13 in. 
00 in. 
21 in. 
aG in. 
160 lb. 
325 
12 In. 
lO in. 
640 sq. ft. 

28 ft . 
7 ft. 6 in. 
a ft. 
250 lb. 

Messrs. Hick, Hargreaves & Co. are well known 
makers of large high class engines, such as are re
quired for cotton mills for which large power, steady 
driving and economy are demanded, and have in one 
year, we are informod, turned out about 25,000 i h. p. 
of such engines, with the corresponding boilers and 
mill gearing. 

• • • • • 
A GRAIN SCOURER, POLiSHER, AND SEPARATOR. 
The illustration represents a machine having an 

upper fixed and a lower revoluble screen between which 
the grain is fed centrally and passed out peripherally, 
a suction fan forcing a current of air through the 
screens, whereby the grain is thoroughly scoured and 
polished, the screenings and other impurities being at 
the same time separated from the grain. By 
means of an inlet chute the grain is passed 
through a central feed opening in the middle 
of the upper screen, there being a feed screw 
arranged upon the vertical shaft in the feed 
opening to press the grain coming down the 
chute into and between the two screens. The 
lower end of the vertical shaft on which the 
lower screen is mounted is set in a step sup
ported at its ends on springs, whereby the scour
ing disks will be self-adjustable when the stream 
of wheat is not regular, hand wheels being pro
vided to enable the m iller to adjust the ma
chine while in motion to scour hard or light. 
The grain is discharged from the peripheries of 
the screens into an annular receptacle into 
which extend wings on the under side of the 
rim of the lower screen, whereby the grain is 
forced upward on the outer wall of the recep
tacle, finally passing over the edge upon an in
clined flange extending into an annular casing 
supported on the main frame. The grain is 
thence discharged upon another inclined flange, 
and falls through into a discharge channel in 
which operate wings secured on a spider rotated by the 
central shaft, the channel having an outlet chute 
through which the scoured and cleaned grain is- dis
charged. A suitable suction fan with fan wheel is 
secured on the vertical shaft centrally in the top' of the 
casing, and the air current through the separating 
chamber, as shown by the arrows, is regulated by a 
ring with slotted holes working over similar holes in 

RUSSELL'S GRAIN SCOURER AND SEPARATOR. 

the outer casing, all the air holes being closed and 
opened at the same time alike all around the machine. 
The arrangement is such that the grain is subjected to 
two distinct currents of air, the first pas!'ling through 
the grain while it is being acted on by the screens and 
the second current passing up through the annular 
separating chamber. This machine bas beep. in prac-

J t itntifit �tUttitau. 
tical use a sufficient time to demonstrate that it runs 
with comparatively small power to do excellent work, 
and it is not expensive to build. The invention forms 
the subject of It patent issued to Mr. George .K Rus
sell, deceased, and further information relative thereto 

Fig. I.-AUTOMATON REPRESENTING A JUGGLER 
PLAYING WITH BALLS. 

Fig. 2.-INTERNAL MECHANISM OF AUTOMATON. 

may be had of the administrator, Mr. Charles S. Rus
sell, care of Hardesty Bros. , Columbus, Ohio. 

. . . J .  
A CURIOUS AUTOMATON. 

The automaton figured herewith has the peculiarity 
of being actuated by a simple flow of sand, and what 
renders it still more curious is that the epoch of its 
manufacture dates back to the first half of the 18th 
century. This unique piece belongs to Mr. Gaston 
Tissandier, and we have been enabled to study it in 
detail upon taking it apart in order to repair it. 

The image, clad in an oriental costume of bright 
colors anti seated behind a little table, presents its 
back to a brick and stone structure of the style of 
Louis XV. , painted white in front, and ornamented 
with blue and gold fillets. The structure is capped 
with a slate roof, which is itself crowned with a sort of 
belvedere. All this is of cardboard, and each ac
cessory object, such as the stools to the right and 
left of the automaton, the sconces with their candles, 
and the small lamp suspended in the center, is a mas
terpiece of patience and exactitude (Fig. 1). 

When the automaton is in motion it acts as a juggler. 
The arms rise alternately or in unison and lift the cups, 
and, at every motion, expose upon the table, first, to 
the right, a white ball, which disappears and passes to 
the left, and then, to the left, a red ball, which passes 
to the right and disappears. Then two white balls 
make their appearance upon a new motion of the cups, 
and these are changed into red ones at the <lext 
motion. 

These results are obtained as follows : Let us begin by 
removing the little belvedere that crowns the whole, 
and then fill the receptacle that we observe in the edi
fice with fine sand. This done, let us allow the sand 
to fall by drawing out a small strip of metal which 
closes the aperture at the bottom of the hopper, F (Fig. 
2). The sand flows in a continuous stream and causes 
the wheel, G, to revolve with great rapidity. To this 
wheel are fixed six tappets which engage with a toothed 
wheel, .T, which thus diminishes the rapidity. This 
wheel itself, provided at the back with t.appet.s. com
municates through the latter It slow and continuous 
motion to the cylinder, H, which causes the automaton 
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to act as follows : Opposite the cylinder there are two 
series of levers of four each, the extremities of which 
we suppose to be marked A, B, C, D and A', B ', C' ,  D' .  
The two levers, D and D', lift the arms, L, L, and the 
extremity of each of the six others is placed under a 
small strip of cardboard. Eaeh of these strips is hinged 
by one of its extremities to the table, the other end, on 
rising, places itself j ust beneath the small aperture in 
the table, E. If now we examine the cylinder, B, we 
shall see that it is provided with a series of cams, A, B, 
C and A', B·, C ', and opposite these, other and smaller 
ones, D and D'.  Each cam, when the cylinder revolves, 
strikes in turn cne of the levers. The larger cams lift 
the levers and consequently the hinged cards, with the 
balls of different colors, and keep them lifted for some 
time, and during this period the smaller cams act 
upon the levers of the arms that hold the -cups. In 
this way, the balls are in place when the arms rise, 
and do not disappear, in order to be replaced by 
others. until the arms have descended. The cams, A 
and A', cause the red balls to act, and the white balls 
are raised by the cams, C and C'.  As for the cams, B 
and B' ,  they act upon strips of cardboard that merely 
support obturators for the apertures in the table. 

Such is the ingenious meehanism of this little work 
of art., which it would not be impossible to construct 
from the above data. We again state that all the parts 
of the mechanism are of eardboard, and, further, that 
the levers are formed of the very thin wire used in the 
manufaeture of artificial flowers. -La Nature. 

• • • •  
Hell' for the R u ssians. 

The Ameriean steamer Indiana lately sailed from Phi
ladelphia with about 4,000 tons of grain and flour, 

the generous gift of the citizens of that noble 
town to the suffering people in Russia. The 
railroads transported the cargo free, and all 
who dealt with it, from truckmen and steve
dores down to insurance companies, rendered 
free service. This ship was soon followed by 
the stemner Missouri, from New York, carrying 
about il, OOO tons more of meal and flour to the 
faIlline-strieken Russians, the generous contri
butions of Western millers and farmers. The 
use of the steamer was also given free of 
charge, by the Atlantic Transport Line. The 
total eontributions to the Russians, so far, 
reach the sum of about half a million dollars. 

• • • • •  
AN IMPROVED LUBRICATOR. 

The accompanying illustration represents an 
improved device designed to deliver oil upon 
moving meehanism, and espeeially adapted to 
be suspende<l above moving belts to keep 
them well oiled. It has been patented by 
Messrs. Albert A. Taylor and William C. Ed-
wards, of Cornwall, N. Y. The lower cylin
drical reservoir has drip tubes on its under 

side, and connected with its opposite side is a yoke
like upper reservoir having at the top an inlet opening 
provided with a removable screw cap, there being eyes 
near the ends of the upper reservoir to enable the 
device to be conveniently suspended in any desired 
position. 'Vithin the lower reservoir is a cylindrical 
valve which extends the entire length of the reservoir 
and projects from its open end, fitting elosely in the 
packing nut, and its outer end terminating in a head 
with a milled edge. The valve has openings register
ing with the ends of the yoke-like reservoir, and it 
also has perforations registering with the bores of the 

TAYLOR & EDWARDS' LUBRICATOR. 

drip tubes, the slight turning of the valve preventing 
any oil from passing through the tubes, while it may 
be so turned as to cut off entirely the supply from 
t.he yoke-like reservoir. The valve is preferably ad
justed by tuming it, but. it may be made to slide end
wise with the same effect, being readily adjustable to 
nicely regulate the flow of oil. 
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AN IMPROVED RAIN WATER CUT-OFF. Alloy Cor Beari ngs. SANITARY, VENTILATED BOOTS AND SHOES. 

By means of the cut-off spout shown in the illustra
tion a portion of the water from the roof may be dis
charged into the sewer, and, after the first water has 
been run off, carrying away the accmnulated dust, etc. , 
the stream may be readily diverted into the cistern or 
other reservoir. The improvement has been patented 
by Mr. Edward A. King, of St. Joseph, Mo. The roof 
spout leads into a receiving chamber, preferably made 
in two section�, and provided with a lid or cover, this 

The formula used on the Pennsylvania Railroad in Wool, hair, fur, and feathers-consisting essentially 
making the standard bearings patterned after alloy of the same constituents-are the natural covering of 
" B "  is as follows : I animals in every clime and at all seasons. Many 

Copper . . . . . . . . . . . . . . . . . . . . . . . .  . . . . . . . . . . . . . . . . . . . . . . . .  p;
nds. attempts have been made to popularize wool-lined 

Phosphor bronze, new or Bcrap . . . .  . . .  . . . . . . . . . . . . . . . . . . . . .  60 ; shoes, especially for winter wear ; but in none of them 
Tin . . . . . . .  . . . . . . . . . . . . . . . .  . . . . . . . . . . . . . . . . . . .  . . . .  . . . . . . . .  � I has effectual provision been made for ventilation, 
Lead . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  25� where it is more especially needed. Consequently the 

By using ordinary care in the foundry, keeping the I perspiration was arrested, or retarded, or retained in 
metal fairly well covered with charcoal during the the shoes, to obviate which the ventilated shoe was 
melting, it is entirely possible to get perfectly success
ful castings in car bearings on the above formula. The I copper and the phosphor bronze can be put in the pot 
all at once before putting in the melting hole. The tin 
and lead should be added after the pot is taken from 
the fire. 

KING'S CUT-OFF SPOUT. 

It is, of course, a fair question whether the introduc
tion of a little zinc, or possibly some other combina
tions of the six or eight metals commonly used for 
alloys, will not give a bearing metal much better than 
the alloy " B." All that I can say on this point is that 
alloy " B " represents the best knowledge that we have 
on the subject at present, and the whole thing may be 
summed up by saying that at present the best bearing 
metal that we know of is a copper-tin-lead alloy, con
taining a small amount of phosphorus, in which the 
proportions of the constituents are approximately 
those shown above. 

A satisfactory bearing metal should be of such a 
nature that it will sustain the load without crushing ; 
that it will work well in the foundry ; that it will not 
heat readily ; that it will make the friction between 
the rubbing surfaces as low as possible, and that it will 
give the highest possible mileage with the smallest pos-
sible loss of metal by Iwear. It is believed that the 

chamber having two outlets in its bottom for the dis- metal described fulfills all these requisites as well as 
charge of water to the cistern or the sewer, while the any alloy now known.-Dr. C. B. DUdley. 
receiving inlet is low down in one side. All these open- • ' . ,  • 
ings are surrounded by nipples to facilitate the connec- '''b at tlte Census Determines. 

tion of the pipes with the chamber. A plug or stopper One of our exchanges concludes, after studying the 
is provided for the closing of either of the bottom out- census, that probably no one who has not obtained in�ets, the stem of the plug e�tending up within conven- l formation on the subject could make a reasonable 
lent reach when the cover IS removed. The first water guess at the number of places in the United States 

' from the roof is directed into the sewer by placing the containing one thousand or more inhabitants. The 
plug in the cistern pipe, and after the roof has been guesses by the uninformed are usually from 10,000 to 
well washed, the plug is changed to the other opening, 15, 000, but the United States census discloses only 
closing the t:;ewer pipe and leaving the cistern pipe 3, 715. Moreover, there are only 2, 552 that have a 
open, so that the clean water will pass into the cistern. population exceeding 1, 500. At the other end of the 
The seveml parts are preferably made of terra cotta or line the returns are no less remarkable, for there are 
other earthenware, to secure cheapness and durability only seven cities with a population exceeding 400,000. 
of construction, and by making the receiving chamber There is abundant room for growth in these cities and 
ill two parts it call lJe more cheaply made and trans- towns, but the places with 1,000 or more population 
ported. already contain 41 per cent of the total population of 

• ' . .  • the United States. The larger cities, -it appears from 
Test.. of Life-U .. " Rockets. the returns, are growing more rapidly than the coun-

One of the most important tests lately held for firing try at large. Thus in 1880 there were 286 places hav
life-line rockets by life-saving crews to disabled vessels ing 8, 000 inhabitants or 1I10re, the combined population 
was made at Craney Island, Va. , under the super- of such places being 22 per cent of the whole. In 
vision of Lieut . -Commander ·W. T. Burwell. The test 1890 there were 448 such places, containing 29 per cent 
was made in a twenty-mile wind. Four rockets were of the whole population. 
tested. Each weighed 150 pounds and was fired with • ' . '  • 
the following results : First, 1, 200 feet ; second, 1, 552 ; AN IMPROVED QUILTING MACHINE. 
third, 1, 750 ; fourth, 2, 218. The time of flight of the The accompanying cut represents a new and valuable 
first two was seven seconds each ; third, eight seconds ; attachment for all family sewing machines, as by its 

GREEN'S VENTILATED BOOT OR SHOE. 

invented, and improved, as shown in the accompany
ing illustrations. The cuts are nearly self-explanatory. 

The sectional views represent the lower part of the 
shoe, showing the ventilating device in detail. The 
shoe is lined with the so-called " Jaeger sanatory all
wool fabric." Immediately beneath the foot is an 
exceedingly porous felt insole lining. Under this lies 
the insole, made of tough wool feU, also porous and free
ly perforated, thus facilitating the passage of air to and 
from the foot, by way of the air duct opening extern
ally at the heel, and communicating with the air well 
in the heel. Between the insole and the usual leather 
outsole, another layer of porous wool felt is used as a 
filling. As these three layers of wool, and one thick
ness of leather, are not held in position by any adhesive 
substance, but by stitches at the edges only, there is 
nothing to interfere with the free passage of air, in and 
out, throughout their entire length, with each step of 
the foot. The circulation of the air is promoted by the 
action of the steel shank springs, which facilitate the 
pumping action at each movement of the foot ; and the 
spiral spring tube lying between the springs keeps the 
passage open to the air well in the heel. This ventilated 
shoe has been patented by Mr. John Green, and further 
information respecting the above described invention 
may be obtained by addressing the Dr. Jaeger's Sani
tary Woolen System Co., 827 and 829 Broadway, New 
York. 

. ,  . .. - ----

fourth, ten seconds. use one lady can quilt comforts, quilts, coat linings, 'rhe Wear on Heel •• 

• ' . '  • dress skirts, and any other article which it is desired to Charles Schuette, the shoemaker, said : " Very few 
Sull.lional. have filled with cotton or wool. The construction is men are knock-kneed, a fact that is proved by not one 

In a lecture delivered at the Congress of German simple, and any one who can run a sewing machine can pair of shoes in a hundred coming in to be repaired 
Neurologists i n  Baden, June, 1891, Dr. Gilbert, of operate one provided with this attachment. The top with the heels worn down on the inside. The percent
Baden Baden, describes four cases which were treated of the work to be quilted is rolled up on the inside l age of soles worn this way �s a little la.rg�r, but that is 
in the sanatorium there. Two of the patients were under roller, and the lining of the goods is rolled up on the often caused by the toes bemg turned m mstead of out. 
treatment for the sulphonal habit, as it had become a . outside roller, the cotton or wool is laid on fhe lining, About one man in ten will wear his heels down at the 
perfeJt mania, so much so that the absence of extreme rear, but for every one of these there 
it caused symptoms similar to those experi- are at least half a dozen who will wear :the 
enced when overcoming the morphia habit. outside right to the welt before the center 
This was not the case with the other two, shows any signs whatever of giving out. 
but serious symptoms were evident. Besides Physicians say that this bow-legged ten-
the well known injurious effects produced dency is the result of children being en_ 
by the use of snlphonal, all the four patients couraged to walk before their legs are strong 
were unable to write straightly and dis- enough to bear the weight of their bodies, 
tinctly. The characters were unsteady, and and if this is so, the error must be very 
in an ascending line from left to right. general. In making shoes to order it is 
Attention is called to the fact that although usual to run two or three extra rows of nails 
the effects of sulphonal are well known, still or brads where the tread is heaviest, and 
it is used as freely as ever. In Germany it can some customers ask to have iron protectors 
even be obtained at chemists' shops without driven in. The best device of this kind is a 
medical prescription. In conclusion, when steel wedge driven into the leather, which 
the use of this drug seems unavoidable, thus cannot wear down any faster than the 
it is recommended that it should be prepar- steel, but the objection to this is that when 
ed as follows : Boiling water is poured on the a man walks on a granitoid sidewalk, he 
dose of suI phonal, and the mixture is cooled makes almost as much noise as if he was 
by constant stirring until it is just palata- wearing military spurs."-St. Louis Globe-

ble. By this means precipitation is nearly Democrat. 

avoided, and the drug enters the stomach 
in a dissolved form. Thus sleep is said to be 
generally produced in from fifteen to twenty 
minutes, and the troublesome feeling of 
weariness, enervation, etc. , usually experienced by the 
patient on the day following the use of sulphonal does 
not appear.- --Lanr:et. 

. . . , . 
FIFTY cents per pound is now the price for alumi

num in large quantities. 

DAVIS' NEW FAMILY QUILTING MACHINE. 

one layer at a time, and as the goods are quilted the 
quilted parts are rolled up on the inside roller. These 
operations are repeated until the goods are all quilted. 
This machine is manufactured by the inventor, Henry 
T. Davis, 18 to 30 W. Randolph St. , Chicago, Ill., U. 
S. A. 

. ,  . . .  

WHITE lead is poisonous to most people ; 
but there are examples of individuals who 

are unaffected by it. John Jarvis worked for over 50 
years in the well known white lead establishment of 
Wetherill & Brother, Philadelphi.a, and always enjoy
ed good health. He lately died of old age. Thomas 
McCann was another example. He worked over 50 
years in the same concern. 
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\s!'one9pon�ence. 
Molasses In Mortar. 

To the Edito1' of the Scientific American : 

In see in your issue of February 27 a letter from Big 
Stone Gap, Va. , in regard to sugar in mortar. In re
pairing and modernizing a residence, my plasterer had 
occasion tear off a plastered ceiling that had molasses 
spilled above and run through on plastering. The 
rest of ceiling came off easily, and he had to take off 
the laths to remove the part that had been soaked 
with the molasses. Hence I am sure that his discovery 
is a very useful one, and will prove a success when it 
comes into common use. W. T. HANKS. 

Eminence, Ky. , February 29, 1892. 
.. . . . . 

Visibility of" the Proposed Odd Fellows' 
Temple. 

To the Editor of the Scientific A merican : 
In a recent copy of your excellent journal, I find the 

statement-presumably indorsed by you-that the pro
posed Odd Fellows' Temple, in Chicago, 556 ft. high, 
will be visible for 60 miles. 

Is not this statement rather deceiving ? First, be
cause inland, where there might ·be hills or other eleva
tions, the atmosphere is always tOG hazy (especially 
near Chicago) to see that distance. Secondly, out on 
the lake, supposing the atmosphere to be perfectly 
clear, an observer at 32 miles distance would have lost 
sight of the building below the horizon, while to see it 
at 60 miles distance one must stand at an elevation of 
2, 166 ft. above the level of Chicago. 

Fr,oRENcE B. LINING. 
Philadelphia, March 6, 1892. 
[Our correspondent is correct, and the statement we 

copied from is wrong. -ED.] .. . . . .. 
Occupation for Old People. 

To the Editor of th e Scientific Ame1'ican : 
Perhaps a suggestion from an irrigating district on 

this subject would be in order. 
It is my opinion that about eight out of ten of the 

old men, and ladies too, would take kindly to a small 
garden, could they have a wind mill and pump for 
irrigating. 

I would suggest that they begin, not for a livelihood, 
but for the purpose of enlivening others. Grow all 
they can, and sell everything at the very highest price 
possible. 

This they can conseientiously do, when the object 
ahead is pleasure for others. 

Let the proceeds be divided : First, for the happiness 
of others ; second, for enlarging or perfecting opera
tions; third, for the " rainy day." 

Of course, each particular person could decide as to 
the per cent to be set aside for each particular pur
pose. 

Could the above suggestion be the means of giving 
one day's happiness to one person, I will, indeed, be 
amply repaid, and would take pleasure in giving any 
hints or help to any one taking an interest in such a 
project. D. D. SMITH. 

Gila Bend, Arizona, Feb. 29, H!02. . . . ' . 
Webb'. 'Vonderfu l Te .. t Plate ... 

To the Edito1' of the SeientifirJ A me1'irJan : 
In an article by President Morton, in your issue of 

this date, page 133, on " Magnitude of Molecules and 
Light Waves," a reference is made to Webb's " test 
plates," which called up recollections of ., old times " in 
my mind that may be of interest to some of your read
ers. 

The reference is to a " test plate " on which the 
Lord's Prayer, contaiuing 227 letters, is written in the 
TUm of a square in('h, or at the rate of eight Bibles to 
the square inch, the Bible containing 3, 566,480 letters. 

Now I have had in my possession since, I think, 
about 1868 one of these " test plates," on which the 
Lord's Prayer is written in the lrh X sh of an inch, 
or the 1fnioll" of a square inch, and at the rate of 
74, 115, 500 letters-being more than twenty Bibles-in 
the square inch. 

Webb has, however, produced them up to twenty
seven Bibles to the square inch. 

If not taking up too much of your valuable space, I 
would like further to say that I feel especial interest in 
these " test plates," as they were, I believe, written by 
Webb with a machine invented by a Mr. Peters and 
exhibited by him in the " great exhibition " in London, 
1851, where it caused intense excitement in the scien
tific world. It was purchased by the Microscopical So
ciety of London, now Royal Microscopical Society, for, 
I think, £500. 

I was elected a Fellow of that society in 1866, and at 
that time there was only one of the Fellows practically 
acquainted with its mechanism-Mr. Virtue. 

He took a fancy to me, and offered to teach me how 
to write with it. No less than three appointments were 
made for that purpose, all of which, unfortunately, fell 
through ; and shortly afterward he died. 

A few years afterward I left London, and do not 
know how matters now stand. 

The marvel is aecomplished by writing in a rectangle 
about 6 X 9 in a large clear hand. This is reduced by 
a series of levers, and reproduced at an infinitesimal 
point on the glass cover. 

Could any society, college, university, or the exhi
bition commissioners obtain the loan of this machine 
for the World's Fair ? It would prove an immense 
attraction to thousands of " scientific Americans," and 
I do not doubt that for such a purpose, and under pro
per guarantees and guardianship, the Royal Microscopi
cal Society would be willing to further the interests of 
science by loaning it. STEPHEN HELM. 

Roselle, N. J. , Feb. 27, 1892. 

l S I  
used for damping-the transfer (abont 1 in 100), and this 
should be applied to the back of the transfer with 80 
soft sponge. After it has been damped about four 
times it should be carefully put between clean sheets 
of blotting paper and the surplus moisture removed. 
A cold polished stone is then set in the press, and after 
everything is ready the transfer is placed on the stone 
and pulled through twice, the stone or scraper is then 
reversed, and again the transfer is twice pulled through. 
A moderate pressure and a hard backing sheet should 
be used, care being taken not to increase the pressure 
after the first pull through. The transfer is taken from 
the stone without damping, when it will be found that 
the ink has left the paper clean. Gum up the stone in the 

The Papyrotlnt. II usual way, but if possible let the transfer remain a few 
BY J. HUSBAND. hours before rolling up. Do not wash it out with tur-

This process has been named papyrotint, being a pentine, and use middle varnish to thin down the 
modification of Captain Abney's improved method of ink. 
photo-lithography named papyrotYpe. It should have been mentioned that varying degrees 

It is specially adapted for the reproduction of sub- of fineness of grain can be given to the transfer by 
jects in half tone, such as architectural drawings in adding a little more ferridcyanide of potassium in the 
monochrome, or subjects from nature, and it is inex- sensitizing solution, and drying the transfer paper in a 
pensive. Its advantages over other methods of half higher temperature, or by heating the paper a little be
tone photo-lithography are that a transfer can be taken fore exposure, or by adding a little hot water to the cold 
in greasy ink for transfer to stone or zinc, direct from water bath, after the transfer has been fully exposed ; 
any negative, however large, without the aid of a me- the higher the temperature of the water, the coarser 
dium, the grain or reticulation being obtained simply the grain will be. The finer grain is best suited to 
by a chemical change. The transfer paper being in negatives from nature when a considerable amount of 
direct contact with the negative, the resulting prints detail has to be shown. 
are sharper than those by processes where interposed The coarse grain is best for subjects in monochrome, 
media are used, while the same negative will answer or large negatives from nature or architecture, etc. , 
either for a silver print, platinotype, or a transfer for where the detail is not so small. Even from the finer 
zinc or stone. grain several hundred copies can be pulled, as many 

The method of manipulation is as follows : Any good as 1, 200 having been pulled from a single transfer, and 
surfaced paper is floated on a bath composed of- this one would have produced a great many more if 

Gelatine (Nelson's 1lake) . . . . . .  _ . . . . . . . . . . . . . . . . . . . . . . . . .  1� oz. required.-Jou1'. Photo. Soc. of India. 
Chloride of sodium (common salt). . . . . . . . . .  . . .  . . . .  . . .  . . .  � .. • , • • •  
Water . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  13J\€ .. Government o r  M u nicipal Ownership • 
Chrome alum . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  6 gr. I have made a special effort, as evidence of our illl-

Great care should be taken that the solution is not partiality, to get together at this meeting some of 
overheated and that the paper is coated without bub- those who believe in the abolition of private enter
bles. 

. 
prise and in the surrender of all the ideas that make 

The paper is coated twice with the above solution, us crave for a home of our own and the accumulation 
dried and floated in a 25 per cent solution of bicarbon- of a few dollars for a rainy day. If we are wrong in 
ate of potash. It is then dried in a temperature of 60' the opinion that self-help is the best help, and that 
F. The film will take about ten hours to dry, and in ten well-to-do citizens count more for the community 
this state will keep for years. The paper is very hygro- than twenty superfluous officeholders, it is time we 
metric, and must be kept in a dry place. When re- knew it. Some people want the government to run 
quired for use it should be.sensitized by floating, or the railroads and some want it to buy up the tele-
immersing in a bath of- graphs and telephones. Others want the municipali-

Bichromate of potash . . . . . . . . . . . . . . . . . . .  . . . . . . . . . . . . . . . . 1 oz. ties to own street railways, gas works, and electric 
Chloride of sodium . . . . . . . . . . . . . . . . . . . . . . . . . . . .  . . . . . . . .  . . .  � .. light plants. In Boston there is, I am told, a demand Ferridcyamde of potassium . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  100 Itr. 
Water . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  30 oz. that the city shall collect more taxes and put into 

This need not be done in the' dark room, as the so- public coal yards. I am reminded of my reading, as a 

lution is not sensitive to light. boy at school, when I learned that the foredoomed 

The paper after sensitizing is dried in a temperature population of a great city on"e set up a howl for free 

of 70', and in a dark room. When dry it is exposed bread and free tickets to the circus� Now, let me say 

under any half-tone negative in the ordinary printing right here that public franchises are a public trust. 

frame. It is preferable to print in sunlight, and for In return for them we are to do something or agree to 

negatives of medium density an (>xposure of three something that the community wants. In my humble 

minutes is required, but the exposure "ill vary accord- �udgmen�, it �as yet to be proved that su.ch a way of 

ing to the density of the negative. The correct time of ,' mtr?dUCmg Improvements and benefits IS wro�g or 

exposure can best be judged by looking at the print f?<>l�h. I am a �usy man, and have ?een earmng a 

in the frame. When the image appears on the trans- livelihoo<rall my life, but I have had tIme enough to 
fer paper of a dark fawn color, on a yellow ground, the observe that the whole vast industrial development 

transfer is sufficiently printed. It is put into a bath of that has added so enormously to the comfort and hap

cold water for about ten minutes until the soluble gela- piness of life has come from the investment, under 

tine has taken up its full quantity of water then public franchises, of private capital, skill, and ent.er

taken out, placed on a flat piece of stone, glass �r zinc prise. The public has thus been made the partn�r in 

plate, and the surface dried with blotting paper. �ll t�e great works o.f the age, and has thu� I?amed 

The action of the light has been to render the parts mfimtely more than It could have secured If It had 

to which it has pen'tltrated through the negative part- raised an equal amount of money by taxation, and had 

Iy insoluble and at the same time granulated ;  a hard placed the proceeds in the hands o� a vast body of 

transfer ink is now used composed of- officeholders for the same purposes.-Chas. L.. Huntley, 
, 

Nat. Elec. Light Convention. White virgin wax . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  � oz. 
8teurine • • . • . • . • • • • • • • . • •  , • •  • •  • • • • •  • • • •  . • . •  . • . • • • • .  . . � "  • • • •  • 
Common resin . . . . . . . . . . . . . . . . . . . . .  . . . . . . . . . . . . . . . . . . � "  Explosive Power of Benzi n e. 

These are melted together in a crucible over a small An explosion of benzine vapor at the Baldwin Loco
gas jet and to them are added 4 oz. of chalk printing motive Works, February 16, killed two men and seri
ink, and the mixture reduced to the consistency of ously injured a third. The dome of a boiler had been 
cream with spirits of turpentine. A soft sponge is sat- removed, and just before the noon hour the men 
urated with this mixture and rubbed gently over the applied a considerable quantity of benzine to bolt and 
exposed paper (in this stage the nature of the grain rivet heads inside the boiler to soften the rust and 
can be best seen). An ordinary letter-press roller, scale. On resuming work one of the men got inside 
made of " Acme " composition, charged with a little the boiler, and a boiler maker's lamp was lowered to 
ink from the inking slab, is then passed over the trans- him. A considerable quantity of benzine vapor had 
fer, causing the ink to adhere firmly to the parts af- probably accumulated in the boiler and mixed with 
fected by the light, and removing it from the parts , air, for an explosion took place, and the body of the 
unacted upon. It will be found that with practice, I man inside the boiler was fired like a projectile straight 
rolling slowly and carefully as a letter-press printer upward through the dome opening and lodged in the 
would his form, the ink will be removed by the roller I roof trusses overhead. The overhead electric crane 
according to the action that has taken place by light, had to be run underneath in order to reach him. Not
leaving the shadows fully charged with ink, and the I withstanding severe burns and other injuries, he lived 
high lights almost clear, the result being a grained after the accident for several hours. The workman 
transfer in greasy ink. The transfer is next put into a who lowered the lamp into the boiler, and who was 
weak bath of tannin and bichromate of potash for a standing directly over the dome opening, is supposed 
few minutes, and whl3n taken out the surplus solution to have been struck by the body of the man inside. 
should be carefully dried off between clean sheets of He was also blown upward, struck one of the roof 
blotting paper. braces, and fell on a pile of iron plates. He died in a 

The transfer is hung up to dry, and when thoroughly few minutes. The third workman was st.anding on 
dry, the whole of the still sensitive surface should be I top of the boiler between the cah and the dome. He 
exposed to light for about two minutes. A weak SOIU- , was thrown to the groull<l and badly burned and 
tion of oxalic acid or phosphoric acid for zinc should be bruised. 
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THOMAS STERRY HUNT. 
In that most delightful essay entitled " American 

Contributions to Chemistry," delivered by the younger 
Silliman at the Centennial of Chemistry, held in 
Northumberland, Pa. , in July and August, 1874, are 
the following words referring specifically to the emi
nent scientist whose death has so recently occurred. 
It says : 

" The name of no American chemist occurs more 
frequently, or in a more important relation to the 
progress and development of our science, during the 
past quarter of a century than that of Dr. Hunt. His 
contributions to our science have been equally valu
able in theoretical chemistry, in chemical philosophy, 
and in geological and mineralogical chemistry. " 

He was descended from an old New England family, 
aud was born iu Norwich, Conn. , on September 5, 
1826. His father, Peleg Hunt, was a · descendant of 
William Hunt, who, in 1635, was one of the founders 
of Concord, Mass. , and an ancestor of William M. 
Hunt, the well known architect ; while on the mater
nal side, his grandfather was Consider Sterry, a dis
tinguished mathematician and civil engineer, who, in 
1790, published. in connection with his brother, Rev. 
John Sterry, a Baptist divine, a treatise on arithmetic, 
and later one on algebra. 

His early education was acquired in Norwich, and he 
was destined for the medical profession by his parents, 
but, attracted to New Haven by the fame of 
the scientific development there in progress 
under the elder Silliman, he began the study 
of chemistry there, and was closely asso
ciated with the younger Silliman. For two 
years he continued his studies, serving part 
of the time as assistant in the laboratory of 
Yale College, and was offered the appoint
ment of chemical assistant to the then newly 
established school of agricultural chemistry 
in Edinburgh. This, however, he declined, 
and in 1847 accepted the post of chemist 
and mineralogist to the Geological Survey 
of Canada, under Sir William E. Logan, 
which plaee he then held for twenty-five 
years. Meanwhile he also occupied the 
chair of ehemistry in Laval University, Que
bec, from 1856 till 1862, delivering the lec
tures there in French, and thereafter, till 
1868, he filled a similar appointment to 
McGill University, in Montreal. 

In 1872 he returned to the United States. 
and accepted the chair of geology in the 
Massachusetts Institute of Technology, 
made vacant by the resignation of William 
B. Rogers. This appointment he held until 
1878. since when he devoted his atten
tion chiefly to expert work and literary pur
suits. 

From these bare facts of biographical 
detail we turn to a necessarily brief consid
eration of his life work. As early as 1847 he 
began the contribution of a series of papers 
on theoretical chemistry · to the American 
Journal of Science, which, originating in 
a review of some of the ideas put forth by 
Charles F. Gerhardt, led to his advancing 
and advocating those views, largely original 
with himself, which are now accepted as 
fundamental in our present system of chem
istry. He developed a system of organic 
chemistry that was essentially his own, in 
which all chemical compounds were shown 
to be formed on simple types represented by 
one or more molecules of water or hydrogen. 
Dr. 'Volcott Gibbs has said, to Dr. Hunt " is 
exelusively due the credit of having first ap-
plied the theory to the so-called oxygen 
acids and to the anhydrids, and in whose 
earlier papers may be found the germs of most of the 
ideas on classification usually attributed to Gerhardt 
and his school." Au account of the growth of this 
branch of chemistry will be found in his paper read 
at the Centennial of Chemistry held in 1874, entitled 
" A Century's Progress in Chemical Theory. " 

His researches on the equivalent volumes of liquids 
and solids were a remarkable anticipation of those of 
the great French chemist Dumas, while in his " Intro
duction to Organic Chemistry," published in 1852 with 
Silliman's " First Principles of Chemistry," he was the 
first to define that branch as " the chemistry of carbon 
and its compounds." His studies of the polymerism of 
mineral species, as set forth in his paper on " Objects 
and Methods of Mineralogy," opened a new field for 
miueralogy, but these philosophical studies were only 
incidental to his labors in chemical mineralogy and 
chemical geology. 

His researches into the chemical and mineral compo
sition of rocks were probably more extended than those 
of any contemporary scientist. From his long series 
of investigations of the lime and magnesia salts he 
was enabled to explain for the first time the relations 
of gypsums and dolomites, and to explain the origin 
of the latter by direct deposition. The first systematic 
attempt to subdivide and classify geologically the 

J ,itutifi, �mttinlu. 
stratiform crystalline rocks was made by him. The I ciated with James Douglass, Jr. , in the invention of a 
names Laurentian and Huronian, applied to the earli- wet process for the extraction of copper from low 
est known rocks on this continent, were given by him grades of ores, consisting essentially of roasting the 
to two subdivisions of the Azoic period. Likewise the ore, bringing it into solution, and then precipitating 
distinctions and designations of Norian, Montalban, the copper in its metallic form by the introduction of 
Taconian, and Keweenian were originated by him and iron. 
have gained an acceptance in the literature of geology. He was the author of more than two hundred sepa
In connection with these studies he attempted the dis- rate papers that appeared in the transactions of various 
cussion of the great questions of the origin and the suc- learned societies and scientific periodicals. Besides 
cession of these rocks. the reports of the Geological Survey of Cauada, he 

He sought to harmonize the facts of dynamical published in book form " Chemical and Geological 
geology with the theory of a solid globe, and after re- Essays" (Boston, 1874, 4th ed. New York, 1891) ; " Azoic 
viewing and controverting various hypotheses, includ- Rocks," being Report E of the Second Geological Sur
ing the igneous or plutonie, the metamorphic, and vey of Pennsylvania (Philadelphia, 1878) ; " Mineral 
the metasomatic, all of which he rejected as irrecon- Physiology and Physiography " (Boston, 1886, 2d ed. 
cilable with observed facts and as isolating chemical New York, 1890) ; " A  New Basis for Chemistry " (Bos
theory, thus showing the essential correctness of the ton, 1887, 3d ed. New York, 1890). This also appeared 
still imperfect Wernerian aqueous view, he advanced as " The Nouveau Systtlme Chimique" (Paris, 1889), and 
the so-called crenitic hypothesis, in which he argued a Russian translation, being the initial volume of a 
that the source of the various groups of crystalline series of foreign scientific classics, was announced for 
rocks was the original superfieial portion of the globe, the present year. His last work, entitled " Systematic 
once in a state of igneous fusion, but previously solidi- Mineralogy Aecording to a Natural System,"  was pub
fied from the center. This portion, rendered porous lished in New York during 1891. 
by cooling, was permeated by circulating water, which Dr. Hunt was a popular speaker on scientific subjects, 
dissolved and brought to the surface during successive I and delivered two courses of lectures before the Lowell 
ages, after the manner of modern mineral springs, the Institute, in Boston. He served on juries at the 
elements of the various systems of erystalline rocks. I World's Fair held in Paris in 1855 and in 1867, being 
These views were originally advanced in his essay on made an officer of the Legion of Honor on the latter 

the " Chemistry of the Earth." which was published 
in the " Report of the Smithsonian Institution " for 
1869. 

His conclusions on many points of geology are em
bodied in his retiring address as president of the Ameri
can Association for the Advancement of Science, at 
Indianapolis, in 1871, and in a matured form in his 
" Mineral Physiology and Physiography, " originally 
published in Boston in 1886, in which may be found his 
theories of the origin, development, and decay of crys
talline rocks set forth in detail. 

Dr. Hunt was the first to make known the deposits 
of phosphate of lime in Canada, and to call attention 
to their commercial value for fertilizing purposes. The 
chemical and geological relations of petroleum were 
studied by· him, and the salt deposits of Ontario were 
tn�estigated by him. His rflsearches in the chemistry 
of mineral waters were exhaustive, and were said to 
have been " more extended than those of any other 
living chemist." Reports and papers on these subjects 
by him appeared in the various volumes issued by the 
Geological Survey of Canada. 

In 1859 he invented and patented the permanent 
green ink which has since been so extensively used 
and gave the name of " greenback " currency to the 
bills which were printed with it. Later he was asso-

occasion, and was also one of the judges at 
the World's Fair held in Philadelphia in 
1876. The honorary degree of A.M. was 
conferred on him by Harvard in 1852, that of 
LL.D. by McGill in 1857, that of Sc.D. by 
Laval in 1858, and that of LL. D. by Cam
bridge, England, in 1881. Also he was an 
officer of the Italian Order of St. IIIauritius 
and St. Lazarus. 

He was president of the Ameriean Asso
ciation for the Advancement of Science in 
1870 and of the American Institute of Min
ing Engineers in 1877. The American 
Chemical Society ealled him to its presi
dency in 1880, and again in 1888. He was 
one of the founders, and the· first presi
dent by eleation, of the Royal Society of 
Canada in 1884. In 1876 he organized, in 
concert with American and European geolo· 
gists, the International Geological Congress, 
was its first secretary, and vice-president at 
its meetings held in Paris in 1878, in Bologna, 
Italy, in 1881, and in London in 1888. 

In 1859 he was elected a fellow of the 
Royal Society of London. and in 1873 he 
was chosen to the National Academy of 
Sciences. He was a member of the American 
Philosophical Society, the American Acade
my of Arts and Sciences, and abroad of the 
geological societies of France, Belgium, 
Austria, Ireland, and of other scientific 
bodies. 

Failing health led to his retirement some 
three or four years ago, and since then he 
lived chiefly in New York City, where he had 
apartments at the Park A venue Hotel, and 
there he died on February 12. The meet
ing of the National Academy of Sciences 
held in New York, early November last, saw 
him for the last time assembled with his 
distinguished assoeiates. Those who had 
known him in his prime were then shoeked 
at the ravages which time and illness had 
made upon him, but he hoped for better 
days and they have come to him. 

Sixteen years ago, shortly after he had re
tired from active work, this was written of 
him : " Although an indefatigable experi
menter arfd an extensive observer, Dr. Hunt 

is also eminently an original and philosophical thinker, 
and has taken an influential part in the establishment 
of the most matured scientific theories. He was early in 
the field of chemical speculation, and aided essentially 
in that revolution of views which has ended in the es-
tablishment of a new chemistry. " M. B. 

• 4 • • • 
IN the February number of Nature Notes, Mr. Robert 

Morley vouches for the accuracy of a story which seems 
to indicate the possibility of very tender feeling in 
monkeys. A friend of Mr. Morley's, a native of India, 
was sitting in his garden, when a loud chattering 
announced the arrival of a large party of monkeys, 
who forthwith proceeded to make a meal off his fruits. 
Fearing the loss of his entire crop, he fetched his fowl
ing-piece, and, to frighten them away, fired it off, as 
he thought, over the heads of the chattering crew. 
They all fled away. but he noticed, left behind upon a 
bough, what looked like one fallen asleep with its head 
resting upon its arms. As it did not move, he sent a 
servant up the tree, who found that it was quite dead, 
having been shot through the heart. He had it fetched 
down and buried beneath the tree ; and on the morrow 
he saw, sitting upon the little mound, the mate of the 
dead monkey. It remained there for several days 
bewailing its 10RI'. 

© 1892 SCIENTIFIC AMERICAN, INC.



THE LARGEST AND THE SMALLEST WATER WHEEL. S. A roaring flame, taking all the gas it will A small lamp made by the United States Electric 
The overshot water wheel shown in the accompany- use. Lighting Co. , requiring about 8 amperes at 110 volts, 

ing illustration has the reputation of having been the CALCIUM LIGHTS. gave 355 candles. A Clark lamp of full capacity with a 
lIlost costly to build as well  as that of being the largest Jet. 1 2 3 I Jet. 1 2 3 current of about 15 amperes gave 1, 378 candles, and 

A . . . . . . 304 304 113 candlee. D.. . . . .  264 304 35:1 rllnnles. 
'th f II t f 20 1 7'8 dl wat",· wheel ever constructed. It is at Laxey, on the B . . . . . . 130 20.5 413 " E . . . . . . l M :JOt WI a u curren 0 amperes on gave . ,  " can es. 

Is le  of ;\[an, where it is used to pump water in working c . . . . . 2M ;�14 491 .. These figures show that candle power is much over-
a le1Hl and silver mine. The wheel is 72 ft. 6 in. in dia- Column 3 gives the maximum beyond which these estimated in al l  caseR. The last lamp measured is what 
meter, 6 ft . in breadth, has a is called a 2,000 candle power lamp. 
crank stroke of 10 ft. , and develops It gives in the condition in which 
about ViO h. p. The power oper- it would be used 1, 300 candles, and 
ates a system of pumps raising 250 this is a magnificent output when 
gallons of water per minute, the lift compared with the 3UO candles of 
being 1, 200 ft. The power is trans- the calcium lights. 
mitted several hundred feet to the In many places current can now 
pUlllpS by means of wooden trussed be had from lighting and power 
rod�, supported at regular inter- circuits, while many educational in-
vals, the supports resting on small stitutions have their own plant, 
wheels, rnnning Oil iron ways, to which could easily be employed 
lessen the frif'tion. The water to for this purpose, but as yet no arc 
turn the great wheel is brought lamp of moderate price equal to 
from a distance in an underground the work has been put upon the 
conduit, it being carried up the market. Not to mention the old 
maSOnI'y tower by pressure. This regulators, like the Foucault, with 
great wheel was constructed some clockwork which requires frequent 
forty years ago, and has been run- winding, there are several lamps 
ning continuously ever since. costing about one hundred dollars 

In the upper right hand corner of made for this use, but that price 
the same picture is represented for the lamp alone is prohibitory 
another water wheel, drawn to the to many. English writers recom-
same scale, and which will afford as mend the Brockie-Pell lamp most 
much power under similar con- highly. The Clark lamp, spoken of 
ditions of head and water supply. above, is a favorite here. It, how-
This small wheel is the well known ever, is hung down into the lan-
Pelton, having peculiar cup-shaped tern, resting on the top of it. Its 
buckets on the periphery of the regulating magnets and mechan-
wheel, into which the water is so ism are heavy, .rendering the whole 
direct-ed from one or more nozzles somewhat tophe avy. To adjust the 
that nearly the full value of its light one must reach above the top 
weight for the height of its head or of the lantern, and if the lamp is to 
fall is transformed into the inertia be removed from the lantern, a 
of the wheel. The power repre- special stand must be provided for 
sen ted by the force of the water is it. The lamp I have used for 
thus converted into mechanical nearly two years was made by the 
movement, almost entirely without United States Electric Lighting 
friction, " the buckets simpiy tak- Company. It is simple in construc-
iug the energy out of the stream tion, rising by a rack and pinion by 
and leaving the water inert under hand, as the lower carbon is con-
the wheel. " The Pelton wheel is sumed to bring the arc into focus 
extremely simple in construction, again. Its fault is that it does not 
and is in size and appearance ap- " take up" quickly when the cur-
parently but little more than a rent varies through varying resist-
mere toy, in comparison with the ance in the arc. With a little ex-
Jlonderous piece of machinery perience its regulation by hand, 
�hown as the great Laxey wheel, to overcome this defect, is not diffi-
with its massive column, arches and cult. 
:;tone foundation. Probably the Fig. 4 shows the appearance of 
cost of putting in position a Pelton the lamp and its interior mechan-
wheel to afford the same power as THE GREAT OVERSHOT WATER WHEEL AT LAXEY ISLE OF MAN. ism, the !<ides being removed for 
this great overshot wheel would not that purpose when the photograph 
be one-fiftieth of that of the earlier &nd cumbersome 1 jets cannot be forced and which they cannot long 

'I was made. I� stands 20 inches high, with full length 
('onstruetion. Such an object lesson is of value in maintain, since the lime would soon crumble away un- of carbons. 
�.llOwing the wonderful p1'ogress in hydraulic engineer- der such a bombardment. It would seem that it focusing lamp might be made 
i ng practice during the last half century. A calcium light which had just been tested with a for a moderate price ... vhid! would, with plain, strong, 

.. , • • .. quiet flam� was used as a standard by which to and durable workmanship, he H S  good practically as 
ELECTRIC LIGHT FOR MAGIC LANTERN. measure the ' candle power of the two arc l ights for the highest priced lamp. :J lld that such a lamp would 

pno�. w .  r.  PErKHn,. lantern use belonging to the Adelphi Academy, with find a good market. 
There is great diversity of opinion regarding the res'ults given below. The incandescent lall lP has hcell used in the lantern 

the candle power of by SOI l l P. In its ordi-
both the calcium and nary form with a long 
electric a r c I i  g h t '3. loop of filament the 
l\:[ a k e r s a n d deal- light is too widely dis-
ers in the c a l c i u m  tributed. A s p e c i a l  
light claim as high as form has been made for 
900 candle power for it the I a n t  e r n  0 f l O 0 
as actually used in the candle power. The car-
lantern. I have made bon filament was coiled 
n u m e r  0 u s measure- into a close spiral of 
ments in the laboratory about It half inch in dia-
of the Adelphi Acade- meter, which is about 
my upon b o t  h. T h e  the size of the white 
method employed was spot on the lime. This 
that o f  t h e  B u n s e n  lamp is very easy to 
grease spot photometer, use, since its resistance 
with a sight box by the would be fitted to the 
American M e t e r  C o. circuit upon which it 
The standard of light was to be put, and it 
was the Sugg London would run with the 
standard Argand gas other lamps upon the 
burner ana a Methven same circuit and with 
screen, by the s a m  e no more attention. The 
company. These have operator has nothing 
been compared w i t  h whatever to do but to 
standard candles and Jt. . turn the key when the 
are correct, or what is � S. light is wanted. Where 
called so. The follow- its light is sufficient 
ing table is compiled nothing better can be 
from my notes, each desired, nothing cheap-
jet being tested three er be found. The lamp 
t i m  e s. 1. A noiseless itself costs very little, 
flame. 2. A m e  d i u  m and a support for it in 
flame making as much the lantern can be made 
lIoise as would be allow- by any one. It is infl-
able in the lantern. ELECTRIC LIGHT FOR THE MAGIC LANTERN. nitely better than any 
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J t itutifit  �tUtri,au. 
oil lamp. I have known them to be used in small j The remedy for blinking has been to place the center The Law'. Delay, its Heavy Costs, its 

lecture rooms in preference to the calcium or the arc of the negative carbon in front of the positive by a U neertalnty. 

light. But it is the arc light alone which can take distance equal to its radius. This serves two purposes. During the past eighteen years the Review has pub
the place of the calcium light for all uses. It leaves The distance from the tip of the negative carbon to lished hundreds of columns relating to tne suit of the 
nothing to be desired. I cannot agree with the remark the front side of the positive carbon is the shortest and Webster Loom Company vs. A. & E. S. Higgins. It 
of Mr. Lewis Wright in his recent book on " Optical easiest path for the arc, and so the arc will remain in now remains only to close the account, as the famous 
Projection " : " Such a powerful light is quite useless for front of the carbons, unless something makes it move. litigation may be assumed to be practically ended. On 
exhibitions unless the disk shown exceeds 30 feet in A second object which is gained is to form the crater a motion being made for final argument by Mr. Walter 
diameter." My experience is that the better lighted a in the positive carbon so that it slopes toward the con- Griffin, delay was asked for by the plaintiffs on the 
picture is, the less the eyes of the observer are taxed. denser as shown in Fig. 1. ground that their counsel had thrown up the case and 
With the calcium light the deepest darkness is neces- In street lamps the axes of the carbons are placed in they desired to substitute new attorneys. This llleans 
sary in othe. parts of the hall to save the picture from the same vertical line. The crater tends to be hori- probably the final terminatil)n of a case which has at
indistinctness, and the reading lamp of the lecturer zontal, and the light is radiated downward and tracted more attention and cost more money, time and 
often blurs one side of it. When the arc light is used equally all around as it should be. This is just what trouble than any in the history of American patent 
the illumination is so abundant that enough lamps, gas is not wanted in the lantern. The position shown in- litigation. 
or incandescent electric, may be left lighted to enable creases the amount of light sent out toward the con- The cost has been something enormous. Years ago it 
the audience to see the lecturer and the lecturer to see denser and screen. Carrying thi

.

S idea still further, I was estimated that each side had expended $200, 000 in 
his audience, so that notes may be taken or a manu- lamps are made in which the carbons are set on a slope fees and expenses. All the defendants, Elias S. Hig. 
script read, while still the picture can be better seen in of about 20", in which position the negative carbon gins, Alvin Higgins and N. D. Higgins, are dead, as 
all its details than with any other artificial light. The cuts off but little of the light from the crater of the are also .Judge Bradley, who wrote the decision of the 
ability to have other lights in the lecture room is some- positive carbon, as is seen in Fig. 2. A comparison of United States Supreme Court in favor of Webster'S 
times an important consideration in controlling an audi- Fig. 1 with Fig. 2 shows an angie of opening between claim; .Judge Hoar, of Massachusetts; .Judge Nixon, of 
ence of students. It is useful always. I often project the carbons 10" larger in the inclined carbons, although N ew .Jersey; Roscoe Conkling and Geo. Gifford, the 
a slide of a diagram or a machine without wholly dark- both figures are made from the same negative. The lawyers for A. & E. S. Higgins ; Parker, the New Bruns
ening the room, and go on with recitation or lecture carbons in the focusing lamp used on the tower of the wick Company's lawyer; Davis, Wm. and .John Duck
upon: it, while the class attend, copy, or take notes as 

I 
Madison Square Garden are set in this position. It is worth, the experts; and E. N. Dickerson, the plain

required. In a popular lecture it is far pleasanter. more convenient for me to tilt my lamp forward and tiffs' counsel . 
Nothing is more weird for an audience than to sit in make the lower carbon negative, which answers the At one time the damages were calculated at $28, 750, 
deep darkness and listen to a voice coming as from an same purpose. 000, but after Mr. Wm. G. Smith's examination, which 
abyss beyond ; nothing more unreal for a speaker than According to my observation, this is but a partial lasted two years, covered 6, 294 questions and filled 2,384 
to stand upon a platform and to speak into darkness remedy for the defect of blinking, and I have devised printed pages, this claim was withdrawn and the claim 
in which there may be supposed to be interested and constructed a special regulator for holding the arc for profits reduced to about $1, 500,000. The Webster 
listeners. With the arc l ight in the lantern all this is in its proper position, which so far as I know is new Loom Company's patents have expired ; they never 
changed, and speaker and hearer may be en rapport and original and which has proved successful. built a loom; all the defendants, as has been said, are 
with each other in a fairly lighted room. The fact that a magnet strongly repels an electric dead, but the case has survived. And yet such is the 

If the operator is on an arc light circuit, his lamp is judicial respect for previous decisions that the error 
put directly in series with the others on the same cir- made by .Judge Nixon in the New Brunswick case in 
cuit, but the high potential used on such circuits 1874 was not examined on its merits until sixteen years 
makes such an arrangement rather a ticklish one to later, when the decision was pronounced radically er· 
work with. The low potential generally used with roneous. The master in chancery decided that the 
incandescent lights is more safely handled and there Webster Loom Company could receive only nominal 
are now many arc lamps used on such circuits. The damages. .Judge Shipman reversed this decision. The 
potential is never above 110-120 volts. At this pressure defendants appealed, and .Judge Wallace reversed his 
the wires may be handled as safely as those from a own decision of 1884. Then .J udge Shipman wrote a 
battery. Of course they must not come in contact with second decision, agreeing with .J udge Wallace. 
each other ; for a short circuit will produce a great heat. Beautiful uncertainty is the essence of law. 

If the arc lamp is to be used on an incandescent And yet in 1887 Mr. Griffin discovered that since 1856 
circuit, additional resistance is required to enable the the Roxbury Carpet Company had been using .John-
low resistance arc lamp to burn in multiple with the son's wire motion, which the master decided to be 
high resistance incandescent lamps. Arc lamps use better than Webster's. So there was really never any 
from 8 to 15 amperes of current at 115 volts. Apply foundation for the action.-Ca1pet Trade Review. 

E E • • • • • 
Ohm's law to this, C = - or R = -, and we have 1.1� = Causes of Carpet SI.ro uting. 

R C The surface of a Brussels carpet is composed of loops 
15 nearly, and \V = 8 nearly. So an 8 ampere lamp �:;_,�t-{0\'\, of worsted yarns packed closely together. When any 
req uires 15 ohms and a 15 ampere lamp 8 ohms approxi- one loop is formed, the particular worsted thread ' of 
matcly of resistance to control the current. which the loop is a portion sinks beneath the linen or 

A part of this is offered by the arc itself. The ad- cotton cross thread (weft) and remains with other 
justing coils of the lamp furnish something more, differ- Fig. a.-THE ELECTRIC BLOWPIPE. threads in the body of the fabric until it is required to 
ing in different lamps, but not enough to make up the form another loop on the surface. These surface loops arc is of course well known. Dr. Samuel Sheldon, now resistance to the amount required to choke off an ex- are held in position by the cross threads (weft), the 
cessive current through the lamp. of the Brooklyn Polytechnic Institute, based upon eloseness of the fabric and th� intermingling of the vathis fact an electrical blowpipe which he described in There are two ways of arranging the apparatus. rious strands of worsted. Not being tied or knotted the SCIENTIFIC AMERICAN of Feb. 2, 1889. The cut, 1. The common way is to place a rheostat in the down, should any loop be caught or pulled by a sharp Fig. 3, is reproduced from his article. main' circuit whose resistance can be varied at will, and point in brush, broom, boot, paw or claw, then the The same force in a less degree will hold the arc on thus more or less current be sent through the lamp. worsted underneath will be drawn above the surface 
This is the method when the current comes from a one side of the carbon. At first one pole of the electro- and the loose ends and tag will form a well developed 

t 1 t t· t t t magnet was used. This worked quite well. The ap· case of sprout,ing. cen ra s a IOn a a cons an pressure. 
2. Where there is a separate or isolated plant, as in not paratus illustrated in Fig. 5 was afterward made, The trouble is especially liable to occur in first-class 

a few educational institutions, a coil of No. 12 German which is an electro-magnet of the ordinary form, ex- goods in which the yarn is fine, soft and highly dressed, 
silver wire (so that it will carry the required current cept that the soft iron cores extend beyond the coils, so and in carpets in which the ground is not well covered. 
without heating, with a resistance of three or four that the coils may be set back far enough that their In grounds well covered the threads cross each other 
ohms) may 'be put permanently in series with the lamp. insulation may not be destroyed by the heat. The frequently and are thereby held down more firmly. 
The remaining adjustment will be made by the field cores are of � inch rod, 2� inches long, and set 2 There is but one remedy, and that is to clip off at 
rheostat of the dynamo. For this purpose the field inches apart. Eight to twelve turns of No. 12 wire on once all the loose ends. With careful, close clipping 
wires should be brought to the lantern table, and a each core will produce a field strong enough when the the threads by degrees get flattened down and the 
field rheostat be connected to them within reach of the poles are set about a half inch behind the carb{>ns. trouble ceases. 
operator. By varying the field resistance he can The mode of attachment to the lamp is plain from Fig. In every case of complaint from a customer the deal
change the voltage of the current and thus adapt it to 4. It will be seen that the rod which carries the regu- er should be especi�lly careful to place the matter in 
the lamp. lator is attached to the base of the ll),mp and that the the hands of an experienced employe, whose special 

The only defect of the arc light for lantern use is the magnets can be moved fo):,ward and backward. If too business should be not only to see to the remedy, but al. 
" blinking " caused by the change of the position of near, they drive the arc out with a hissing noise. The so to ascertain the cause of the trouble. He should keep 
the bright spot on the positive carbon. This bright regulator is adjusted once for aU as high as the focus a sharp lookout for dogs and. cats, whose paws or claws 
spot emits by far the greater part of the light. To of the condenser, and as the carbons consume, the may have started the threads. The casters of all arti. 
see it, place a deep red and a blue glass together and rack and pinion brings the arc up to its place again, cles of furniture in the room should be examined, and 
look throu�h both. The bright spot still looks white, with reference both to the regulator and condenser. likewise all legs of tables, chairs, etc. ,  not provided 
but the rest of the carbons looks dark red. This spot is The regulator is in series with the lamp, and the whole with casters. A rough caster or a jagged end of wood 
seen frequently to move, sometimes to swing around, current goes through it. It might be in parallel, but has caused many a case of sprouting. Nails in boot 
sometimes to jump across to the opposite side of the nothing would be gained by that arrangement. heels have likewise much to answer for in this direction. 
carbon. This motion is attributed to impurities, prin- I have had it in use for more than a year with the Parrots, given the freedom of a room, are apt to use 
cipally silicon, in the carbon. The best carbons, the best results. Any one can easily make one and test its both beaks and claws on a carpet with disastrous effect. 
Carre French carbons, are not free from this defect. working. It is confidently expected that it will enable But the worst enemy of carpets is the common broom 

The blinking does not make much difference for the arc lamp to come into use for lantern projections in the hands of a maid more muscular than intelligent. 
street use. The light flickers and hisses and we endure wherever the heavy current can be had. If possible, the housewife should avoid sweeping a new 
it, but in the lantern, if the arc goes to the back side of • • • Brussels carpet for some months ; that is, until the 
the carbons, the picture is blurred or obliterated en- Torpedo Boat for .", u "tralla. loops get trodden down somewhat. If sweeping is re-
tirely. This motion of the arc is fatal to the use of the The first-class seagoing torpedo boat lately construct- garded as absolutely necessary, the only proper thing 
light for projecting microscopic objects. The light ed for the Victorian government by Messrs. Yarrow & to use is a good carpet sweeper run over the carpet 
entirely leaves the focus of the objective, and comes Co. left London for Melbourne, December 12. This with the utmost possible care.-Carpet Trade Review. 
back when it gets ready. Several microscopic societies vessel is 130 ft. in length by 13 ft. 6 in. beam, and on • ' . '  • 
have abandoned the arc light in disgust on this ac- trial was found to have a speed of 22;l4' knots during a A MYSTERIOUS ringing of electric bells in a Swiss 
count, though when the arc is in its proper position, run of three hours' duration in a fully equipped con· house was traced to a large spider, which had one foot 
the illumination is superb. dition, with all weights on board. on the bell wire and another on an electric light wire. 
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RECENTLY PATENTED INVENTIONS. 
Railway Appllance8, 

TRAIN SIGNALING DEVICE. - .Tohn 
Lyuch, Jamestown, North Dakota. This is a simple 
and inexpensive device designed to afford means to 
reliably signal, either by night or day, that the track is 
clear, or that train orders are a waiting a train from 
either direction. A rectangular main semaphore blade 
is supported on the outer end of a horizontal bracket 
arm. the npper half of the blade colored white, while 
there is a pendent anxil lary blade on each side of the 
main semaphore blade, col ored red on the sides shown 
when pendent and white on the sides shown when 
rocked u pwardly, there being journaled on the horizon
tal bracket arm a rock shaft fOt each auxiliary blade, 
with a device for rocklDg each shaft from Its Inner end 
and locking it. 

of hand work, and adapted to be pushed along the I is afforded by this invention, beinl/: a v88sel ot that 
ground over a row of plants, when It wiil pnll the class in which an inner receptacle of earthen ware, 
weeds from between the plants, thoronghly stirrIng granite ware, or other material, is inclosed in an outer 
the soil, and without injury to the plants. Shoes metallic casing In snch manner as to form a space or 
adapt.ed to run upon the gronnd are secured to the chamber for the access of heat aronnd and in contact 
lower ends of t he handle bars, and converging spring with the walls of the inner vessel without the vessel 
IlnltCrs are arranged between the handle bars, tbe being exposed to the direct action of the · lire. The 
dngers having means for vertical adjustment. vessel is of very simple and inexpensive construction, 

FEED FOR THRASHING MACHINES.-
In which the heat from the lire will be dellected and 
guided to Impinge upon the interior vessel at its sides 

CAR.-Mansel L Heacock and Thomas 
H. Lovejoy, Portland, Orelton. This invention pro
vides an improvement In car construction, affording a 
means whereby a car body may be conveniently and 
qui ckly changed trom an open to a closed car, and 
t1ic:e fJ61'8a. The sides of the body have spaced upright 
posts, and a series of sliding panels is provided, there 
being a series of sashes above the panels pivotally con
nected to the car structnre at their upper ends to 
separately swing Inward and upward, with latch devices 
whereby when the panels are carried npward to an en
gagement with the sashes the two are locked t.agether. 
The improved construction is designed to be simple, 
durable and inexpeusive. 

CAR. - DeWitt B. Williams, Prescott, 
Arizona. This is  a car adallted to be readily changed 
from a box car to an open car and vice vertIa, and, 
when used as a box car, to be read ily opened at any 
part to unload some of the contents without disturbing 
the rest. The platform carries corner posts which sup· 
port a band formed with longitudinal slots, while a 
series of doors have ftanges at their upper ends engag
ing the slots, there beinK a 10ckinK device for fastening 
the lower ends of the doors in place, and longitudinal 
rods for supporting the doors in an uppermost position 
inside tbe car. 

CAR HEATER.-Lawrence Haas., Grand 
Crossing, Ill. The body of the heater provided by this 
invention is designed to be set in the car 1I00r, so that 
its top will  be lIu�h with the 1I00r. Around the lire 
pot Is a jacket, forming an inclosed chamber, in the 
lower part of which is a spiral partition, oppositely ar
ranged funnels communicating with the lower part of 
the chamber, while a valve IS pivoted between the 
fuunels. The air entering the funnel is compelled by 
the partition to take a spiral course around the lire pot, 
by which it is heated and is passed into pi pes leading 
to both sides of the car. When the car travels fin the 
Ollposite direction, the vllive changes automatically to 
direct the air into the opposite funnel, wh�reby the 
heated air will pass upward as before. 

RAILWAY TIE.-Thomas C. Anderson, 
Moscow, N. Y. This is a metsl tie consistinl: of two 
vertically separable parts, the upper of which has in
clined bridges near the ends, and wedl:es adapted to Ilt 
between the bridges and the bottom portion of the tie. 
The object is to produce a cheap and durable tie so 
coustructed that it may be easily laid and will hold the 
rails secUl'Cly In place, while it may be readily adjusted 
in auy kind of weather to brinll a rail to the d esired 
height, aud also has all the elastic qualities of wood. 

BELL RINGER. - John L. B a k e r, 
Baird, Texas. This is a device especially desiWled for 
use in locomotives, beinll effective and antomatic, and 
arranged to impart a uniform motion to the bell crank 
shaft witbout jar or pounding. The invention consists 
of a cylinder provided with a steam chest in which is 
held a plunger valve, three plungers being arranged to 
lead the motive agent from one eud of the cylinder to 
the other end to form a cushion for the piston. 

SPRING Box FOR CAR COUPLINGS. 
Patrick P. McMahon and George M. Wilcoxson, 
Chattanoolts, Tenn. This is a detachable box or case 
for the secure retention of a buffer spring for a car 
coupling which will permit the spring to be chauged 
quickly if broken, and which can be uti lized in con
junction with different styles of drawheads. The box 
consists of two parallel side walls having interior 
stiffening web!! and exterior locking ribs, and two 
transverse apertured walls Integral with the side wall. 

Elmer E. Logan, Larmd, Kansas. This invention pro
vides a force feed of simple and inexpensive construc
tion, capable of attachment to any thrashing machine. 
It consists of a toothed feed cylinder arranged above 
and in advance of the thrashing cylindcr, and adjust
able toward and from it, its teeth passing between those 
of the thrashing cylinder, while a carrier or elevator 
belt delivers to the feed cylInder. A regular, continu
ocs and uniform force feed is thns obtained, and very 
satiAfactory results are also realized in the proces� ,,� 
thrashing. 

MIMcellaneouM. 

DITCHING MACHINE. -Louis A. Desy, 
Montreal, Canada. A swinging scoop frame is hinged 
at its upper end to the main frame, there being chain 
wheels In the lower end of the scoop frame, and the 
scoops are so arranged that each alternate one will  cut 
the center of the trench and the others the edges. Tbe 
ditching devices are mounted on a car or platform, and 
the latter Is mounted on a wheeled truck. The ma
chine is especially arranged for die-ging trenches of a 
nniform width, such as gas pipe, water main or sewer 
trenches, the parts being readily adjustable to dig a 
deep or a shal low trench. The enl[ine has t\\O driving 
sprocket, wheels, one belted with the scoop-operating 
devices. and the other arranged to be connected with the 
traction devices. 

HYDRAULIC STUMP EXTRACTOR. 
Alfred Taylor, San Francisco, Cal • .  This is a simple 

and powerful machine which may be quickly applied 
to pull a stnmp or other object to be lifted, and is easily 
and rapidly operated . It consists of a main frame 
carried on wheels and provided with crank axleA, a 
cylinder cdrrled by the frame having an open u pper 
end, while a movable p iston is mounted In the cylinder 
and projects from its upper end , the piston having a 
grooved head at the top adapted to carry a l ifting cub!e, 
a pump carried by the frame being connected with the 
lifting cylinder and with a source of water supply. 

WINDOW. - Jean J. Eyraud, Paris, 
France. This is a simple form of window which m ay 
be swung open in the usual way, and which can also he 
tilted or rocked to allow the air to pass above and 
below it. The Invention comprises a vertically-swing
ing frame to which horlzontally.swinging sashes are 
hinged, there being a fastening device for Ilxing the 
position of the frame, a hiBged plate or shield prevent
ing currents of IiIr. 

B O A T PROPELLING MECHANISM. 
William H. D ick, Dansville, N. Y. This is a mechan
ism especially adapted for row boats, canoes, and Bllch 
small craft, and deSIgned to be quickly and convoni
ently placed in position in the boat or removed from 
it, being adjusted in position to the size of the hoat. 
The seat is supported on the base of the mechanism, 
and npon a standard are adjustable arms supporting 
journal boxes in which are adj ustably journaled shafts 
carrying paddle wheels, the paddle shafts being ope
rated by chain belts from crank shafts. No rudder 
i. required, as each paddle i. operated independently, 
and no fastening devices are necessary, the weight of 
the device and of the operator being snfficient to hold 
the mechanism in place. 

. 

BEAM CLAMP AND HANGER. -William 
W. Canby, Philadel ph ia, PII. This Invention provides 
a novel construction of adjubtable clamps for I or 
other shaped beams, girders, etc" to be used as a 
hanger for steam, gas, water and other pipes, and aloo 
appl icable to bridge buildlnl: or Iron constructIon work 
of different kinds. The opposite jaw or clip-shaped 
clamp sectIons are provided wlth;bent legs at their inner 
ends, longitndinally siotted base portions being IItted 
to slide one upon or nnder the other, the npper one 
having nnt-locklDg ribs, in combination with a bolt and 
nnts above and below the bas", portions of the lelts 
securing the clamp sections together. 

and forming therewith a spring chamber, the side walls HOUSEHOLD ALTAR.-Leo C. Beaudet, projecting beyond the transverse walls. New York City. A compact and ornamental altar 
SWITCH LOCK.-Jos. Judge, Pittston, table is provided -by this invention, adapted to be 

Pa. Combined with a switch stand having a notched folded to produce an inclosing box or cabinet in which 
keeper Is an apertnred switch lever and a lock consip(- the adjunctive candelabra and vases are kept, but 
ing of an apprtnred casing and a spring-pressed bolt in · which may be quickly nnfolded into altar form to sup
the casin!!, the keeper being adapted to pass through port the sacramental altar service ware. A telescopic 
the aperture of the SWitch lever and be engaged by the supporting standard and base theretor is also provided, 
bolt of the lock. The lock is so made and located that a/fording a column of proper heIght to snstain the table 
the moment the ' switch lever is in position to close suitably elevated, or allow the entire device to be greatly 
the switch it will antomatlcally be locked to the switch reduced in height if desired. 
standard, and tbe switch lever cannot be released 
except with a key. The lock Is simple and of few WAGON JACK. - Frederick Finsterer, 

parts, and cannot be opened by striking or otherwise Avon, Montana. Combined with a toothed lifting bar 
jarring its exterior. IItted to slide and a hand lever carrying a lifting hook 

adapted to engage the toothed bar, is a bolt IItted to 
Agricultural. 

CORN HARVESTER.-James W. Miller, 
Stewartsdale, North Dakota. The construction of this 
device i s  such that the portion containing the drop 
mechanism amI. cutting blade or blades may be carried 
downward to cut close to the ground, or carried npward 
to cut the com some distance from the gronnd. The 
cnttlDll: knife is also adjnstable to any desired angle or 
vertically, and means are provided whereby the cut 
corn may be effectually guided to dumping platforms 
which are capable of being operated by the driver of 
the machine at will. This ha"ester is designed to be 
of very simple, durable, and inexpensive construction, 
and it is especially adapted for cntting a com growing 
in the Northwest, the ears of which project from the 
stalk at or with their stems below the ground line. 

WEEDER. - Frank Hulse, Goshen, N. 
Y, This is a simple machine designed to take the place 

slide and'engage the toothed bar while beinlt actuated 
from the lIfting hook. The construction is simple and 
durable and very effective In operation, being arranged 
to automatically and securely lock the lifting bar in 
place to snpport the load. 

CAN OPENER. - Anthony Ward, New 
York City. The main portion of this device is formed 
of a single lenl!:th of wire bent to torm a handle at one 
end and a pivot at the oPl>osite end, the cutter having 
an aperture through which the wire Is passed wben the 
cutter is secnred In Il xed position on the wire. The 
device is  very simple and inexpensive, and the blade is 
so formed that tbe wall. of the kerf produced will be 
quite smooth, and when the knife Is introduced into the 
head of the I;an it will not have a tendency to leave the 
head dnri n �  the process of cutting. 

CULINARY VESSEL. � Seth Williams, 
Sing Sing, N. Y. An improved article of mllnufacture 

and the edges of the bottom. 

BURNER. - Theodore A. Williamson, 
Allegheny, Pa. This is a hydrocarbon burner for cook
Ing or heating purposes, ILnd has a bottom plate formed 
with a coli, connected with one end of which Is an oil 
supply, a back plate resting on the bottom plate having 
c.. channel connecting with the other end of the coil, 
while one or more burners on the back plate are con
nected with the channel to receive the gas and oil snp
ply. The device is simple and durable in construction, 
and arranjted for convenient insertion and use in 
ordinary stoves. 

MUFF. - Catharine Booss, New York 
City. This invention provides a simple and inexp�n
sive device which may be easily applied to a muff to hold 
it i n  correct shape, and by which the muff may be at
tached to the persen. A ring, either Ilat or round and 
preferably yield ing, is secured withm the body of the 
muff, and in one side of thi s  ring is an outwardl y ex
tendine: ear from which extends a chain to the free end 
of which a bracelet is attached, to be worn on the 
wrist. 

SHOE HORN. - Newton A. Dickinson, 
Essex, Conn. This is an improvement on that class of 
shoe horns whiclrtiave a pivoted lever to press the heel 
portion of a rubber or leather shoe against the lower 
portion of the horn. thus forming a clamping device 
for pulling on the shoe. The lever has its upper end 
curved to form a Ilnger hold and a roller is mounted 
longitndlnally on its lower end, the lever beine: pivoted 
to the hom and adapted to swing in a plane parallel to 
it. The lower ends of the horn and lever may, if pre
ferred, be convex and concave, whereby they are 
adapted to lit together. 

E A R  T H AUGER. - Bradford Lane, 
Carl ton, Oregon. This is a device especially deSigned 
for use in digging post holes, the cutting blades being 
rigidly snpported from a singl e handle, and the blades 
being curved or conc�ved transversely and having in
turned bottoms, with slightly diagonal bottom edges, 
one side and the bottom of each blade being sharpened. 
This auger is calculated to effect the cutting of a large 
bole in an easy and expeditious manner, enabling a 
large bite to be quickly cnt and :compactly held while 
being removed. 

PE�HOLDER.-Theodore O. Earle, New 
York City. This holder consists of a cyl inder with an 
opening in one side and a lever having a movable ful
crum in the cylinder, one end of the lever engaging a 
pen while its other end has a button extending out 
through an opening Ilush with the outer face of the 
cyl inder. The penholding attachment adapts itself to 
pens of different thicknesses, and the pen Is effectually 
clamped and held in proper position for use, or may be 
q u ickly and conveniently released and removed wltbout 
soiling the Ilngers. 

ULASP.-George W. Kuchler, Yonkers, 
N. Y . ,  and Hermann C. Fischer, New York City. A 

device which may be utilized for clamping either heavy 
or light articles Is provided by this invention. It is of 
the caliper type, in which the free or clamping ends of 
the arms are normally held apart by a spring, a locking 
lever being prOVided capable of forcing the arms to 
close npon material of varying thickneBS and lock the 
arms In such position. The device is simple and inex
pensive, and when made in small size for a garment 
clasp, the lockIng may be effected by one hand. 

INKSTAND. - George W. Galbreath, 
Sedalia, Mo. This is a fountain inkstand, in which an 
apertured cap secured to the body carries a hollow lIexi
ble ball with top and bottom apertures, the lower one 
registering with the aperture in the cap, a tube being 
carried by the bull, the tube being at tached at its u pper 
apertured portion and extending at its l ower end down· 
ward within the body of the stand. 'J'he moment a por. 
tlon of the attuchment is pressed downward the ink 
dows upward to meet the pen, so that the ink is pre
sented to the pen only when needed, tqe ink ordinarily 
remaining in the body.of the stand, where it is protected 
from dust; etc. 

POLICE NIPPERS.-Samuel A. French, 
New York City. The body of the nippers is made in 
the usnal way, and consists of two pIvotally connected 
members, each embracing a handle of essentiall y  L 
,hape, and a curved arm integral with the handle, but 
the construction io such that the ni ppers may be con
veniently manipulated by one hand, and 80 that the 
moment the lock latch or lever i. released the arms of 
the nippers will automaticall,y assume lin open position. 
The action of the lock latch or lever is also more easy 
and certain than heretofore, and its constrnction and 
location such that when the nippers are carried in the 
pocket they wil l  not present sharp edges to tear the 
clothes. 

AGING WHISKY. - John H. Halligan, 
Huntsvil le, Texas. This invention provides an ap
paratus desil!:ned to affect whisky in a very short time 
In much the manner that it Is affected by allowing it 
to lie in barrels for a term 01 years. The apparatns 
consists of a cyl inder, the lower part of which forms a 
heating chamber, while suspended In Its upper part is a 
whisky holding tank, the arrangement being such that 
the whisky may be uneqUally heated to give it a slow 
rotary motion within its tank. Itts desigued in practice, 
by thirty days' treatment with the apparatus, to give 
whisky the apparent age of from eight to ten years. 

NOTE_-Copies of any of the above patents will be 
fnrnished by Mnnn & Co., for 25 cents each. Please 
send name of the patentee, titie of Invention and date 
of thiB papar. 
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NEW BOOKS AND PUBLICATIONS. 

THE OPTICS OF PHOTOGRAPHY AND PHO
TOGRAPHIC LENSES. By J. Traill 
Taylor. London: Whittaker & Co. ; 
New York : Macmillan & Co. 1892. 
Pp. viii, 244. Price $1. 

This little work should be designated as both practi· 
cal and timely. It is practical because it covers the 
Itround of the construction, relative good and bad quali
ties, manipulation and testin..: of lenses. Mounts and 
cells, the grinding of lenses and special cases are also 
treated. It is timely because in these days a photo
grapher should know something abont the tools of his 
trade and should not be patitled to merely make the 
exposures. He should know something of what this 
book teache�. 
MONEY, SILVER AND FINANCE. By J. 

Howard Cowperthwait. London and 
New York :  G. P. Putnam's Sons. 
1892. Pp. v, 242. Price $1. 25. 

The author of this book is opposed to the free coi n 
age o f  silver. I n  his preface h e  speaks of " the ludicrous 
spectacle of thousands of me n devoting their time lind 
labor to the taking of silver out of the mines, where it 
could do no harm, for the purpose of placing it in the 
Treasury's vaults, whence its monstrons bnlk menac". 
the industries and the general prosperity of the Coun
try." Such a writer has evidently the courage of his 
conviction, and snch a quality is a commendation of his 
book. 
ELECTRIC LIGHT CABLES AND THE DIS

TRIBUTION OF ELECTRICITY. By 
Stuart A. Russell, with 107 illustra
tions. London : Whittaker & Co. 
and George Bell & Sons. 1892. Pp. 
xi, 319. 107 illustrations. Price $2.25. 

This accession to .. The!Specialist's Series " is worthy 
of a warm welcome. It is a book written, not for the 
meetiD!{ of the reqnirements of some English " exam.," 
but for the working engineer. The thoroughly practi
cal natnre of the work Is evidenced by its topics, such 
as different methods of cable construction, economical 
current density in conductors, serlee,multiple arc,three
wire and Ilve-wire distribution, and many others. Un· 
derground lines and systems receive very full considera
tion, American and English examples being liberally 
drawn upon. Calculations are employed throughout 
the work, but the mathematics are kept well within 
range of the I{eneral practical engineor. 
THE ELECTRIC RAILWAY IN THEORY 

AND PRACTICE. By Oscar T. Crosby 
and Louis Bell Ph. D. New York: 
The W. J. Johnston Co. 1892. Pp. 
400. Price $2. 50. 

With nearly 150 i l l  ustrations this book is a very good 
contribution to one of the most important branches of 
electrical engineerinlt. What the railroad of the future 
will be, and what part electricity wil l  play in its de
velopment is altogether conjectural. This book tells 
what the aspect of the subject is to-day. The subject" 
of prime motors, electric motors, and car equipments, 
the line track and station economy, storage battcry trac
tion, high speed service, and commercial considerations 
are typical subjects. In the Ilve appendices considera_ 
ble usef.tl information is given, notably a section on 
IightningJprotection, by Professor E l i hu Thomson. 

MICHAEL FARADAY, MAN OF SCIENCE. 
By Walter Jerrold. New York and 
Chicago: Fleming H. Revell Co. (No 
date. ) Pp. 160. Illustrated. Price 
75 cents. 

The story of Faraday's life, fascinating in its details 
of his inauspicions start In life. and of his later work, 
which stamped his as one of the greatest minds that 
England ever produced, is given in graphic and popular 
form in this little volume. The tale is an inspiring one. 
The Illustrations of places connected with the philoso
pher's lite give the book additional value and in terest. 

THE TANNINS. 
M. Vol. I. 
pincott Co. 

By Henry Trimble, Ph. 
Philadelphia: J. B. Lip
Pp. 168. Price $2. 

This is a monograph on the history ,preparation, proper
ties, methods of estimation. and uses of the veltetable 
astringents, with an index to the literature of the sub 
ject. T h e  latter cannot fail to b e  especially valuable to 
any one proposing to conduct experiments in this l ine, 
aI! it  appears there has been quite a library published in 
rellard to the tannins. The kind of Information which 
the tanners are looking for,I however, that which will 
enable them to readily determine the absolute and rela· 
tive tanning values of d ifferent tanDing materials-seems 
to be bnt little nearer their reach than it was broul(ht 
by the experiments of Sir Humphry Davy in , 1803. It 
is not yet certain but that there are as many klDds of 
tannin as there are of tanning materials. 
ESSENTIALS OF PHYSICS ARRANGED IN 

THE FORM OF QUESTIONS AND A N
SWERS. Bf Fred. J. Brockway, M.D. 
PhiladelphIa: W. B. Saunders. 1892. 
pp. 330. Price $1. 

This " quiz compend " purports to give the essentials 
of physics for medical students. It is always an open 
qnestion what the essentials are. In the case of this book 
we feel that we award it  much praise in stating that we 
believe most medical practitioners satisfy their con
sciences with a far more meager allowance of physics 
than we have here presented. It wouid prove, we be
lieve, a useful manual for teacher's use In other than 
medical schools. 
A MANUAL OF MINING. By M. C. Ihlseng, 

C. E., M. E. , Ph. D. New York: John 
Wiley & Sons. 1892. Pp. X, 428. Illus
trated. Price $4. 

This work is a treatis� on mining engi neering from 
the aspect of an American. In this sense it is specially 
val nable. The works on this and k indred pubjects have 
h itherto been to some extent hampered by tradition.  
The preparatory work, methods, extraction of ore, ap
pJicution of electricity and water power, pumping, venti·  
lation and many other heads might be quoted in addi
tion to show the exhaustive way in which the topic i. 
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treated. A l is t of authorities quoted, and of " manu
facturers represented in the i l l ustrations" (meaning, we 
presnme, manufacturers' machines and appl iances, 8e 
we see no portrai t.) are commendable features. A pe
c u l i arly ful l inrlex closes the work. 

BI,ECTRICITY AND ITS USES. By J. 
l\1unro. London : The Religious 'rract 
Societv. Fleming H. Revell Com
pany, • New York and Chicago, sole 
agents. 1890. Pp. xv, 208. Price 
$1,4,0. 

The oft-trod ground of popular description of electri
cal appl iances is  traversed in thi8 attractive volume. 
Its neat shape and numerous i l l ustrations make it  a 
contrihution of 60me val ne, although in so crowded a 
field. 
PRACTICAL DIRECTIOXS FOR ARMATURE 

AND FIELD l\1AGXE'r WUDING. By 
Edward Trevert. Lynn, Mass. : Bu
bier Publishing Co. . 1892. Pp. 11d. 
Illustrated. Price $1. 50. No index. 

J c itutifit �lUtri,au. 

7'he charge f()T Insertion undtr this hMd is One Dotlar a tin. 

jor each insertion : about eight 'words to a line. Adt1er

tisements must be received at publication office as early as 

Thwrsday morning to appear in the jollowino week's issue. 

Wanted-50 second-hand screw-cuttlng lathes, 8 to l2" 
swing, eitber foot or steam power. Will pay cash. 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, Hart.ford,Ct. 
For foundrymen's metallic pattern letters and figures 

send to H. W. Knlgbt & Son, Seneca Falls. N. Y. 
Universal and Plain Milling Macblnes. 

Pedrick & Ayer, Pbiladelphia, Pa. 
For first-class patterns write to Cbas. Casseil, general 

patternmaker, Canton, Ohio. 
For Sale-Patent No. 465,137, pocket registering bank, 

$f.oo. Address W. F. Hutchinson, Passaic, N. J. 

of a gravity battery ? A. Use pure water, and drop the 
crystals of copper snlphate into the bottom. A few tea
spoonfuls of salt or ot sodium sulphate may be dissolved 
in water and added to start the battery. 

(4120) J. l\1. writes : I desire to learn of 
some absorbent that can be used iu connection with 
the storage of certain perishable products, such as eggs. 
I want to find someth ing that will absorb gases and 
odors, withont giving off any odor itself. You are 
aware, no doubt, that in machine storage, it seemt! 
necessary to keep rooms tight, and consequently any 
gases given off are confined in the rooms. It is this I 
want to get rid of, as it seems to affect the articles of 
the more delicate kind of perishable merchandise. A. 

We would suggest the use of a strong solution of 
potassium permanganate exposed in shallow vessels. 
Bone charcoal would also have a good effect. 

(4121) J. B. says : 1. He has been trying 
aristotype t:aper, and succeeds well except when mount· 
ing. After printing and toning I throw the prints into 
cold water and wash in several waters for two or three 

This book is of interest now w h en so many an,ateur Steam Hammers. Improved Hydraulic Jacks, and Tube hours. I use starch paste new made, but perfectly cold 

electricians are experimenting with mot.or.. The d i rec-
Expanders. R. Dudgeon, 24 Columbia St., New York. and thick ellough to be stiff when . cold. I take the 

tions for winding, while not goinJ:: very deeply into the Screw macbines, milling macblnes. and drill presses. print from the water and lay face down on gl ass and 

subjects of sizes for given power, e t c . ,  a're clear and Tbe Garvin Maeb. Co .. Lai!!bt and Canal Sts., New York. put blotting paper on it, and that takes away all water. 

simple, and so expressed ftS to be un derstood easily. Centrifugal Pumps for paper and pulp mills. Irrigating I then brush paste over the print carefully, taking Care 

The last portion of the work, a l i ttle leBs than one balf. 
and sand pumping plants. Irvin Van Wie, Syracuse, N. Y. to cover every part of it.  I then lay the print on the 

is devoted to an outline of the principles of commercial For Sale-Eleven bundred acres best coal land on mouct and squeeze it down perfectly flat. I generally 
Pacific coast. For samples, etc., address C. F. Pearson, WI'pe off wI' th ,vet whl' te cloth I often use a handker motors and dynamos, and contain. a few useful tables. box 148. Portland, Ore"on. 

. -
� chief, wringing it as dry as possible before using. It is 

PRACTICAL CENTERI:"OG. By O wen B. 
l\1aginnis. New York : William T. 
Comstock. 1891. Pp. 80. Illus
trated, Price $1. 50. No index. 

The h.nd of the practical b u i lder an d constructor ap
pe.rs in the pages of this book. The thoroughl y  prac· 

tical cast of Its text and the many u.eful h ints scat
tered through it  make it usefll l read ing for all who are 
engaged in the class or cn�ineering work of which it 
tre�t8. The conclud i ng chapters on hOllse carpentry 

are excellently concei ved and Pllt before the reader. 

The Shoe and Leather Reporter An· 
I I n a l  for 189'2 is a volume of nearl y 750 pages. The 

main portion of the book is a d irectory of the boot and 
shoe manufacturers, tanners, dealers in  leather and flnd
i l l .g�� hide8, (ure. etc. , and manchinery manllfacturer@, 
111 the Un ited States and Canada, with names of promi
nent firms i n  other parts of the world. It also has par
ticulars as to the organization of tl n um ber of trade 
bodies in  different cities, and various other matters of 
interest m the shoe an d leather trades. Publ ished by 
the Shoe and Leather Reporttr, New York. 

SCIENTIFIC AMERICAN 
B U I L D I N G E D I T I O N . 

M A R C H  N UMBER . - ( N o .  7 7.)  

TABLE OF CONTENTS. 

1. Elegant plate in colors of a residence in the Queen 
Anne style of architectu re, erected for F. S. 
Andrew., at Seaside Park, Bridgeport, Conn. 

Perspective view, floor plans, etc. Longstaff & 
Hurd .. rchitects, Bridgeport, Conn. Cost $7,000 
complete. 

2. Plate i n  colors of a cottage at Richmond , Mo. Per
spective elevation and fioor plans. Cost $1,500. 

3. A residence at Cleveland, O. An admirable design . 
Floor plans and perspective elevation. Cost 
about $6,000. 

4. A cottage at Gardner, Me.,  erected at a cost of 
$1,900. Perspect ive elevation and floor plans. 

5. Floor plans and perspective view of a Colonial 
housc at Portland, IIIe. Cost $3,800 complete. 

6. Design for an ornamental chimney piece. 

7. A cottage at Portland, IIIe.  Cost $3,500 complete. 
Perspective and floor plans. 

8. Floor plans and perspect i ve view of a very attrac
tive Queeu Anne cottage erected at Bab)' lon, L. I.  
Cost complete, $2,800. 

9. View of the proposed Odd Fel l ows' Tem r l e  at 
Chicago. To be the most imposing structure of 
its kind in the United States, and the tali est build· 
ing in the world . Height 5,Xl feet. 

10. Sketches of an Engl ish cottuge . 

11. An attractive residence recently erected at Belle 
Haven Park, Greenwich, Conn., at a cost of 
$11,000 complete. Floor plans and perspective 
elevat ion . 

12. A residence at East Park, IIIcKeesport, Pa. An at
tractive design. Plans and perspective . Cost 

about $4,000. 
13. A cottage at Asbury Park, N. J, An excellent design. 

Cost $5,300 complete. Floor plans and perspective 

elevation. 
14 Miscellaneous contents : Lawn planting ; how to do 

it and what to avoid, with an iII ustration.-A 
suggestion for inventors. - Acoustics. - They 
bought burning houses.-Timber in damp places, 
-The taper of chimueys.--Stai ned cypress.-Low 
ceilings.-An improved woodworking machine, 
ilIustrated.-A fine machine for cabinet shops, 
illustrated. - Swezey's dumb waiter. - Graphic 
representation of strains. - An i mproved door 

hanger, i 1lustrated.-A new woodwork ing rna · 
chine, i I Iustrated.-The baths of Diocletian . -The 
Stanley plumb and level, i I Iu8trated. - The 
Diamond IIIatc h Company. 

The Scienti fic American Architects and Builders 
Bdition is issued monthly. $2.50 a year, Single copie., 
25 cents. Forty large quarto pages, equal to about 
two hnndred ordinary book pages ; forming, practi. 
cull y, a large and splend id IIIAGAZINE OF ARCHITEC' 
TURE, richly adorned with e tegant plates in colors and 
with fine engravings, iI Instrating the most interesting 
examples of IIIodern Architectural Cor:struction and 
allied snbjects, 

The Fo l ines •• Richnes •. Cheapness, and Convenience 
ot tlliA work have won for it the LARGEST CIRCULATION 
of any Architectnral pnblication in the world. Sold by 

all newsdealers. 
lIlUNN & CO .. PuBLI8HERS, 

361 )Jroadway, New York. 

For the Original Bogardus Universal Eccentric lIIi11, 
Foot and Power Presses, Drills, Shears, etc.� address 
J. S. & G. F. Simpson, 26 to 36 Rodney St., Brooklyn, N. Y. 

Headquarters powerful slow speed electric motors for 
boats "nd sewing macbines, 1-<1 H. P., $15. Accurate 
ammeters, $l2. Strong battery. Cir<:nlar. Taylor Bat
tery Co., 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. 

A middle aged married man, a traveled salesman of 
experience, now permanently located at Denver, Colo. 
(pop., 150,000) ,  where he has extensive acquaintance, de
sires agency of some Eastern or foreIgn specialty. Ad
dress Brewster & Co., Mendota Block, Denver. Colo. 

Jl:irSend for new and complete catalogue of Scientific 
and otber Books for sale by Munn & Co., 361 Broadway, 
New York. Free on application. 
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IRS 
HINTS TO CORRESPONDENTS. 

Name" and A ddre" .. must accompany all letters, 
or no attemion will be paid thereto. This is for our 
in/ormation and not for publ ication. 

Refere nce" to former artic les or answers should 
give date of pnper and poge or number of question. 

I n q u l rle" not answered in rellsonable time should 
be repeated ; correspondents will  bear in mind that 
some answers reqn ire not a l itt l e re8earch. and, 
though we endeavor to reply to al l either by letter 
or in this depnrtment. ench mllst take his turn. 

Speci a l  Writte n I n form ation on matters of 
p�r80nol rather than general interest connot be 
expected w ithou t  remunerat ion . 

Sci e n t i fi c  A merlcau Supplement .. referred 
to may be had at the office. Price 10 cent. each. 

B o o k "  referred to promptly suppl ied on receipt or 
price. 

M i n e ral .. . ent for examination should be distinctly 
marked or labeled . 

INDEX OF NOTES AND QUERIES . No. 
Chemical tricks . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 4119 
GIR8S etching . . . . . . . . . . . . . . . . . . . . . . . . . . . . . • . . . . . . . .  4142 
Induction COII. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  . 4129 
Meerschaum. burnt. to restore color . . . . . . . . . . . . . . .  . 4124 
M u .hett steel, to work . . . . . . . . . . . . . . . . . . . . . . . . . . . .  4130 
Nickel, to oxidize . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  . 4116 
Photographic formulas . . . . . . . . . . .  4121, 4122, 4133, 4 141 
Relay, windillg for . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  4118 

(4116) F. E. H. asks (1) Is there any 
way to oxidize nickel ? A. '1'0 oxidize nickel give it  a 
thin coating of silver ann oxidize wit.h sodium sulphide 
80lution, or try dippil!g the nickel mto a sol ution of 
merc urous nitrate and then treating with sodium su l_ 
phate solution. 2. How is etch ing 'done on souvenir 
"poons ? A. For silver etching we refer you to the 

SC IENTIFIC AlIlERlCAN, No. 15, vol .  65, query 3445. 
(4117) P. B. W. asks : 1. Will you pub-

l ish how to cure a cigarette habit ? I bave been a slave 
to it for the last 5 years. A. Quit the dirty habit at 
once and forever. 2. What is good to take the pain 
out of my breast that the nicotine has made ? A. Stop 
smoking, 3. Is there a substance that you can put in 
your tobacco that will kill the nicot ine ? A. No. 

(4118) W. R. B. asks : 1. What size wire 
shou l d  I use for a telegraph relay maj!'net ? A. Use 
No. 32 or 34. 2. Of what sized iron should I make my 

iron core ? A. % inch d iameter and 1)4 i nch long. 3. 
How long and thick should the wire coil. on the relay 
cores be? A. The length of the core and Us inch out
side diameter. 4. Please state some way of softening 
cores? A. Heat them to a cherry red and bury t.hem in 

ashes overnigh t.. 5. What kind of iron should I use ? 
A. The softest wrought iron. 6. Wh'lt size wire and 
coils should I URe on my sounder to work on short 
circuit, on a circuit ot two or three miles? A. No. 24 
for local and No. 32 for line. 7. If I made the parts of 

my instrument of iron, would it be better !.o temper the 
iron or leave it soft, to give the be.t sound ? A. If 
you use h'on, leave it soft. For all parts except the 
magnet cores, yoke and armature, brass is preferable to 
iron. 

(4119) T, C. S. writes : 1. What chemi
cal could I put into a glass and let dry anrl in a l ittle 
while, by pouring water or some other chemical into 
glass, turn it  (the water or chemical) black or any dif

ferent color? A. For black add a little nut galls and 

iron sulphate, both in powder. For blue nse ferridcy
anide of potassium in place of the nut galls. Excellent 
effects may be produced with aniline colors in very 

"mall quantity. 2. Would a 40 ohm telegraph sonnder 
work with two batteries on a line of ten or fifteen feet? 
If not how could I remedy it? A. Yes ; but it should 
have more battery. 3. How d o  you mal,e the 80111l1on 

now all right to all appeaMince. If I place them between 

blotters to dry. the paper makes them wool ly, for i t  
sticks to t h e  blotting paper. If I l a y  them o u t  o n  a 
table to dry, they get along all right til l  they get pretty 
d ry, then the corners begin to turn up, and sometimes 

the side. leave the mount too. The man I buy my 
paper from .ays to treat the paper as al bumen. paper, 
I have tried it  every way, and I have lots of trouble 
w ith it, and am a little doubtful about it. Please send 
me a good formula for tomng aristo paper, also di
rections for mounting and burnishing'. A. A better 
mounting paste than starch for ar istotype prints is : 

Nelson'S No, 1 photo. gelatine . . . . . . . . . .  4 0zs. 
Water . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  16 0zs. 
Glycerine. . . . . . . . . . .  . . . . . . . . . . . . . . . . . .  1 oz. 
Alcohol . . .  . . .  . . . .  . .  . . . .  . . . .  . . . . . . . . . . .  5 ozs. 

Dis,olve tbe gelatine in warm water, theu add the 
glycerine, and lastly the alcohol . This is said to 
prevent cockling. Alum should be used in the toning 
and fixiug solution to harden the snrface. A com· 
bined toning and fixing solution is made up as follows : 

1. Hypo . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 10 oz •• 

Add water to make . . . . . . . . . . . . . . . . . .  :l6 oz •. 
When dissolved add 4 ozo. of powdered al um. 

2. A. S ulphocyanlde of ammonia, c. p. 1 oz. 

Dissolved in water . . .  . . . .  . . . . . . . . 2 oz •. 
B. Dry chloride of gold, c. P . . . . . 15 grains. 

Chloride of ammonia . . . .  . . . . .  60 grains. 
Dissolve in water . . . . . . . . . . . . .  2 oz •• 

Add B to A in small portions, shaking after each ad· 
d ition till the precipitate formed is redissolved, then 
fllter. This Sol l1 tion should he clear and colorless and 

be kept in a yel low bottle. 

3. Nitrate of lead . . . . . . . . . . . . . . . . . . .  90 grains. 
Water . . . . . . . . . . . . . . .  . . . . . . . . . . . . 2 0zs. 

Different tones can be made by various combinations 
of the three sol utiono. 

No. 2 . . . . . . . . . . 2 0zs . 

f No. 1 .  . . . . . . . . . . . 8 0zs. 

Warm tones. No. 3. . . . . . . . .  2 drachms. 

Purple tones . 

Cold tones. 

l Water . . . . . . . . . .  6 oz •. 1 No. 1 . . . . . . . . . .  . . 

No. 2 . . . . . . . . . . .  . 

No. 3 . . . . . . . . . . 
Water . . . . . . . . .  . 

8 ozs. 
3 0zs. 
4 drachms. 
5 0zs . r No. 1 . . . . . . . . . . . 8 0zs. 1 No. 2 . . . . . . . . . . . . 4 oz •. 

No. 3 . . . . . . . . . . . .  4 drachms. 
Water .  . . . . .  . .  4 ozs. 

The bulk of the solution' may be lessened by using one
half or one· quarter the proportions above stated. After 
the prints ar� drl', and before bnrnishing, rub the fol
lowing l ubricator over tbe surface : 

Cetaceum (spermace�i) . . • • • • • • 10 gramme •. 
Castile soap . . . . . . . . . . . . . . . . . . .  0 10 grammes. 

Alcohol . . .  . . . . .  . . . . . . . . . . . . . . .  1 kilogramme. 

This will gi ve a good gloss. 2. Are the roller burnishers 
ahead of the other kind? A. They are conoidererl 
superior. 3. The other day I sensitized some albumen 
paper with nitrate of eilver, and after printing and 
toning I found it all covered with little blisters about 
the size of a pin head ; at lea.t they seemed to me to be 
blisters. The paper looked l ike pebbled leather. Was 

it my fault or the fault of the paper? A. Blisters gen· 
erally occur when the solutions are of uneven tempera. 
ture. All solution. should be between 700 and 800 F. 
IIIake the fixi ng bath one ounce of hypo, to eight of 
water, and to each gallon of this add two ounces of 

alcohol and two drachms of ammonia 0'8800, This is 
said to prevent blisters. 

(4122) Young Electrician asks : 10 What 
n umber of the SUPPLEMENT contains the construction 

of the electroplating outfit ? A. See SUPPLEMENT, No. 
310. 2. What becomes of the energy that is employed 

in "plnshing water in a cburn ? A. lt is dissipated In 

the form of heat. 3. How are storage batteries con
structed, and how many cells would it take to l ight 
ei!!h!. 16 cand le power lamps through an evening, the 
plates in the cells to be 10 in. by 8 in . by � in. ? A. 
Consult SUPPLEMENT, Nos . 322, 677, 685, 342, 426, 455. 
lt will requ ire 11 cells for 20 volt lamps. 

(4123) H. S. , A. L. 8. , and others ask 
how to �restore a meerschaum pipe which has been 

bu rnt. A. Place corks in both the bowl and stem hole 
of the vi pe, lind place for one minut� in boiling milk, if 
the pipe is to be slowly colored and h�rd, and for the 
same length of time in boiling beeswal:, if the pipe IS 

to be colored quickly. 

(4124) G. D. C. asks : 1. Can tht' simple 
electric motor described on page 498, .. Exp",imental 
Science." be run by the gravity battery ? If 80, Itow 
mAny cel ls  wOllld It require to run the motor at 50il 

revolutions per minute ? If ne gravity battery wili not 
run the motor, how many cells of Dr. Gassner'. dry bat· 

tery will it take to run the motor, or will 11 run it at al l ? 
A. Neither the gravity nor the dry battery is suitable 
for runninr. the simple motor. The motor has very low 
resistance and requires a battery of low resietance. 2. 
If the motor be connected up as a dynamo, or as the 
motor should be and run at about 500 or 1,000 revolutions 
per minute by foot power, would it give a current of 
electricitY which could be telt by any one, without an 

induction coil? A. The motor does not act well a. a 
dynamo. It generates only a very sl ight current. For 
a dynamo, wind the armature and field magnet with 

finer wire and use soft cast iron in the field magnet •. 
(4125) Tel. writes : I am making tele

scope as descri bed in U Experimental Science. " I have 
an acromatic objective glass 2� in. d iaDleter, 44 in. 

focus. The other gla.ses are "ye lens, � in . focus, field 
lens 2 In. focus. Should I have tube 40 in. long? I 
had already made 'the tube before I got glasse8, and it 
is 32 in. long. Will that do as wel l ? A. The 32 in . 

tnbe will answer. You can make out the length of the 
tube by means of a dr"w tube. 

(4126) l\1. D. wrItes : 1. I am making 
the motor de8cribed in SUPPLEMENT, No. 641, and would 
like to know if the core of the armature could be made 
of a coil of sheet iron instead of the wire? Would it 
give as good results ? A. Sheet iron will  not answer as 

well as wire. 2. Would this same armature do for 
other motors with field magnets of solid iron instead of 
Russia iron ? A. Yes. 3. How many cells of storage 
battery would it require to run th is motor, and how many 
gravity cells will be required to charge the storage bat
tery ? A. Two cells of storage battery. The graVity 
battery is not suitable for running the motor, but w i l l  
answer f o r  charging the stornge battery, 4. What is  
the least number of volts required to run this motor? 
A. Four. 5. What size dynamo would this motor run ? 

About how many lamps would the dynamo light, each 

about ten candle power? A. A very smal l  one. So 
8mall in fact, thot i t  would not be of much accouut 

practically. It is  poor policy to run a dynamo by an 
elect.ric motor driven by batteries. BetteI' make use of 
the battery current, which is much greater than you 
could produce in the manner suggested . You might pos· 
sibly run one or two lamps of smallest size. o. Would  
this motor run a 16 ft .  cauvas boat? How could the 

speed be regulated ? A. Yes ; slowly. You would 
hardly need a speed regulator. The regulation, however, 
can be effected by i ntroducing more or less resistance 
in the circuit. 7. Could thie motor be made more 
powerful by increasing rli mensions ? A. Yes ; but we 
do not advise basing the calculatIOns for a larger motor 
on the dimensions aud proport lons of th is. 8. In what 
number of SCIENTIFIC AMERICAN SUPPLEMENT would 
I find a description for simple dynamo? A. Nos. 161 
and 600. 9. How cou l d  the battery be fixed to keep it 
from splash ing out by the movements of a boa t ?  A 
The battery may be provided with a close fitting cover 
havin/( a small vent tube. 

(4127) H. l\1. T. asks : Can you give 
instructions Jor making a Ruhmkorff coi l ?  A. Con

sult SUPPLEMENT, No. 160. 

(4128) W. A. H. writes : 1. 1 have a 
glazed earthenware vossel. the right size for a porous 

cup, but know of no way to take off the enamel. 
Could you suggest one ? A. The glaze can not be re
moved. Better purchase your porous cel ls. They cost 
very little. 2. I bave a sinl:le fluid four·cell battery, 
each cell consisting of a number of electric l ight 
carbons with a leaden ring cast Ilround one end and a 
rod of zinc, well amalgamated in the middle:  Inside is 

solution of salt and water. After being worked through 
a door bell a few days the current diminishes, but the 
difficulty is removed by cleaning the zincs. Even then 
the current does not exceed two and one·half volts. A 

film seems to come over the zincs. Could you tell me 
of any way to get more corrent without so much 

trouble ? Have tried sal-ammoniac, but the current does 
not increase. Is the zinc sm'face too smal l ?  A. Con
vert yon battery into a ]'ullel' battery by placing the 

zinc in a porous cell having mercury in the bottom, into 
which the ziuc dips. Place bichromate .olution Ollt-
8ide the cell and water inside, The carbons will , of 
course, be immersed in the bichromate solution, A cur
rent is measured by amperes, not by vol ts, hence your 
characterization of your current is meaningless. 

(4129) H, A, A. asks : 1. Why is the in
duction coil described in . . Experimental Science " 
wound as two coils ? A. To prevent the passage of 
sparks from one end of the coil to the other. 2. I want 
to make an induction coil about 4 inches long by 2 

inches in diameter; will a Yo inch core be large enough ? 
A. The core will do. 3. How much and what size wire 
will I require ? A. Use two layers of No. 18 in the 
primary, and fill the spool with No. 36. 4. I saw a 
core made inside of 1\ bras. tuhe, and to decrease the 
current the tube and core were both pulled out. Was 
this right or should not the core be stationary ? A. 

It is right to have both the brass tube and the core 
movable. The brass tllbe may be omitted If the core is 

movable. 5. How Can I splice some pieces of No. 26 
wire together to use on an induction coil ? A. Twist it 
together neatly and solder with soft solder, taking care 
to wash off all traces of soldering fluid to prevent cor
rosion. 6. Is there a SUPPLEMENT tbrough which I csn 
get some hints on making an Induction coil l ike the 

above? A. None that gives other information than that 
contained in .. Experimental Science." 7. Please make 

the following from .. Experimental Science." page 550, 
clearer. A pieee of quite thin brass should be bent to
gether in a U form, and the wire should be allowed to 

pass through the channel thus formed. A. The U 

shaped piece of metal is de.igned as a guide. It rests on 
the col i while the winding progre.ses and the thicknes8 
of the metal determines the .pace between the convo' 
lut.ions. 

(4130) J. J. O'D. asks : How to work 
IIIushett .teel to the best advautage, and how to temper 
it. A. Work Musbett steel i n  the same manner, and 

with I.he same care, as high tool steel. Must not be 

heated beyond a full red. Reqo ires no tempering. 
When the tool is finished unrler the hammer, lay it 
down to cool. Sharpen as other tools on the grlndston� 

or wet emery wheel. 
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(4131) E. N. H. writes : I intend mak

ing II motor l ike the onc described in .. Experimental 
Science " on pages 497-509 red ucing it one-balf. I am 
going to bave castings made for the field magnet and 
tbe armature. Could not the armature be cast with 
wedge like projections to facili tate the winding? A. 
Cast iron sbonld not be nsed for the Core of tbe arma
ture. 2. What size wire shonld the field magnet and 
the armature be wonnd with ? (In makinlt it � size.) 
A. It devends upon the source of tbe current and "be 
E. M. F. Probably No. 22 or No. 24 would answer for a 
battery current. 3. Should I put tbe same number of 
layer. alld convolutions as in making it  full size ?  A. 
Ye.. 4. I t  i t  is not a good plan to have tbe armature 
cast. cou ld I not cut out some pieces of the shape de
scribQd trom Rus.ia iron ? A. Yes. 

(4132) S. M. S. says : Can you give me 
a formula for sensitizing al bumen paper that does not 
need fuming with ammonia? One of my friends can 
make a .ensitizing bath tbat works nice. do not need to 
fume the paper. A. Try tbis : 

Water . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  l oz. 
N itrate of silver . . . . . . . . . . . . . . . . . . . . .  (O grs. 
Nitrate of ammonia . . . . . . . . . . . . . . . . . . . . .  30 grs. 
Liquid ammoma . . . . . . . . . . . . . . . . . . . . . . . . 3 min. 

Float tbe paper for 3 minutes. Tbe hydrometer should 
register from 54 to 66; Very important to keep bath al· 
kaline. 

(4133) X. Y. Z. says : I have a negative 
from which I have been making . i l  ver prints.and the sil
ver from tbe paper has got on to tbe negative.on account 
of dllmpness. I expect. and spoiled it  for printing. Can 
you tell me of any metbod of removing it ? A. It the 
negati ve is varnished. remove tbe latter by soaking in 
alcohol for a few minutes, then apply the following to 
the stained part: 

A. Sulpho cyanide of ammonia . • • • • . .  �ram. 
Water ... . . . . . . . . . . . . . . . . . . . . . . . . . . .  1 oz. 

B. Nitric acid . . . . . . . . . . . . . . . . . . . . . . . . � dram. 
Water . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  1 oz. 

Mix A and B and apply. A fresh solution should be 
maae for each negative. Follow by wasblng and ap
plying a satnrated solution of cbrome alum. 

(4134) W. H. W. asks : 1. What would 
be tbe re.ult If a motor or dynamo were constructed 
tbe same iu every respect. tbat is in tbe .. Experimental 
Science." Fig. 485. witb tbe exception of the armature 
core. or in otber word •• if the wi re of the armature were 
wound on a wooden core (tbe shaft being also wood) 
and everytbicg el.e being tbe same as in Fig. 485 ? How 
much euuent would such a machine cive, run as a 
dynamo. and how mucb current would it take as a 
motor to run it? A. The re.ult of tbe construction 
described by you would be to produce a very .light 
current wben u.ed as a dynamo, and as a motor it 
would po •• ibly rotate it.elf. but It would not be a .uc
c�s.. 2. What would he the re.ult if I wonnd tbe 
armature and put all the wire on the out.ide of tbe core. 
made as di rections, winding back aud forth over pins 
in  the sides of tbe core. bringing all the wire of the 
section on one side ? A. Tbe reoult would be a ma
cbine incapable of being used ei ther as a motor or a 
dynamo. as the currents in the different portions of the 
winding would counteract each other. 

(4135) D. P. sends us diagrams show
ing two halos concentric with the sun and four sun 
dogs or parhelia on a horizontal line with the sun lit tbe 
iutersection witb tbe halos. and asks explanation. 
Both halos are snrmounted by inverted colored balos 
tangent to each of the white balos. Tbe phenomena is 
attributed to the existence in the upper atmosphere. in 
the region of the cirrus clouds. of snowflakes thinly 
tlisper.ed through the air. wbich reflect and refract the 
ligbt of the sun at certain angles. As the snowflakes 
are crystallized in a great variety of forms. the reflec
tions and refractions from tbeir surfaces and throull;h 
their IIngular forms seem to account for all tbe known 
variation in halos, coronas, .un dogs or parhelia and 
pri,matic colors of the inverted halos. 

(4136) E. L. says : Noticing your direc
tions for coloring photos. in SCIENTIFIC AMERICAN of 
February 20. 1892. page 119. I teg to ask : 1. Will not 
the solution render the oil colors soft and flow over tbe 
other part of the paper when rnbbed wit'! the flnger? 
A. We tbink not. since the color is first thorougbly 
tlried. 2. Are the effects permanent, and for how long? 
A. Probably for several yea ... 

(4137) T. W. K. asks for the ingredients 
that compose luminous pain t. to make numbers that 
can be seen in the dark. A. Barium and calcium snl
phide. formed by ignition are cbaracteristic ingredients. 
See our ISUPPLEMENT, Nos. 229. 197. 249. 539. 

(4138) G. A. L. says : Please let me 
know through your paper whllt direction the north star 
is from the north vole? A. The pole star is now about 
1�0 from tbe true pole. Wben the middle one of the 
three stars in the bandle of the dipper (Mizar) Is on the 
meridian below the pole .tar. tbe true pole Is 1�0 be
low the I>ole star. In any po.ition of the line between 
the two stars the true pole is 1�0 from the north star 
toward Mizar. 

(4139) C. E. D. asks how to find the 
altitude of a triangle wben tbe ba.e and the sum of the 
altltllde and tbe hypotennse is given. A. Altitude 
= sum of altitnde and bypotennse sqnared minus base 
squared. the wbole divided by twice the snm of hypo
tenllse and altitude. 

(4140) W. W. asks : 1. How can I ex
plode a cannon with electric battery? Will you please let 
me know bow to proceed. wbat kind of battery to use. 
etc . ? A. You can explode tbe charge in a cannon by 
means of an electric fuse having a small platinum wire 
surrounded I>y fine powder. A current from a Grenet 
battery heats tbe wire to red ness. and explodes the 
powder, the latter igniting the charge of powder in the 
cannon. 2. Is cast iron preferable to soft iron for the 
field magnet of a dynamo? A. No; soft iron is prefera
ble. 3. Which is right? A says that if an article like 
tooth powder or face powder is put up and sold. that 
its sale can be stopped by law if it is not patented,while 
B says. if it is beneflcial and harmless. its sale cannot be 
,topped and t.bat a patent Is only to protect it? A. 

Itit.tifie �tutritau. 
Taking ont a patent does not oblige the patentee to sell. 
nor does the mere fact that a patent is not taken out 
prevent selling an article unless it infringes an existing 
patent. 4. Also what Is the meaning when they say 
such an article (face powder. etc.) i. liable to stamp? 
A. It probably refer. to the internal revenue stamp. 
The appliction of a stamp to articles of merchandise 
is not now required on articles of tbe class named. 

(4141) J. F. L. , Jr. , asks : 1. What is a 
10 per cent solntion ? I bave been told t he following : 

1. 1 oz. solld substance (430 gr.). 10 11. oz. water. 
2. 6 grs • •  , . . . . . . . • •  1 .. .. 
3. 6 grs. .. . . . . . . . . .  54 grs. .. dist. 

A. A solution containing one-tenth its weight of the 
substance dissolved. This corresponds with yonr third 
formula. The second i. altogether wrong. 2. How 
may I put up a formnla as follows;: 

Dextrin . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  2 parts. 
Acetic acid . . . . . . . . . . . . . . . . . . . . . . . . . .  1 
Water . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 5 
Alcohol . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  1 

A. Weigh all parts. 3. Can you me a formula for tbe 
fastest developer you know of for fast gelati no-bromide 
dry plates ? 
A. Eikonogen . .  . . . . . . . . . . . . . . . . . . . . .  . .  . .  1 oz. 

Sodium sulpbite C. P . . . . . . . . . . . . . . . . . . .  2 
Warm water . . . . . . . . . . . . . . . . . . . . . . . . . . . 30 

When cool add 
Carbonate of potash. . . . . .  . . . . . . . . . . . . .  M "  

If this develops too slowly add more carbonate of 
potash. 4. Can you tell me briefly bow to form arti
flcial crystals of alnm. copperas, salt. sugar. etc •• on a 
tbread for crystallographic purposes ? A. Simply make 
a strong solution and while hot immerse the threads. 
After crystallization place more solution in the vessel. 
Always let it cool a little before adding. 

(4142) A. M. asks for the name of the 
acid used for stencil work on glass p lates and how to 
use it? A. Hydroflnoric acid is nsed in etching glass. 
It can be purcbased from wholesale druggists in New 
York prepared for use. or you can prepare it yourself  
by pouring sulphuriC acid upon fluorspar. A lead dish 
is required for this operation. The !!:Ias. is protected 
with wax. paraffine or varn ish. Wbere lines are re
quired the protecting coating is removed with a needle 
or scraper. Tbe glass is placed over the lead dish 
and the hydrofluoric fumes rIsing from the disb attack 
the glass where it is exposed. Care must be taken to 
not inhale these fnmes and to avoid gettin� the aCId 
on tbe skin, as it is very corrosive and poisonous. 

(4143) P. T. J�. asks : What volume and 
fall of water will it require to fnrnish power to main
tain 68 arc l igbts 2.000 candle power and 5,000 incandes
cent l ights 16 candle power ? What wiIl flrst cost be in 
comparison with a steam plant of say 600 horse power? 
Will cost of maintenance be less? Is there less danger 
of stoppages? What is the life of a turb ine working 16 
hours per day? A. Your installation will require about 
600 horse power actual from the water power motor. 
If a tnrbine of good make is used, the waterfall should 
be equal to 700 horse power. as this depends upon two 
elements viz •• height of fall and qnantity of flow. We 
must neCt",sarlly refer you to SCIENTIFIC AMERICAN 
SUPPLEMENT, No. 788. for illustrated descflption of the 
method of measuring a water power. The flrst cost of a 
turbine and head flume is much less than a steam plant. 
and In favorable pillces tbe dam aud complete power 
plant may be brought within the cost of a steam plant. 
Tbe economy of runnlnll; expenses depends upon the 
cost of coal, bnt is no doubt much less than steam. 
With any degree of care IIgainst floods there is little or 
no danger of delays. far less than with the dynamos. 
Turbines run for many years withont interruption. 

(4144) E. W. H. says : I have a long 
fence witb 4� inches by 4� IOches Oregon fir posts 
set 3 feet in the gronnd. Fence bas only heen in posi
t ion one year, yet the portion of the posts in the lUonnd 
sbow considerahle rot on the surface when dug down 
on. The postp were 2l'een wben set. I do not want to 
take np the post, yet, at present rate. it would appear 
that tbey wonld rot off in tbree or four years. Wonld 
it  do any good to bore into the posts, just above the 
2l'ound. in a standing direction. and flll tbe holes with 
some mineral salt ?  If so. how large should tbe holes be 
and what should they be charged with ? A , '  We do know 
tbat the plan proposed will fully preserve the posts, but 
will no doubt add several years to tbeir llfe. Soaking 
tbe ends of posts in a strong solution of sulphate of 
iron or sulphate of copper for a day has been tried and 
found eflicient for several times the l ife of posts with
out any application of preservative. We think i t  will 
pay to bore a "  hole in as slauting a position as con 
venient, from 4 inche! above ground. say at 4,50. three· 
fonrths through the post. and flll it  with a saturated so
I ntion of sulphate of iron. In a few weeks again fill 
tbe holes and plug with wood or a cork. 

(4145) W. W. M. asks : 1. Can you give 
a description in the SCIENTIFIC AMERICAN of the 
ginseng of Washington. Oregon. and Idaho. where 
fonnd. and Illustrate if you can? A. We refer you for 
articles on ginseng in general to the SCIl!:NTIFIC AMERI
CAN. vol. 65, p. 1M, vol. 64, pp. 19. 69. 309. 2. I send 
speCimen of ash of burned flax. Can you expluin 
wbat ll;ives tbe color, etc .? A. The colors are dne un· 
doubtedlv to the presence of iron. and possibly some 
carbonaceous matter. 

(4146) J. K. M. - For the information 
yon req uire regarding brazinll; and japanning, we refer 
YOIl to " Scientific American Cyclopedia of Receipts. 
Notes and Queries. price by mail $5. 

(4147) C. M. T. asks : 1. Have you a 
good book on indnction coil.? If so, what price? A. 
SUPPLEMENT, Nos. 160. 166. 229. and 569. also Dyer's 
" Induction Coil." 50 cents. 2. How many electric 
l ight carbons will it take to give E.M.F. of one volt ?  
(About 5 Inches o f  carbon in  fiuld.) How much zinc ? 
A. One carbon and one rod of zinc of any size wiII give 
an E.M.F of nearly two volts. 3. I have a telegraph 
sounder that seems to bave residual magnetism in tho 
cores to such an extent that it IIffects the free move
ment of the armature. Is there any way to remove the 
magnetism? A. Remove tbe magnet cores, heat them 
red hot and bury them in ashes ovemigbt, or nntll 
cool. 

(4148) R. P. asks : Why do the English C1e�W�
;"er�e�'o����g pY�"ea��'.ine�amp chimney 

believe the occasional finding of II borseshoe to be a Clock. geo!,raphlcal. A. L. Silvernail . . . . . . . . . . . . . . . .  470.300 
!l;ood omeu ?  A. Tbere is no reasonable explanation of g�l�h

c��t���tI'i��
h���·i�; �j�:l:bi:�!o·. w: Free� 470.233 

the horseshoe superstition. 'I'here is no scientific man . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 470.648 

connection between tbe findin� of a borseshoe and good gg:.:"o;":����'R':,'1"g,�.
i���:.� .. �: .����I.��:::::: : : : :  :f8:� 

luck, excepting possi bly tbe fIlct thllt one who picks up Collar and cuJf case. traveler's combined. L. D. 
a horseshoe or anytting else of slight valne aud saves cOll;!��:;�' ;'iilf' portfoiio; 'j)ozier'& 'Hawiay: :  : : : : : :  :�8:� 
or makes use of it is apt to hllve good luck. Possibly Combi!1ati9n lock. T. W. MeGrat.h . . . . . . . . . . . . . . . . . . 470.438 

some of our readprs may be able to give the origin of 8g::'k'!::����:"G�A�n8ro�h!;,,�.��.���·:::::.::: : : :  :�:� 
this pecu l iar notion I Copper matte. treating. P. Manhes . . . . . . . . . . . . . . . . .  470,384 • Copper ores, converter for, P. Manhes • • • • . . . . . . . . .  4.7O,SU 

(4149) C. H. B. writes : 1. I have been cor�e��
r
.��.� :3.o�:e"rn'f��i.�? . . ��� . .  ����� 470,518 

contemplating trying to use water g:lsB8 as a Bubsti- Cores, machine for making green sand, W. B. 
tnte for glue in sizinlt spirit. of turpentine barrels. I C 

Strt\· . .  : · · ·ii . .  · . .  ·&·iiB.riiiT · . . . . · . . · . . . . . . . .  1�·m 
cga�n. 

a
:p�r:.r::..�us 

u
:;:: elevatin':r 

o
:ne:"'iieaiiiDii ...... 

have been informed tbat it can be used for this. A. seed. A. S. Robln.on . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 470.(03 
We think it would answer your pnrposes. 2. How is Cotton scraper. M. R. & R. B. Vinson . . . . . . . . . . . . . .  470,457 

it prepared and nsed ? A. It is made by dissolving Couch. convertible. J. M. Morrison . . . . . . . . . . . . . . . . . .  470.251 
Counter and a1arD'. automatic;;"T. C. Dexter . . . . . . . 470.290 

silica in caustic soda .olution under pressure. Apply Counters, foot rail for. A. H . .. er,on:" . . . . . . . . . . . . . 470.348 

with a stiff brush. cou��ftfCou�Yfi.g?,r coupling. P pe coupling. 

(4150) A. T. M. - The word " type- g�'W�o'l��:;rn��.'bO�k������t� .• ::
.
::::::.:: •. : .::: : :  

Cultivator. G. W. Crawford . . . . . . . . . . . . . . . . . . . . . . . . .  . writer " does not indicate either sex. and is correctly 
applied to both ; .. typewritist " is an offensive L'Ccen· 
tricity. " Cosmopolitan " is correctly used as a nonn. 
and more frequently than " coslDopoli te," though there 
is no objection to the latter if you prefer it. The word 
" macadamized ,. is usnally employed as an adjecti ve. 
accent on second syllable. 

Cultivator. J. H. Hunter . . . . . . . . . . . . . . . . . . . . . . . . . . . .  . 
Cultivator. D. F. Oliver . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 
Cut-out, safetY

G
M. Kerstein . . . . . . . . . . . . . . . . . . . . . . . .  . 

g�h��: ws"::'H�l���:�: · ·  . .  · ·  . .  · . .  · · · · · · ·  . .  · ·  . .  · · ·  
Cutter head. B .  F .  Barnes . . . . . . . . . . . . . . . . . . . . . . . . . . . . 470.462 

E:�
e

�u��vI'i'e�d�r8�I�Si..iind :::::::::::::::: : : : :  ��:� 
Dental mouth mirror. R. F. Philips . . . . . . . . . . . . . . . . .  470.211 

Br�����uf.�;: �a���·.·.:::::·.: ':::::::.:: :.:::::::::: : :�;133 
(4151) J. V. D. asks : Would a five Die. See Rotary die. 

Dish washer. Fl. W. Allen . . . . . . . . . . . . . . . . . . . . . . . . . .  . .  borse pOlVer electric motor (500 volts, 1 0  amperes) 
a1I'ord .ufficient power to drive a 10 in. circular saw for 
cutting cordwood ? A. Five horse power would be 
ample for drIving a 10 in. cross cnt saw. 

TO INVENTORS. 
An experience of forty years. and the preparation of 

more than one hundred thousand applications for pa
tents at home and abroad. enable us to understand the 
laws and practice on both continents, and to possess un
equaled facilities for procUl'ing patents everywhere. A 
synopsis of the patent laws of the United States and all 
foreign countries may be had on application. and persons 
contemplating t be secnrlng of patents. either at home or 
abroad. are invited to write to this oillce for prices. 
which are low. In accordance with the times and onr ex
ten.lve facilities for conducting tbe business. Addre.s 
MUNN & CO •• oillce SCIENTIFIC AMERICAN. 361 Broad
way. New York. 

lli:'J'l�lc't�
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���: : : : : : : : : : : : : : : : : : : : : : : :  

Door check. W. Gilfillan . . . . . . . . . . . . . . . . . . . . . . . . . . . .  . .  
Door check. T .  S . Miller . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  . 
Bg��.I�g�I.:'!I��".ffi�g�G�R��&·L.;;.:::::::: ::: : : :  
Drier See Grain drier. Wool drier. . 
Dri l l .  See Hydraulic drill. 
Draugbtsman's micrometer scale, E. Jones . . . . . . .  . 
B�:� ��ll:�g�: :.;,�j.�"ft�����rdJi;,:ugIi: :��'.�� 
Electric battery. V. Riatti . . . . . . . . . . . . . . . . . . . . . . . . .  . .  
Electric cable., underground conduit for. C .  A. 

W. Hultman . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 470.329 
Electric circuit closer, G. W. Price . . o • • • • • • • • • • • • • • •  470,596 
Electric current meter. J. W. �'. Olan . . . . . . . . . . . . . . 470.«1 
Electric cut-out and safety device. C. R. & A. 

W. Meston . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 470.204 Electric generator. C. J. Van Depoele . . . . . . . . . . . . . .  470.521 
Electric motor or dynamo-electric machine, H. 

H. Ho.ford . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  470,194 �l:���:� :.��� �f,lf.��W:��?'iJ�bfe�����:': : : :  : : : : : :  .199 
Electric wire conduit. C. A. Freeman . . . . . . . . . . . .  . .  �1:�:lg�1 �:: ��f�f:vtio��t�:l!r'eievaior: ' "  
End gate. G. H. John.on . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  470.1117 =i

���e·s�:'W�i:; �n ���ett . . . . . . . . . . . . . . . . . . . .  "0,465 
Envelope machine. H. �. & D. W. Swift . . . .  470,218, 470.632 
Evaporating apparatus. T. Craney . . . . . . . . . . . . . . . . . .  470.476 

INDEX OF INVENTIONS �i���t���t�:�.
J
i. �5�g:;�"e��:::: : : : · ::::: : : : : : : :  != 

Extractor. See Fence staple extractor. Pen ex
lI'or which Letter. Patent o. the 

(Jnlted State. ,vere Granted 

March 8, 1892, 

tractor. 
Fancy box. A. G. Williams . . . . . . . . . . . . . . . . . . . . . . . . .  . 
Fare reJl'ister, L. C. De Sloovere . . . . . • • • • •  , . . . . .. . . .  . 
�:�c::';!'��KI:e���fI.�f.�;���?: : : : : : : : : : : : : : : : :  
Fence staple extractor. J .  T .  Pomeroy . . . . . . . . . . .  . .  
Fence. tru.s rail. B .  F. Osborn . . . . . . . . . . . . . . . . . . . .  . .  

529 
373 
496 
581 
fi96 
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:::i�r{z:i�:fr\��'lfr�:.'��:':et:n�?�.��:: : : :  : 
A ND EACH BEARING '.l'HAT DATE. �:�m�:� �I:����t:�: i.t.S-Wtm�:.: : : : : : : : : : : : : :  File. J .  J .  Tremble . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
LSee note at end of list about copies of these patents.] 

11���
ls

��
i
�1[r�e.:i::';;u�zar & Thuman . . . . . . . . . .  470,424 

Alcoholic lIquids. purification of. P. C. Rous.eau 
.t aI . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  470.«7 

Amalgamating gold or silver with mercury. B. G. 
Noble . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  470.209 

Animal trap. F. H. Keuthan . . . . . . . . . . . . . . . . . . . . . . . . .  470,577 
Armature conductors, connection for, G. 

1i'l:������i�����.:.:.:.:.:.:.:.:.:.:.:.:.:.:.:.:.:.:.:.:.:.:.:.:.::: : ::: Axle and shaft bearin�, N. Bersin . . . . . . . . . . . . . . . . .  . 
Axle blanks and axles. manufacture of. O. C. 

Hall . . . . . . .  . .  . .  . .  . .  . .  . . .  . . . . . . . . . . . . . . . . . . . . . . . .  470.239 
Axle for vehicle •• tru •• ed. Reed & Clark . . . . . . . . . .  470.259 
Axles. manufacture of. E. E. Slick . . . . . . . . . . . . . . . . . 470.354 
Bag. See Traveling bag. 
L"fi�!l�t.�,f�"e�:::::::::::::::::::::::::::::::: ·.: : :  t�g:�� Band cutter and feeder. P. Swen.on . . . . . . . . . . . . . . . .  470.265 
Bar. See Horseshoe blank bar. Barrel covers, locking device for removable, J. C. 

Titfany. . .  . .  . .  . . . . . .  . . .  . . . . . .  . . . .  . . .  . .  . .  . .  . .  . . . .  . . . .  470.519 ::�� h'i,':'�h�';:;: 
B
e���"';'iii(;m;':iic';'iiY" ;ipeiiing 470.173 

outiet for. J. M. Carrere. Jr. . . . . . . .  . .  . . . . . . . . . . .  470.179 
Battery. See Electric battery. Galvanic bat-
B";J\';ig machine. J. P. Howe . . . . . . . . . . . . . . . . . . . . . . . 470,573 
Bed.tead. G. Renfro . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  470.445 
Beer. treatment of. L. Holf . . . . . . . . . . . . . . . . . . . . . . . . . . 470,621 
Billiard score keeper and game counter, H. S. 

Woo.ter . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 470.2'75 

B:�:t
e
�u�.r.,°��1 if.;,f,;s�o� ;,�;,fa��:;��e Mm .. ; 470,

398 
J. Gill . . . . .  . . . .  . . .  . . .  . .  . . . .  . .  . .  . .  . .  . .  . .  . .  . .  . . . . .  . . . .  470.481 

Block. See Building or paving block. Tllckle 
block. 

Board. See Wa.h board. 
Boat. See Submarine boat. 
Bobbin stand and carrier. M. S. Harlow . . . . . . . . . . . .  470.328 
Boller. See Steam boiler. 
Bg�k. i�'it"e��L�

t
lil�e

l
�r . . . . . . . . . . . . . . . . . . . . • • • . • • . . . .  470.380 

B::g�.St�f.s°�i�c:s�Jt'�����iil . . : . .. .. . : . .. .. ':. '. : : : : : : : :  :ill:Wo 
Boot or .hoe. C. B. Brown . . . . . . . . . . . . . . . . . . . . . . . . . . . . 470,316 
Bottle. J. I. Vogeler . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  470.4.58 Bottle st.opper attachment. H. Gerike . . . . . . . . . . . . . .  470.187 
Bottle washer. W. M. WI.e . . . . . . . . . . . . . . . . . . . . . . . . . 470.387 
Box. See Dice box. �'aney box. Music box. Brake. See Car brake. Sled brake. 
Bre�d� '}f.P����d't:.�� .�������: .��� .���.��� 470.200 

:ro�'in
p
h'o1S;:.

t
�� ��b�;.�er��.I���.S:::::::::.: : : : : : : :  �g:m 

Brush. fountain benzine. Banta & Bamberger . . . .  470.461 
Buckle. M. Tuch . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 470.625 
Buckle. trace. A. R. Hamilton . . . . . . . . . . . . . . . . . . . . . . 470.4M 
Building or paving block. G. M. Graham . . . . . . . . . . . 470.:m 

I��a:
o
�m��!e�

r
�d c�';.yn�: f3:s�·c!mlX�!d; 470.415 

F. Hamblin . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 470.378 
Burner. See Gas Iightl"" burner. 
B�U��· .. ;,'m�� �����.�.:'�iI:�.��: : : : : : : : : : : : : : : : : : :  :��;� 
Can capping and crlmpln!, machine. M. Jensen . . . 470.575 

g:� &'.rf��I�J���tt.. red:g����: : : : : : : : : : : : : :  1�:� 
Car coupling. U. Beausejour . . . . . . . . . . . . . . . . . . . . . . . . .  470.461 
Car coupling. F. D. Bl'OI!:a . . . . . . . . . . . . . . . . . . . . . . . . . . .  470.616 
Car coupling. D. Cole . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  470.180 
Car coupling. F. W. Jo.t . . . . . . . . . . . . . . . . . . . . . . . . . . . .  470.198 
Car coupling. J. P. & .J. E. Kirwan. Jr . . . . . . . . . . . . . .  470.579 
Car coupling. F. W. Wall is . . . . . . . . . . . . . . . . . . . . . . . . . .  470.228 
Car coupling. Wilks & Whltus . . . . . . . . . . . . . . . . . . . . . . . 470. 
Car. dumping. J. L. Koplin . . . . . . . . . . . . . . . . . . . . . . . . . . . 470 

g:�.�'f:��S��� ;t�o:.·. �:.�����: : : : : : : : : : : :  470. 
Car wheel and braKe. J. A. La Croix . . . . . . . . . . . . . . . .  470. • 
Car wheel guard. J. Nagele . . . . . . . . . . . . . . . . . . . . . . . . . .  470.362 
Cars. comer stay for. H. Cochran. . .  . . . . . . . . . .  . . . . . .  470.lI92 Cars. safety keeper ror mining. Bailey & Feger . . .  470.536 
Cars. ventilating. B. M. Ross . . . . . . . . . . . . . . . . . . . . . . . . 47!l.6112 
Cars, etc., ventilator for, W. Braidwood . . . . . . . . . • • •  470,540 

8::�'l:a'6'�rr:;. �;,�. ��m�.;e: · ·  S,;,crameiii.ii 470.450 

Cas�::glsr:::,¥�
e
1!l'::�ih . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 470.423 

Cash register. C. E. Lord . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 470.247 
Cash regl.ter and Indlcator. E. E. Bartlett . . . . . . . .  470.463 
Caster. C. O. Allen . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. . . . . . . 470,325 
Caster. R. W. Tanner . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  470.266 
Casti!ll<. method of and apparatusj' for. IC. W. 

Weiss . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . ... . .  . 
�=�'1v:: �i-tW��n�n�ar.;y:·.::: ·.: ·.:: :·. : : : ·. : : : 
gt��:.

e
fa��: i: �: �o

:'�!,oii: : : : : : : : : : : : : : : ::iw,il69: 8t= r::" p�l\��: : : : : : : : :  : : : : : : : : : :  : : : : : : : : : : : : : : : :  C1iarette machine, J. B. UnderwOOd . . . . . . . . . . . . w . .  

File. letter. W .  I .  Ohmer . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 
]'lIe. letter or paper. C. L. Page . . . . . . . . . . . . . . . . . . . .  . 
Filter. W. Hilton . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 
Filter. J. Sutton . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  470,338, 
Fi1ter, drive well, D. Wiser. . . . . . . . . . . . . . . . . . . . . . . . . .  4-
�i��e�\�':'n:i�e�g�: ·appar;,:iu;,: 'ili: ii: ·.AD.iei: m 
Fire extinguisher, A. H. Durand . . . . . . . . . . . . . . . . u . .  293 Flr'i1�W�ft��l:.�':'. �� .?���� . .  ��.���.��'. �����.

l
.���: 470 

Fireplace attaChment
! 
C. A. Howe . . . . . . . . . . . . . . . . . .  470 

�l�� ���{1."�l�l:�:. : :  : : : : : : : :  : : :  : : : : :  : : : :  ::.47'O:ilii: 
�i:gl�:tr���rtf.·�·B�h�:���.r:: .. ::: .. :: .. ::::: .• :.:: : : :  • 
Fishing rod. Colemlln & Guyer . . . • . . . . . . . . . . . . . . . . . .  470.473 �;l�,!��fe�l.l Ia:!����.��::::::::::::::::::::.:: : : :  �� 
Force feed lubricator. J. F. Ven.e! . .  . . . . . . . . . . .. . . . .  470.522 
Forging horse.hoe nail.. machine for. . C. E. 

Moore. . . . .  . . . .  . . . . . . . . . . .  . . . . . . . . . . . . .  . . . . . . . . . . . . .  470.322 
Frame. See Scale frame. Velocipede frame. 
�'ruit jar. F. A. Potter . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 470.366 
Furnace. See Bla.t furnace. Hot air furnace. 

Smoke consuming furnace. Smoke consuming or preventing furnace. 
Furnace for burning liquid fuel. S. Cox. Jr . . . . . . . .  470,420 
Furnaces, water heating attachment for hot air, 

H. A. 'l'inkham . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  470,267 
Furniture fastening. C. Liebe . . . . . . . . . . . . . . . . . . . . . . . 470.246 

g:�:':,Jgu���:.
r
J: i: :F ?i�l�ciiii';iC::::::::::::: : : :�8:ii81 Ga •• apparatus for making illuminating. T. H. 

Paul .  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 470.629 

g:���g����rn:ie.elect
ric, H. A. Pinkham . . . . . . 470.256 

Gate. E. Fl. Smlt'fi . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  470.2& 
Gate. A. M. Tyler . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 470,225 
Generator. See Electricgenerator. Steam gene-

rator. 
Glove fastener, E. J. Kraetzer . . . . . . . . . . . . . . . . . . . . .  . 
g��j;: �f���:'8:'£' J�M'������: : : : : :  : : : : : : : : : : : : : 
Grain binder, A. Stark . . . . . . . . . . . . . . . . . . . . . . . . . . . . ... . 
Grain binders. cord knotter for. A. Stark . . . . . . . .  . . 
Grain conveyer for binders, etc., G. Schubert. . . . .  213 

Gra::a�������r�u�:�::::� .  �������� . ��� . �.���� 470,555 
Grain drier and ventilator. Vanderveer & Shedd .. 470.607 
Grate cleaner and cinder Bnd ash separator, T. 

Ruddell . . . . .  . . . . . . . . . . . . . . . .  . . . .  . . . .  . . . .  . . . .  . . . .  . . .  470.212 
Grinding mill. A. J. Robinson . . . . . . . . . . . . . . . . . . . . . . . 470.001 
Grinding tool •• tool holder for. Jacob.on & Stein. 470.196 
Guard. See Car wheel guard. Cattle lIllard. 
Gun. breech-loading. J.  B. G. A. Canet . . . . . . . . . . . . .  47 Gun carriage or mountin�. J. B. G. A. Csnet • . • • • .  
Gun loadin!' apparatus. J. B. G .  A .  Canet . . . . . . . . .  . GUllS, mechanism for quick-firing, H. Schneider . •  
Hair clipper. J .  K .  Priest . . . . . . . . . . . . . . . . . . . . . . . . . . . . 
::�:s�:J'.' ��,hA?G�8�<i:

e
�t· ai: : : : : : : : : : : : : : : : : : : : : : :  

Harrow. . H .  Richmond . . . . . . . . . . . . . . . . . . . . . . . . . . .  . . 
�:�g:.

a
.';,�:,.'i:

e
��iJ�.I�: �;,.:cr.�����: : : : : : : : : : : :  

Harvester, corn, Reimers & Schneekloth . . . . . . . . .  . 
Harv�ster, com, E. E. Witter . . . . . . . • . . . . . . . . . . . . . . .  �:r�:���rE�J!.�:��.����·. �'. �.

i
����::::::::::::: : : : :  470; 8 

�:; ��e'l.��IJ'. 'l.
c
�a�����. ���: .�: .�: ����.���':. '. : : : 1+g:� Hay rake. horse. J .  Macphail . . . . . . . . . . . . . . . . . . . . . . . . 470.300 Heater. !;ee Water beater. 

Heater. H. Ball . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 470.345 
Heel nailing and .lugging machine. C. E. Conner .. 470.547 

�i��:: �:�.:��: : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : :  1�S;� 
�gla��

ck
s;:

h
A��o:\�il���ry ciili" j,:oid,ir: ' sasii 470,313 

holder 
Hook. See Fish hook. Trolling book. 
���.���':,".; ria:�'h":r: c: ii: ' perkiii. : : :  : : : : : : : : :  : : : :  :�:� 
Horseshoe blank bars die roll for making side-

weighted
! 
C. H. Perkin . . . . . . . . . . . . . . . . . . . . . . . . . . .  470.364 

Horseshoe b anks, method of and means for mak-ink. C. H. Perkins . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  470.351 
Horseshoe blanks. roll for makin�. C. H. Perkins. 470.353 
Horseshoe nail pOinting and finIshing machine, 

C. E. Moore . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  470.32l 
Horseshoes, method of and apparatus for manu-

�.:i�'h��N. �!��l>e�li\�.�!�.'�� . . ���� . .  ��� . . ����� 470.365 
Horseshoe •• side-weighted blank and blank bar 

for use in makln!!: side-weigbted. C. H. Per-
kins . . . . . . . . . . .  . .  . . . .  . . . .  . .  . . . . . . . . . . . . . . . . . . . . . . . .  470.400 

Ho.e band. F. T. Baldwin . . . . . . . . . . . . . . . . . . . . . . . . . . . . 470. 
Hot air furnace. D. S. Rlchard.on . . . . . . . . . . . . . . . . . .  470. 
Hub for vehicle •• metalliC. J. H. Coyle . . . . . . . . . . . . . 470. 
Hub. wheel. M. L. Smith . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 47 
Hydraulic drill. C. H. Oxley . . . . . . . . . . . . . . . . . . . . . . .  . .  j l:;ecri'�t� 

f
n:

e
��'t1�e:r::r��.�: : : : : : : : : : : : : : : : : : : : :  

Index. C .  t .  Ratlitf . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  4 
Inkstand. automatic. J. Ul'(juhart . . . . . . . . . . . . . . . . . . . . 4 
Insulator for overhead electric railways, H. D. Winton . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 470.356 
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188 J t ieutifit jmeritlu. 
Insulator for trolley wires. Andrews & Ball . . . . . . .  470.417 
Iron. See Sad Iron. 
Iron ore, redUcing

s 
E. E. Grall' . . . . . . . . . . . . . . . . . . . . . . .  47O,1UO �:�:li� ��=.t��i�m":tr.,h::�:i;'w�(r'W!� : : :  : : : t�:�2 

Sled brake. C. C. Skinner . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  470.263 �"vediseme,ds. 
��l:�e:�r:'� �J::'��o:;cli:; ·combiiied.· i.f·ii: 470,006 
Jar�

o
l::Fi-iili' jar:" " " " " " " " " " " " " " "" " " 470.467 

Sled runner, T. G. Mandt . . . . . . . . . . . . . . . . . . . . . . . . . . .  470;248 
Slel�h. runner. B. D. H;e.ted . . . . . . . . . . . . . . . . . . . . . . . . .  470,5'16 I nside Pag .. eacll Insertion _ _  73 cents a l ine sm

��h"!m=���: . .  ������� .���.��� . ���, . .  �· . .  �: 470.511 \ Back Page, 'eacll insertion _ _ _ _  81.00 a l ine 
Joint. See Railway rail joint. 
Joint wiper. R. Reach (r) . . . . . . . .  . . . . . . . . . . . . . . . . . .  11.229 Smoke consuming furnace, B. Muller . . . . . . . . . . . . . .  470;501 The above are charge. per agate line-about eight Smoke consuming or preventing fnmace. J. A. word. per line. Thl. notice .how. the width of the line, Joumal. Loveland & Henn . . . . . . . . . . . . . . . . . . . . . . . . . .  470.497 
Knife. See Pocket knife. 

Baldwin . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 470.171 and is set In agate type. Engraving. may head adver-Soap receptacle and grater. W. E. FI.h . . . .. . . . . . . . .  �70.186 tisement. at the .ame rate per agate line. by measure-
Lacing. shoe. W. H. Gates . . . . . . . . . . . . . . . . . . . . . . • . .  470.376 
I,adder. extension. H. E. Skeels . . . . . . . . . . . . . . . . . . . . . 470.515 
Ladder. railway step. A. H. F'isher . . . . . . . . . . . . . . . . . .  470.374 

SO<1mm bicarbonate, apparatus for makmg, G. I ment a. the letter press. Advertl.ement. mu.t be Bell . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  470.635 received at Publication Office a. early as 'I.·hursday Spoke heading macblne. 'I.'. Hill . . . . . . . . . . . . . . . . . . . . .  470,006 I momlng to appear In the following week'. I •• ue. 
Ladder. rolling sbelf. G. A. Milbradt . . . . . . . . . . . . . . . . 470.499 
Lamp, caboose, G. C. DresseL . . . . . . • . . . . . . . . . . . . . . . .  4 
Lamp chimney cleaner, C. E. Drury . . . . . . . . . . . . . . .  . 

SP0ll:�ntm���.�
'
.���: . .  ��.b��� . ����.e� . .  ��r

: . �: . .  
�: �70,558 1 ====================== 

Spray producer. H. Me.tem . . . . . . . . . . . . . . . . . . . . . . . . .  470.583 
Lamp. incandescent electric. A. C. Carey . . . . . . . . .  . 
Lamp shade. Curtis & Himrod . . . . . . . . . . . . . . . . . . . . . .  470; 
Lamp shade. ad(,ustable. H. Schloerb . . . . . . . . . . . . . . .  470 
La

��i r.:\.��t�c 
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ftr.?s
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e
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I
.���. �.�� .

i
������� 470.402 

Latch. gate ... J. Bird . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  470,539 Lathe. W. �'. young . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  470.278 
Lathe mandrel. adJu.table, J. L. William . . . . . . . . . .  470.416 
Lathes. back-re.t for turning, W. H. White . . . . . . .  470.229 
Lathe •• feed mechanism for screw cutting, W. P. 

Norton . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  470.591 
Lifter. See Transom Ii fter. 
Light. See ElectriC .earch light. 
t:��.

n
��fi���'h�El': :ar���.���.� : : : : : : :  : : : : : : : : : : :  1f8:tlt 

Lock. See Combination lock. Door lock. Nut 
lock. 

Lock. A. C. Colley . . . . . . . . . . . . . . . . . . . . . . . . . . . .  . .  . . . . .  470,474 
Lock. J. Roche . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 470.412. 470.413 
Locomotive. electric. S. P. HOlling.worth . . . . . . . . .  470.627 
Locomotive, electric, E. A. Sperry . . . . . . . . . . . . . . . . . .  470.516 Loom. J. H. Northrop . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  470.590 
Loom for weaving chenille webs. R. Hartley . . . . . .  470.426 
Loom for weaving double pile fabrics. 'I.' I. Shut-

tleworth ,t Il l .  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 470,452 Loom •• attachment for the filling motions of. W. 
O'Brien . . . • . . • • . . • • • . . . . . . . . . . . . . . . . . . . . . . . •• . . . . . . •  470,253 

Looms for weaving chenine webs, Jacquard mech .. 
Lu:J�fo��

r
's:e ��c!."Yi,;eii ·i.iiiricaio",: · pi.ioii 470,427 

lubricator. 
Lubricator gland. C. C. Jerome . . . . . . . . . . . . . . . . . . . . . .  470.397 
Mall bag protector. J. E. Mat.on . . . . . . . . . . . . . . . . . . . .  470,645 Mail elevator. E. A. Keeler . . . . . . . . . . . . . . . . . . . . . . . . . .  470.622 
�:l����Wfe'::'t�::J!':����e�i 1f����1: wo,:� 470.580 
Me:..atfririii instrumerii: eleciricai; 'Ii:: . WesiOii:: : : : :  1f8;ID 
Measuring . instruments, movable coil for, E. 

Weston . .  . . . .  . . . .  . . . .  . .  . .  . . . .  . .  . .  . .  . .  . .  . . .  . . .  . . . . .  470,340 
Me

':.�d
o
���I::·&�
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iI�

s
p�'ll'�I�� . .  ��� . .  I�������� 470.258 

Mechanical move::nent. F. P. hurkhardt . . . . . . . . . .  470.r.6 
���:I���C:li:ro�n�e¥�'K�n�e.ry������:: : : : :  :: : : : : : ��� Metals. plating. L. A. Levez . . . . . . . . . . . . . . . . . . . . . . . . 470;623 
Meter. See Electric current meter. 
Mill. See Grinding mill. Roller mill. 
Milliug machine •• tail .tock for. Kempsmlth & 

Smith . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. . . . . .  470,245 
��r��es8:a��!�Jg:;,����.I'l!'[;J.igHm:.;:�'tf.aier 470,276 

motor. 
Mower. lawn, E. Z. Kldd . . . . . . . . . . . . . . . . . . . . . . . . . . .  . .  
Mowing macnine, J. Farrington . . . . . . . . . . . . . . . . . . . .  . 
Mules, nosing motion for self-acting. It. Drabble. 
Music box. A. WollI' . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  . .  

���1�7���t��I�£:·:·:·:·:·:·:·:·:·: ·:·:·:·: ·:·:·:·:·:·:·:':':':':':':':':': : : :  
��� l���: {\;. �i�,:i�.: : : : : : : : : : : : :  : : : : : : : : : : : : : : : : : : : :  
Nnt lock for bugl{y tops. W. L .  Pike . . . . . . . . . . . . . .  . .  
Oller, fountain tympan. Banta & Bamberger . . . . .  . 
Ore separator, magnetic, 1.'hompson & 8an1�,� Ore washer

j 
McLanahan & Kirk . . . . . . . . . . . . . . . . . .  . .  g��: gr��w. 

�
r. :ra�. '�r'!w.

l
�?iiedgei'.md: 

Oven, electric�. � Capek . . . . . . . . . . . . . . . . . . . . . . . . . .  . g:�::e �'i!��?r.
h
llr'i:����b��g:r�::::::::::: : : :  

�:f��t W?·l. �:.t:?·. ����: : :  : : : : : :�:�'.�� .�� 
Padlock, permutation. Beard & Shepard . . . . . . . . . . .  
Pan. See Evaporating pan. 
Paper boxes. machine for making. G. P. Salis-

bury. . .  . .  . .  . .  . .  . .  . .  . .  . .  . .  . . .  . .  . .  . . . .  . .  . . .  . . . .  . . . . . . .  470.414 
. p

aP
iI�If:S�J."t��:r .�' . .  ����� . ��.� .���� 470.335 �:g:�. f:::�'i:'.; io:rcu�lt�

h
and 'deiiveriiiii 'priiii; 470.383 

ed. W. Scott . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  470,3(8 
Paper weight, P. S. Townsend . . . . . . . . . . . . . . . . . . . . . .  470.222 
Pen extractor. H. E. Grant . . . . . . . . . . . . . . . . . . . . . . . . . .  470.296 
Pen. fountain, J. Friedmann . . . • . . . . . . . . . . . . . . . . . . . .  470,408 
Pencil .harpenlng machine, .late. J. G. 

Wucherer . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  470.615 
Pbonograph. F. M. & J. A. E. Crl.well. . . . . . . . . . . . . .  470.477 
Piano action. H. S. Saronl . . . . . . . . . . . . . . . . . . . . . . . . . . . .  470.448 
�:��'J'a��'!':'� J.·Ban�:���·.·.·.·.·.·.· .
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.
.
.
.
.
.
.
. : : : : : :  ��:� 

Pianos. electrical attachment f9r. F. A. Feld-
kamp . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  470.294 Pipe coupling. W. D. P. Aim •• Jr . . . . . . . . . . . . . . . . . . . .  470.531 

Piston lubricator, E. Glover . . . . . . . . . . . . . . . . . . . . . . . .  . 
�l:�:��.':�c"�:';k�ag:�

n
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.
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.
.
. 
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Planing machine. I. H. Venn . . . . . . . . . . . . . . . . . . . . . .  . .  
Planing machine table. Bugbee & Danner . . . . . . . .  . 
Planter

l 
com. S. C. Minear . . . . . . . . . . . . . . . . . . . . . . . . . . .  470. 

�l�:·s%���l:'t.�f�::.:':i:::: ::::::: ::::: : : : : : : : : : : : : :  i�: 
Plow, wheel. Lambom & Rickards . . . . . . . . . . . . . . . .  . .  
�l�::: ���t;��� S::ii

d
tJ'� ff

r
s� B�'t=�::: : : :  

Pocket knife. G.  Schrade . . . . . . . . . . . . . . . . . . . . . . . . . .  . .  
����

. ;..e�f!elt!fv:: �":. ��l
e
�����::::::::::.: : : : :  

:'ot. See Fire pot. Flower pot. 
Power transmitting apparatu., T. Krieg . . . . . . . . . . . .  470,201 Pre.s. See Hay pres.. Hop press. 
Presslnl! and mOnldin\maChfne. J. I,. Shute . . . . . .  470.513 �l�tl'�: ln��!n':'· ,;I;eef·�:iive,:y· apparatiis;W: 

470.650 
Scott . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  470,3I1i' 

Wo��J;r.
re

�:�
sifa?tE.; ���t!cfo:. Vos . . . . . . . . . . . .  470.637 

�����: �:&l:::�t: i: Mi
.
n
A��:ti: : : : : : : : : : : : ::: : : :  

Pumping and measuring apparatus, J .  C ,  Meyers . 
Pumps, etc., locking device for chaiD, E. G. Craw .. 

ford . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 470.551 
��%n��

l
b���i:,;·. �:.�?����':::::.: : : : : : :  �f8;� 

Pyroxyline, manufacture of compounds of, A. 
Seher. . . .  . . .  . .  . . . . .  . . .  . . . .  . . . .  . . . .  . .  . .  . .  . . .  . .  . . . . . . . 470.451 

t:fl�' er:� �!;C� o1f
a
�d apparatus for the man-

ulacture of Iron. T. Bicheroux . . . . . . . . . . . . . . . . . .  470.466 
Railway and car therefor. pleasure. L. A. Thomp-

son . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  470,220 

Spring. See Wagon spring. 
Spring for beds. cushions, etc., Chipman & Foster 470,472 Spring motor. A. A. Wood . . . . . . . . . . . . . . . . . . . . . . . . . . .  470.811 
�t::clJ:.::,

o
���

g
l'f.l'r���.·.' .�: .���.�: : : : : : : : : : : : :: : : : :  tf8:� Stand. See Bobbin .tand. Toilet .t.and. 

�
team boiler, E. G. Shortt. . . . . . . .  . . . . .  . . . . . . . . . . . . . .  631 

steam generator. magazin.'!..H. Hyde. . . . . . . . . . . . . . 195 
st!,

el
i 
article •• harderilllll'. w .  H .  Wright . . . . . . . . .  . .  su:-r ng machine. W .  H .  Crawford . . . . . . . . . . . . .. . . . .  

Sto�:�e������::!r�s��l::l��, ���rrr':issaii: : St0
l':

P
�� F�¥:� . . ��� . ������.I��. ���� ����.���: 470.327 

Stoves. bake oven for ga.ollne. J. B. Logan . . . . .. . .  470.624 
Stoves. heat regulator for cooking. V. M. Cone . . . .  470,546 
Strainer. sirup, Brandt & Hollimann . . . . . . . . . . . . . . . .  470,315 
Stringed In.truments. capoda.tro for, A. L. Gas-
8ub'::i��iie·bOiii:j':F: Auer: : : : : : : : : : : : : : : : : : : : : : : : : :  ��� 
�;;t�:e. �����:i:le':t':���· . . . . . . . . . . . . . . . . . . . . . . . . 470.430 Ta��ble.See Ironing table. Planing machine 

�:����J����:8i:g :;.l!�."g': SChubert:::::::::: : : : : : :  470.240 Telegraph relay, C. M. Dyer . . . . . . . . . . . . . . . . . . . . . . . .  . Tele�hone. W . .1\.. We.t . . . . . . . . . . . . . . . . . . . . . . . . . . . .  . .  Tbil COUPli';f bolt. M. H. Rl •• er . . . . . . . . . . . . . . . . . .  . .  'I.·hi� ��K�II' . .  ��� . �����������: . �.��?����: . .  �: �: 470,618 
�l':.

a.�!�\am:r.,:a�;�l:�
tachruent. C. L. Eastham • . .  470.639 

�i�: �'l:'��� �:��I�G�a� :.retJ!':l�ii:::::::::.:: : : :  ��:� 
��n:�

c
.�f�S� ����"t.:;o:.i�:::::::::::::: : : : : : : : :  1�:� Tooth. artificial. C. Eo Friel . . . . . . . . . . . . . . . . . . . . . . . . . .  470,332 Torpedo tube mounting. J. B. G. A. Canet . . . . . . . . . 470.288 Torpedoes. apparatus for launching fish. J. B. G. 

Trat80�R�e;.; 'F: ·X: Seiliiacbi: : : : : : : : : : : : : : : :  : : : : : :  1f8:� Trap. See Animal trap. Wa.te trap. ·.rraveli� baJ>;. H. Wagner . . . . . . . . . . . . . . . . . . . . .  L . .  . .  TrOllint ook. H. Zuckweiler . . . . . . . . . . . . . . . . . . . . . . .  . 
����ill��:r �.&i������MiitTiii:: : :::: ::::: : : : : 
��g:���;':;:clJ:.��:. tl.�.:r� .. :.g:.

l
��: : : : : : : : : : : :  

���::m::!f ::::g�:�:: r.'-v�'i1�r.�
r
�� •. �� ':. : : : : : :  Typewriting machine, J .  F .  Seiberling . . . . . . . . . . . . .  470 

��g:=t:�f ::::g:::::: 8: 1'\fe,;!:��·:::::::::.: : : : :  fO 
Vaf:���

i
��,::::�::I��. �����.����'. ?:.�: .����?:� !W; 

�:l�:·:"':l:.
n
.��

i
��e?]�isliwoi-iii: : : : :  : ':. : : : : Valve. hydrant. J. D. Hooker . . . . . . . . . . . . . . . . . . . . . . . . 4711;5'1l �alve lever. throttle

h
F. W. Kline . . . . . . . . . . . . . . . . .  470,494 

v:l�: O."��';!I��ne:. 3.n
�.:r�h���: .�

I
���':':: : : :  2f8:m Vehicle. H. L. Boyle . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  470.175 

�:�l�l: �::�IJ:'f/eNu�r �'. ������.��:':: : : : : : : : :  
470.� Vehicle, spring. F. A. Guokelmann. . . . . . . . . . . . . . . . .  563 

�:l��';,�'ir��:��u�����:::::::::::::::::: : :  &ff 
�:�OJ\�:��;..':a'1'�.�ofn!:..�:��; :CSChD.de: : : : :  185 �::.:� J:!:�'.::' �.1:. ���er.·.'::.·::.·.·::.·.·.·.·. ·::: : :  :::����f �itlfg::.�: : : : : : : : : : : : : : : : : : : : : : : : : : : :  Washer. See Bottle washer. DI.h washer. Ore washer. 
;:�r�g

m
:'.!tY,'il/��·J.1·lo':;����: : : : : : : : : : : : : :  :f8:� Waste trap. C. H. Muckenhlm . . . . . . . . . . . . . . . . . . . . . .  470.647 

::t;� �:::i1aPo"::
k
E�

n
i�t�.

I
. ���: .�'. ���.�: : : : : : : : : :  1�:= 

;:t;�: :��r�u��g¥�cordl:,.;g· iiie ris,; ' 8.ii.ii ·f8ii 470,406 of. D. A. Carpenter. . . . . . . . . . .  . .  . .  . .  . .  . .  . .  . . . .  . . . .  470,542 
;:t:� g�:t':,��

r
il.''If�':::�p�:.� 

.
. ��.I::::::::: : : : :  1�:= Water motor. S. B. GolI' . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  470,100 Well drilling machine. G. Sieben . . . . . . . . . . . . . . . . . . .  470,262 Wheel. See Car wheel. Velocipede wheel. Wbeei fastenerand axle box. 0. P. JervI . . . . . . . . . .  470,409 ;}'Jl:g �::J.'w. �cI.!�le�o�: .���: : :  : : : : : : : : : : : : : 1f8:� 

;::-�l:���\f�e��le�b����:"Diaciiiiie: 'A.: L: 470;545 Wood . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  . 
;��gr.'W.Jj.l.\v��e�: .���I?�: : : : : : : : : : : : : : : : : : : : :  
I����·a���:�jeAne��.e.¥.''i}���,'i:j,BCk·.·. :·.·.::·.::::: : 

DESIGNS. 
:�::·o�c:�

ac
l�

t
�:

. L;,;eceiii,: .. ::::::::::::::::: : : : :  ft:= Banner. J. W. MacNamara . . . . . . . . . . . . . . . . . . . . . . . . . . . .  21.373 
l�m:: 8: �'. ���j,e::::::::::::::::::::::::::::.: : :  �� Box. C. W. Meinecke . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  21.372 Buckle. L. B. Prahar . . . . . . . . . . . . . . . . . . . . . . . . . . . .  21.384. 21.392 Buckle. U. F. Schaell'er . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. . .  21,395 ��t��eE��V;.��: .�.��: : : : : : : : : : : : : : : : : : : : : : : : : :  il:ilA� 
�i:�i,tc tr· ����''i:L'fs. 'giObe'for; 'F: 'Hormanii: : : :  il:m Fin!lir rlngi?

.m�lnde . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  21.371 r;\:. .. Ji.I:'es om��nij"tion' of; ' w: '6: 'Andersori:: : il:= Ink.tand. W. Roeber . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  21.387 
�:r:[t���:c�et'Y��·A: A: 'Page:':: : :  :��:�� .�� il:= :'all cover. dinner, C. E. Bertels . . . . . . . . . . . . . . . . . . . . . .  21.366 ��J�� p��:.::�i�.1ia�c!.,:����·::. :'::.: '::.: : : : :  �l:� 
��ri�����

t
f· �

t
ll��. t:o���g�·. : ' . . : . .. .. . : . .. .. ':. ' . . ::::: :.: : :  �:iWi 

��gg�: :��:: �.�'p�!�:��.���?:::::::::::::::::::: : : : :  �:� Stove. heating. T. I. Rankin . . . . . . . . . . . . . . . . . . . . . . . . . .  21.,393 Stove. 011 or gas. C. H. Boeck . . . . . . . . . . . . . . . . . . . . . . . . .  21.005 Wall fixture for counter •• W. C. Hus .. . . . . . . . .  21,369. 21.370 t:il::� :'�'f:�. �eb�ra:iJ����: �'. ��.I����.��:: : : :  
470.:/ 

It:il::�.����u�t�nT�O:.O!��: : : : : : : : : : : : : :·. :·:. � TRADE "'''ARKS. Railway. elevated. A. Ander.on. .  . . . . . . . . . . . . . . . . . .  534 J!I. 
It:H::� ��YFj��t'�� l.tm.�r:,Ocg:::::::::::: : � Agricultnral Implements. Inclndlng .cythes, hay 
ItH::� :���k.�;'�ie

M
��Jasmu •• eii : : : : : : : : : : : : : : ! Bak'r.:�

v
��w"J'::��t���:�n�

i
� �� �'. ���.�':.: : : �:m 

Rail ti " � t & "'"  If I Clder and clder vlnegar. apple, DuJJy. Mountfort & way e, "'oua wo . . . . . . . . . . . . . . . . . . . . . . . . . .  I G Cld Co an 20 81" Rake. See Hay rake. Cloth'i"�
n
tats.

e
:nd f�g,I.b.iiigiioOd.: men;.; iioY8.: • , Il"nge finde�. F·l·lJ[&

H�tttt-Smlth . . . . . . . . . . . . . f7%� and children' •• J. Blach & Son . . . . . . . . . . . . . . . . . . .  20.811 eamer. me a .  e er. . . . . . . . . . . . . . . . . . . . . ' ''� Dandrull'. liquld solution for Curing. J. A. Ru •• o . . . 20.824 Reel. See Fi.hing reel. DI.lnfectant •• deodorizers. and vermin de.troyers, Register. See Cash reglsterl Fare regi.ter. Rev- H. Ellison. Jr . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  20.825 
Reg'l��������

i
1J�cher . . . • • • . . . . . . . . . • . . . . • . . . . . . . . .  470.174 GoI�jr������'t��:�����.�·. ��: :':�.�'. ��.��:':� 20,820 Regulator. See Watch regulator. Ointment. face cream. and other cosmetiCS. Hazel-

�d
ol

�
t
!�'M���:t· Gw��rod"" ' " ' ' ' '  . . . . .  470.526 tine Co . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  20.827 

Roller mill. E. G. Dewald . .  � .  � . . . . . . .  : . . . . . . . . . . . . . . .  470.235 Pins •. • ilvered. .afety. and mourning. American 
ROlling axle blanks mill for. L. D. Hill . . . . . . . . . . . .  470 . Re,:�I�

o
�¥�':,her.;8i·di.eiiSeS; 'j'::i;i:Wilmoi: : : : :  �.� Rotary dle •. A. B. Shlpfee . . . . . . . . . . . . . . . . . . . . . . . . . . . .  470 , Remedy for indlge.tion. in tbe form of chewing Rotary engme. S. Westfall . . . . . . . . . . . . . . . . . . . . . . . . . .  470 I gum powders pills cap.ule. or liquid Aptlte i!acr!,mental case or box, H. Eummelen . . . . . . . . . . . . 470 Manufacturinl! Company . . . .  : . . . . . . . . . .  .' . . . . . . . . .  20,813 �:1e:�::r.:..r �Jgr��l!: GoiiioiUiiih·::::::::::::.: : : 47 Remedy for heave •• congh. or distemper, Newton 

!'afety bolt. A. C. Goodman. . . . . . . . . . . . . . . . . .  . . . . . . . . I Hor�e Remedy Co . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 20,814 
Salt container and sprinkler, F. N. Dixon . .  47O,421 SoaP. tOIlet. Reed & Camrlck . . . . . . . . . . . . . . . . . . . . . . . . .  20,812 

Screw Cu," tiDIJ' Automatlc Cro.1 
Feed, etc. 

Catalogue 
Free 

of all OUT 
Machinery. 

FR ET SAW o r  
B R ACKET WOODS 

P l a n ed Ready for Use. Books of Dea l g n .  
II'F" Send stamp for catalogue. 

CAB I N E T W O O DS A N D V E N E E R S .  
THE E. D. ALBRO CO., 

Ea.tern Bralleh. 8 0 0  Lewl. St., New York, U .  S .  A. 
H. T. Bartlett. 'Mg·r. F. W. Honerkamp. ABB't 1I1ur. 

Mills. Cincinnati. Ohio. 

Improved Screw Cutting 

Foot and Power, LATHES 
Drill Pre.ses. Shapere. Band. Circular. and Scroll Saw •. 

Machlnl.t.' Tools and Supplies. Lathe. on trial. 
pr Catalo(IUe mailed on application. 

SEBASTIAN L ATHE COMPANY, 
44-46 Central Ave., C i ncin nati. O. 

ELECTRICAL LABORATORY FOR 
Amateurs.-By Geo. M. Hopklns. Description of a col
lection of .Imple and easily made apparatus for con-
w:mw ItJu�:fl���. ·'to��aY�e3Ir:�C�N;�E:PX':�� ICAN SUPPLEMENT. No. 7 9 4. .  Price 10 cent.. To be 
had at thl. office and from all new.dealers. 

The Sebastian-May Co. 
Improved Screw Cutting 

�::e�LATHES 
���

ll ���8�r�i:i�,u��d D�!!:����:1 
OUlOts. Lathes on trial. Cat .... 
IOliifues mailed on application. 163 to 1 67 HI.hland Ave. ,  

S I D N E Y, 0 11 1 0 .  

"CARFIELD" 
Locomotive Inj ector, 

A n tomatic Inj ector, 
Double Jet Injector 

and Ej ector. 
Best Boller Feeders known 

for Hot or Cold Water Lifting 
or taking water under pres-Donble sure. pr- Send 1m' PrIce LiBt. Jet Th e Garfield IDJectorCo'

o
MfS. Injector. P. O. Box 69. WADSWORTH. HID 

'l·H E·-�M:-::O-=D:-::E�R:..:N�..:..=I::=.:C::-::E::'-::Y='A-C=H=T-. ""'-=B-==Y Geo. W. Polk. � new and valuable l1aper. containing 
full pract!cal di rection. and .peclficatIOn. for tile con
strn�1;lon of the fa.test and �e.t kinds of Ice Yooht. of 
tht. latest. mo.t approved form.. Illu.trated with en
gravings drawn to scale, showing tne form, PQ61tion, 
and arrangement of all the part.. ()ontained In SC IEN
TIFIC AM�UlCA" �UPPLE&I I:N·I'. No. 6�4.. Price 10 ceut.. To be had at this olD.ce and of all new.deaera. 

JUlIlUFACTUBED BY 
W I I, L l A M S  BROTH ERS. 

I T H A C A ,  N .  Y . ,  
Mounted and on Sills, for 

deep or shallow wells, 
with steam or horse 

45 sold in '88 
8,288 sold in '89 
6,268 sold in '90 

20,049 sold in '9. 
60,000 will be acid In 
A Steel W indmill and St .. 1 
Tower eve", 3 m i nutes. a:r These tip,.. tell the lito.., of the ever-lP'owlnlh 
ever - colnc, everla.tlnc 
Steel Aermotor. W here 
one coes other. follow, g 
and we "take the country." � ! -,. 3.b:���ldi�o�e::r:�::� *O:::.8::;! � o �g 5  
waited 8 weeks to be fllled, hut now we have • ,..0lIl .. I: .. 
�:Sr!1 �:!:e;:;, ��J�&Il!:DI�C�r;; �; y < �ve..,. habitable porSon of the globe. (1-� ;_:1> Are you ourious to know bow the Aer- I. t5 -2 
motor Co. in the " h  year .f iu orut- !r;,.�.ll-enoe, CUll8 to make many j S =- i _ ::::��':�C::JI:,ee:' s; � � N 
�.l2 �::f'Cl':� T��!.=S:!'Ie;liJ:; !i� �I'rC _ e: T.wer? _ 4 0 
Ii .. - 1st. fle14 tn C:: QlQ et-
S whlob ; !. ! . �  � "����.���:;;:.�������� ociUi �! a.� :;11 . =- !.1= = I�  !��§ 1II e: /,l as 
i III �l! E �  1r! 1 
! �  � 
:i �I 

u 

SPECIAL NOTICE  I 
Two handsome phot�ngraved dl.play .heet. 
�����i Improv·ements in Air Compressors," 
" Recent Improvements in Rock Drills," 
::'d���I=e!� ::;r ��rl it\� :��i'i�thY��: 
and addres •• INGERSOLI�SERGEANT DRILL Co. 

No. 10 Park Place. New York. U. S. A. 

LIGHTNING WEll-SINKING 
•• CHIIEIY ... uraCTUIEIS. 

Hyrdaullc, .letting, Revolving, MesIaD, 
Diamond Pri:lstJecting Tools, Engines Bollen 
Wind Mm., �mp •• Ene:r.elopedla, 1 ,000 

engravings, Earth . Strata, Determi
nation quality wateT; malled,25c. The .lm.edelUl lVe�u!0.:rtIL [ 11 .. lB S. CaDaI SI., Cbl_ DL 

L DaUu, TeIIIo 

TH E WA R D E N  M Fe .  CO.,  
Germantown JUDction, Phila, Pa. 

B O I L E R S  
HORIZON T A l "  V E RT I C A l" LOCOMOTIVE 

Manning Vertical Bolier. Large H. P. in .mall .pace. 
Warden Purifler, insures clean water for boilers. 

Atkln.on �'eed Water Heater. no back pressure on engine 
pr- Send Jor Catalogue. 

JllNKlNS' UPRIGHT CUSRlONED 
POW E R  H A M M E R .  

. . i 3,099l'lllRJ. BICYCLES � . •  � And lowest prices on all '92 make. & 2d n\ hd. Easypa'lJ11lenU. We8ell everywhere. 
'iI' Um ' n 'S. an., ball . .... \ 40 In. $31 Vlclor J r. , balla '11 
',o CreIl08nt ('9I mue) U Sso '91 S13& Rambler ., $. 
'9\ $14S caoh'nHlgh Grado$90 And 20 .therstyl .. .. . b ... ". 
Largest .tock and oldest dealere in U. S. Agts. wanteil. 
Caa.1ree. BelUe, JIIUIIU'd ot "0,. 16 B. Bt., PooTlA.f/l. 

SpraguB, Duncan & Hutchinson, 
L i m ited. 

FRA N K  J.  S P R A C U E ,  
L O U I S  D U N C A N ,  P h .  D., 

A L F R E D  B I SH O P  MASO N ,  
C A R Y  T. H U TCH I N SO N ,  P h . D. 

Consulting Electrical Engineers. 
1 5  WA L L  

N EW 
STR E ET, 

YORK.  
Sample case, J .  E .  Hitch . . . . . . . . . . . . . . . . . . . . . . . . . . . .  : Tanners' and curriers' tools, such as :fteshers, 
Sash holder. Hanscome & Ferguson: . . . . . . . .  . . . . . . .  worke:rs. and halrlng and cnrrler knlve •• Geo. E L E CT R I C  M I N  I N G P U M P S Saw machine. rip 'Bugbee & Danner . . . . . . . . . . . . . . . . 470.357 l? Elll. & Son. Company . . . . . . . . . . . . . . . . . . . . . . . . . .  20.819 
Sawmill dog. E. Christman . . . . . . . . . . . . . . . . . . . . . . . . . .  470.289 Tomc beverages. )'I. C. Beermann . . . . . .. . . . . . . . . . . . . .  20.818 
Sawmill dog. J. Clas ... . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  470,543 Vel'!"lfuge for ammal"hOlney & McDaId . . . . . . . . . . . .  2();S26 
Scale frame. platform .T. W. Burrough . . . . . . . . . . . .  470.177 Whl.ky. Heyman Brot en . . . . . . . . . . . . . . . . . . . . . . . . . . .  20,823 OF ALL C A P A CITIES_ Scraper. road. T. R. McKnight . . . . . . . . . . . . . . . . . . . . .. .  470,20! Seal. B. E. Von Poss":nner-Ehrnthall . . . . . . . . . . . . . .  470,257 A pI'hu e,1 co py of the .peclficatlon and drawlllll' of ELECTRIC AL MINING APPAR ATUS OF EVERY DESCRIPTION. Sea.lde .eat. H: Petrie . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  470,255 any patent in the foregOing Ii.t or any patent In print Seat. See Seaslde .eat. Vehicle seat. ! issued .lnce l863. wlll be furnished from thl. office for I S E N D  F O R  I I  LUST II A TE D  C A T 4. I OGUE ... .. Seeding machinllt Hlgdem & Carl •• on . . . . . . . . . . . . . .  470.379 1 25 cent.. In ordering plea.e .tate the name and number • , . , .... .. . 
Sep,!rator. See ure sefl

arator. of the patent desired. and remit to Munn & Co .• 361 THOMSON-VAN DEPOELE ELECTRIC MINING COMPANY �:::� =�l�:·l.ie�g,�o�ecihiini.m; ·j: 'Solton : : :  if8:m Broadway. New York. I ' 
Sewing machine shuttle. J. Bolton . . . . . . . . . . . . . . . . . 470,263 Canadian patent8 may now be obtained by the In- 620 ATLANTIC AV E N U E, BOSTON, MASS. 
tlboe fa.tener, A. Meyer . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  470.584 ventors for any of the Inventions named In the fore-
����tl�

st��!n�io� !bo��{r . . . . . . . . . , . . . . . . . . . . . . . . . .  470,183 I f�����tc:[.?,n'J.e: �:[.:m .�,!,p�eh�tl':, ���� �o�';,�i 
Shutter worker D. Levy . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 470:349 Instructions addre •• Muon & Co .• 361 Broadway. New Sipal. See Bailway 8ipaJ.. turk. Other foreign .... tenta may aI80 be obtained. P U RE C O N DENSED  M I LK 
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L < l I l uIJcin'" .Ye w ailll Splendid Bonk on tile 1<Jl·ecI1"O' Dcpo�Uivll of Metals. 

J U S T  R EADY. 

A COlUPLETE TREATISE 
ON THE 

Comprising Electro-Plating and Galvanoplasttc Operalions1 the Deposition of Metals by the Contact and ImmersIOn Processes. the Coloring of Metals, the Methods !)f Grinding and Polishing, as well as Descriptions of the Electric Elements, Dynamo-Electric Machines, fl'hermo ... piles, and of the Materials and Processes used in every Department of the Art. Translated from the German of Dr. George Langbein, with additions by 'Vtlliam T. Brannt, editor of t o  'l'be 1'echno-Chemicsl Receipt Book." lllustrated by 125 engravings. In one volume, 8vo, 404 pages. Price . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  $4.00 IlT Free of postage to any addre$s in the world. 

Abstract of Contents. 
I.  GENERAL HISTORICAL PART. CHAPTER 

HISTORICAL REVIEW OF ELECTRO-METALLURGY. 
II. 'l'HEORETICAL PART. CHAPTER II. MAGN ETIS>I AND ELECTRICITY. I. Magnetism. II. Electricity ; Electro-Magnetism ; Induction i Chemical Actions of the Electrical Current-Electrolysis. 
III. SOURCES OF CURRENT. CHAPTER III. GALVA�IC ELEl\IENTS ; THERMO-PILES i MAGNETO 

A N D  DYSAMO ELECTRIC :MACHINES. IV. PRAC'l'ICAL PAR'!'. CHAPTER IV. ARRANGE_ 
l\1 E�T OF ELECTRO-PLATISG ESTABLISHMENTS IN 
GENERAL ;  ELECTRO-PLATIXG ARRA:SGE�I ENTS IN PARTICULAR. V. TREATMENT OF THE METALLIC ��il�:ti'i. �;. rae5g����1 oir���;�JJfip��:�b'i:� 
REDUCTION OF METALS WITHOUT A BATTERY (Electro-Deposition by Contact). VII. DEPOSITION OF 
NICKEL AND COBALT. I. Nickeling ; 2. Cobalting. VJII. DEPOSITION 0)" COPPER, BRASS AND BRONZE. 
�;.i.oPfi�i¥>gip�rr���s�n�� Cs�ti���l i  

�.e�O;���I*I���ZF GOLD. Xl. DEPOSITION OF PLATI:SUM AND PALLA. ��YI�(IiU�. D1'&��V>I��o�iTfc,l:tg�uTI:'" �I�t\',P����'!.�J 
IHON. 1. Deposition of Tin ; 2. Deposition of Zinc ; 
3. Deposition of Lead ; 4. Deposition of Iron (Steeling). 
XIII.  DEPOSITION OF ANTIMONY, ARSENIC AND �l1�����; l' R:gg:Utg� �f ��:P:J�.2. �r�?�tl� VANOPLASTY (Reproduction) .  1. Galvanoplastic De
I)0�ition in the Cell Apparatus ; 2. Galvanopla.stic 
x�OSt���Rf�G�h�L����eI�N��dO�b�:��, M:������ 
���T���Ni's�

C
��frW�GI���'Rtii��titU:H�Woi�: 

SHOP. XVIII. CHEMICAL PRODUCTS USED IN THE 
ELECTRO-PLATING ART. XIX. USEFUL TABLES. INDEX. liT l'/lc above or any of our Books sent by mail, free of 
post not', at the publicat ion p'Tice, to anu address in the 'World. 

1fT A ci·rcul"r uf 6 pages quarto. givina the full 1'abw of Contents oj th·is i.mportant Book. with specimens of the 
HLu.�trut ions. wiU be sent free of postage to any one in any 
part oj t he ll'orld 'who will furnish his address. Sc'!:t{��r �ik�, (8� l����rR�)�,c��log�� g{h::.r��t���r::. 
t he whole cO I�t;ring e,'ery branch of Sci.ence applied to the 

t,�t��g�kf {;,h� �f!��.�����:g h'tl g33:e�8�nll part of 

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

810 \Vn l ll u t  St., Philadelphia, Pa • •  U. S. A. 

" ECONOMY IS WEALTH. "  
Canvaseen wanted 1.0 sell the N ('w M o  .. del Jlall Typewriter. Why wi1l 

:: people buy a * 100 machine when t'iO wil l  purchase a better one1 Send for i l lustrat.ed 
. catalogue and t.erm8 to County .<\gente. 

Addres8 N. TYPEWRT rER CO. , 61 1 Wftllhin�ton. 5treet. Boston, :\1888. 
;\-t�ntion SelE'ntific AmHica.n, 

of �y{ �:�w����f:ln��C�:�y:' SS�n� :��:�n:ns����� lar� for estimates. 
HAVE YOU READ �perirnental 

�. ? �ClenCe . 
This new book. by Geo. M. Hopkins. is just what 

you need to give you a good general knowledge of 
Physical Science. No one having the spirit of the 
times can afford to be without the kind of seien· 
ti tlc information contained in this book. It is not 
only instructive. but entertaining. 

= 

Over 700 pages ; 680 fine cuts ; substantially and 
lw:.utifully bound . •  Price by mail, $4.00. 

C'T'Send for illustrated circular. 

J titntifit �tUtritan. 
The " Densmore " Typewriter \:'e�g�'i:r':,);:.:l�:��lgt�:r�xamlne4 

M A N Y  I lllPItOV .;lnENT!'!. H l I ' H E!'!T !'I'I' A N DA It n .  Invented, owned. and controlled by men having had IIfteen years' experience on type-bar machines. 
�lmplicU1', Strenlfth, J)n rnbl lity. H l ath Speed, .:a81' A ction, 

Perlnanen t A lignme n t, M ost t:onveniellt.  Two I n terchanll'enble 
U arri alle., ",reel Throulfhont.  S'I' A N DA It J) K E Y. 1I0A lt U .  with 
shift carriage for capitals. Dr Vall or send for eatalo""es. We will appqlnt a reliable dealer In all cities as soon as poSSible, and in the meantime will ship machines on approval to parties having a good commercial rating. DENSMORE TYPEWRITER CO.,  202 Broadway, N. Y. 

"A perfect machine ; am deli{lhted with it : a pleasure to run it. CHAS. D. KELLY. sw::.rffC:::R.R., New York. 

StenCils, St.eel Stamps. Rubber and Metal '!'y pe Wheels. Dies, etc. 
II I  odt�1 n n d  Expt-'ri m e u l n l  Work Smal l Machinery, Novelties, etc . •  manufncturec1 by speCial con tract. 

N ew York Slenc i l Wks. 100 Nassau St., N .Y 

OIL WELL SUPPLY CO. 
�I & 92 "'A T ER STR E ET, 

P I Usb" r ", b ,  "'a . . 
Manufacturers of everythinlil needed for 
.A :El.TE II!iI :J: .A llIr  �:liJx..x..1!iI 
tor ei ther Gas. Oi l ,  'Vater. or Mineral Tests. Boilers. EOlilines. Pipe, Corda�e. ])ril l ina! Tools. etc. . I l lustrated cata\0I?Ue, price l is ts and d i scount sheets on request. a�g!ler 

VELOCITY OF ICE BOATS. A COL-lection of interesting letters to the editor of the SC f E�TIF[C AMERICAN on the question of the speed of ice boats, demonst ratin� how and wby it is that these craft sail faster than the wind which propels them. 11 Iustrat ed with 10 explRnatory dhtgram8. Contained tn MCIENTU'](' 
AMERICAN SUPPLEMENT, No. 214-. Price 10 cents. To be had at this office and from all newsdealers. 

CL.A..R..�'B 
WOOL WASHERS, 

WARP DYEING A N D S I ZINH M A C H I !'II'S. 
PATENT RUBBER COVEltED !S Q U EEZ E 

R O L I .S, 
POWER WItINHEIlS "'O il H O l'!IERY A N n  

Y A R N  D Y E I N G. 
D R Y I N G  A ND VENTI L A T I N G  FA NS, 
WOOL A N D  COTTO N n R YEItS, Etc. 

Catalogues free. C E O. P. CLA R K  
Box L .  Windsor Locks, Conn. 

PIANOS. ORGANS, VIOLINS I GUITARS 
Sent anywhere on 10 days ���� r�:�a��f���g��c:tr.� 

THOMPSON M USIC CO. 
259 Wabash Ave., CH ICAGO. 
:.;!\;�e��1 �!�.r;�r�::�� late music FREE and our large catalog of Sheet Music and Books with cut rates. 

T H E  PENNA.  D IAMOND D R I LL & MFG.  CO.  
I n R n � nO R O .  l'A . . Builders of High Class Steam Engines, Diamond Drills, Power and Hand Cranes, and GenerAl Machinery. 

The 1Il000t !!acee .. ,.,,1 L."rlc.tor t'or Looee Pulley. In ... 
U Z E N ' S  PATENT 

L.UUl:I.1:. PU LLEY O I L E R  
,cc<,m,nended blo

u
�bose w

ho P�i�:: 
or machin· 

No. 56," 

Astronomical Telescopes 
of superior dellnlng power. 

EYE P I ECES, etc. 
Manufactured by 

W. & n. MOGEV, 
West 27th Street. New York. IF' Send for catalogue. 

C>II..a Ell-'TGrI:NrElS. 
T he S h i pman A utomatic Stea m E ngi ne 

I ,  2 ,  4 ,  6 ,  and S HORSE POWEB, SINGLE. 
S and 22 HOR",E l'OWER, COM POU N n . 

� Insurance Not Effected. 
STAT I O N A R Y  A N D M A R I N I: .  

� For all SYnall Pow-er W-ork. 
S H I P M A N  E N C I N E  CO. 200 S u m mer St. ,  Boston,  M ass. 

A N EW L t G  HT FOR M.:\.GIC LA.:WTEKlWS, ana othernew featurellworth knowing about. Catalogue free. Mention t.his_paper. 
J. D. <:OLT k <:0 . 1 8  D"ekmaIl 8treet.lWc,Y Tork:. Branch, 189 La Salle Street (Calumet Building), Chicago. III., L. L. DAVIS MlI.Ill1ger 

��� ''::C.i.-''� -.-�--� 
See iIInstrated notice In SCI. AM., Oct. 24. 1891 

ADJUSTABLE STOCKS AND DIES, 
universally acknowledged to be 

T�EI BEST. or Send for 1891 l11nstrated Catalogue and Price List 
ARMSTRONG M FG.  CO. , Bridgeport, Conn. 

Bench Dri l l  Presses, 
MILLIKEN & D'AMOUR, 

1 5 1 ,  1 53 Ced ar St., N ew York City. 

ELECTR I C  PO W ER TRANSMISSION i�e:�i.!'t�o�Poe;���':,··�lheHwo�k �r.e':.'l�n.fone�o��:J fbe application of electrical apparatu8 to mining pro('esses, with some practical suggestions and statements from those who have had persomtl experience in the operations of 8uch apparatus. W ith 2 ilIustration8. Contained in S('n�NT[1I' 1C AMERTCAN 8UPPLEME�T, No. 
7�3. PrIce 10 cents. To be had at this olllce and from all newsdealers. 

-FOR-

FREE SITES TO SUBSTANTIAL 
MAN U FACTUR ING  ENTERPRISES 

��nti�� pr;fs�s)[;::�:�lpt�:g�.o�:���n��:t���eJi.�l;: FURL, and RA ILROAD FACILITIItS. addre�s J. H.  DIN
G EE. :-l3U Walnut Street, Philadelphia. Pa., President and General Manaaer of numerous Land Companies situllted alon� the lines of the Norfolk & Western Railroad. 

PROPOSA.LS. 

I C E·HOUSE AN D COLD ROOl\I .-BY R. 
G. Hatfield. With dil'ections for construction. Four engravings. Contained in SCIENTIFIC AMERICAN SUP
PLEMENT, � 9 .  Price 10 cents. To be had at this office and of all newsdealers. 

� N ICKEL 
<l AND � ELECTRO · PLATI NG 
§ Apparatus aDd Material 
� THE 
� Hanson & Van Winkle Co. ;; N ewark, N • .I. " 81 LIBERTY ST. , N. Y. :a 23 S. CANAL STREET, 
� CHICAGO. 

Fine Taps, . Dies, Reamers, etc. 
��i:1'·6R�ff'Jmr�"'ir..aI;: 

v , 
Talpl"�����:s,a:01t ���te�s�U::.r �"J�'ciw!'�'N:1�ing Machines, Punching Presses, and other , Labor Saving Tools. 
WILEY & RUSSELL M FG. CO. , Greenfield, M ass, Send jor N"v Catalogue. 

W H E E L  

0�1:�� t!t�!fhi'i."\�:���I'J. Simple and reliable
j 

adapted 
�tgv:����eM f�et ��l�: ward. Write for circulars • 
The PeltonWat('r W het-I f.'o. 12h . "Main St., San Francisco, Cal . ,  
o r  235B Central Buiiding, Libert�· and 
Welt Street., New Y roo"" 

------------_. - ---
SEWING MACHINE MOTOR FOn A�lA· 
teur8.-By c. D. Parkhurst. Description of f! y . -. .  \ "  s iwp ie and e1Jective motor. with lamlndred " l t 1uatL , , - . _ , r  sufficient power to actuate a sewing mae: n : I: 'Y'-; " jl engravin�s. contained in SCIE:'\TIFI� ' A " ,  •. 1 ;  ' C .\ ·" SU PPI.V.MKNT, No. 7 � 9 .  Price 10 cents. ·.I U bt' }; a(1 at this office and from all newsdealers. 

- -E-ABl AND F I N E  GRAY I RO N  I\ I.. �O  ST E. E L  �ALL E: . c o ' T lNGS FfI�'A SPWAL' ERW) 
VllN y, C I " " "  '" .. F Pil l ' , 

S OE UIj 0 ",  t l r">i  S H I N ", '\ � r\n.j I "' G  F., -
T tlOtvlPl lEH IGH AVE /X AM[RICAN ST P H I l A  '_ N O'\.". 

ELECTRO MOTOR. SIMPLE. HOW TO make. By G. M. Hopklns.-Descrlptlon of a small electro motor devj�ed and ctlnstructed Wlth a view to assisting amateurs to make a motor wnich mlflht be driven w ltn BdvaDl age by B currp.nt derived frum a battery. and wbich would have sutlicten!i power to operate a fnot lathe or any machine requiring not over one man ,power. W ith 11 figures. Contained jn �CIJI;J'I'TIF I (' AMEH H"AN 
SPPPL .. ;l\J ";NT. No. f;4 1 . P;-ice 10 cents. To be bad at this ottice and from all newsdealers. 

CUMMEl1S DRYER,PULVERIZER&GALGINER. 
C LAY F R O M  B A N H , D R I E D 6; S CT S .  P E R  TON .ALS 0 V E R Y  

W E T  8< P A  S T V  MATERIA l S .- P H O S P HATE R O C K ,  G Y P S U M  & G  
C A LC I N E D  B Y NEW GHEAP P R O C E S S . PU LV E R I Z E R  F O R  

F I N E  G R I N D I N G  O F  P A I N T S , PHO S P H A;r.£ R O C K 
C E M E N TS & G . - L A R G E  CAPAC I T Y , V E R Y  D U R A B  L E .  

·S E P A R ATO R·H A N D L E S  T O  S O M E S H  H I N E R . I O TO 2 0  
T O N S  P E R  H O U R  W I T H  I - H . P. 

MANFt . rOR U S . [XClU S I V E lY BY I S O L O  E X C L U S I V E LY By' 
fRONTllR iR ONWORKS,[,'P, ) i [,M I C H f O.CUHMlR & SON DmolT ,M lcH  

ARCHITECTURAL E NGINEERING·-By J. Kendall FreitaU'. A presentation of a fe"w facts in connection w ith the efllizineering part of the hUR'e frame� works of metal and terra cotta that adorn our large cities of to-day. With 9 ligures. Contained In SCIENTIFIC A l\IKRICAN SUPPLRMENT, No. 816.  Price 10 cents. To be bad at tbis office and from all newsdealers. 

The Belknap 
B�J�!e�L�m. !�tt!�!���! AN E W �;r A L 0 C UE 

eWI��l�:'�����: ��dt��::'a'::;�:�· V A L U A B L E  P A P  E R S  Combined Water Motors and Dynamos. Contained in SCIF.NT IFIC AMERICAN Suppr�EMENT, sent 
c��t��:��g�o���f::;I?��C��� =e, ,tret of charot to any address. 

run by water or electricity. ill UN S &; C I I  •• 31i1 IIron ,h,. ay, New York. 

WANTED Competent Foreman t o  take charge • of Carving, Papier Mache and Composition De�artments of lar"e Cabinet Factory In the West. Address, Foreman, care of N e l son C b eHlllnn &; (�o , St. LOUis, Mo. . 

W,ite for OircukJrs. 

BELKNAP MOTOR CO. , 
23 Plnm St., Portland, Maine. U. S. A. 

lEAR AND RACK CUTTIN G .  
Frost Self.RelIll l ating Steam Ptlmp. UNION MFG. CO., 17 Rose Street, Battle Creel<, Mich. 

TANN I N G  BY THE AID OF ELEC-trlclty.-By Dr. 8. Hideal and A. P. Trotter. An elaborate review of the 8ubject of tann ing by means of elect ricity, giving the results of the researches into its hlstol'Y a n d  prncticabi l ity. Contained in SCTE:-Jl'IFIC AM>:ItICAN SUPPI.EMENT. No. 814. Price 10 cents. To be had at this office and from all newsdealers. 

STEAM ROAD ROLLERS WlJ�fi�Y�'.fI:,�lt,/f.l&1�l;:f.91:��N:I:E!'!. I H O I LER!'I OF EV E R Y  J) ESc.;RIP'l·I O N .  

M anufactured by HARRISBU RG FOU N DRY AN D M A C H I N E  WORKS Harrisburg, Pa" U.  S .  A.  

P U RE TEM P ERED COpp E R T H E  S Af E ST M O ST O U RABLE & U; a N C M I C A L  M E1 A L  EV ER OFfERED  FOR VA R \ O 'J S M [ C H .A N I C A L  USES  H I G H EST A NTI-FR I C T , O N A L  Q J A L ITI ES  I N D I S P ENS IBlE FOfl.  ELECTR I � A L  W O R K  £.\J RE I': A iEMPE.,REU c o PPER  C O .  N O RTH EAST PA 

-- .C..��� PcERFORATED �ETALS j'M I NING SCREENS, 

CHUCKS Catalogue No. 12. just issued 
• with o\'er 4C new iJ1ustratlOn� 

The C U Mh m a n  C lm ci:n����eH*,)�ff::'�i. COlin . 

Capaeity up to 200 tODs per hour. 
Has produced more ballast, road metal, and broken more ore than all other Breake s combined. 

M:�:�:��.Ofs���hf�r��:a����: 
C A T E S  I R O N  W O R KS, 

:) 0  ( : !'I o .  ( : l i n t on St., Chicago 136 C, Liberly Street. New York 237 C, � ranklin St., Boston. Mass 

LIQUID FUELS FOR STEAM ENGINES. 
-The opinion of an expert 8S to the economic value ot naphtha as a substitute for coal in the prod uction of 
������e��: ���t���g� °lsl�nOJi�iy�:a�rWi��h�:�liih: fuel. and their results. 'balms of the Inventor of the Holland hydrocarbon retorl. The mod·.ls operandi ot the apparatus. and a. critiCism of the inventor's claims. Contained in SCIE�TIFIC AMERICAN SUPPI�E?tfI':NT, No. 238. Price 10 cents. To be had at this office and from all newsdea1ers. 

WO ODEN TANKS F O,,-R A < L R O A D,S 
J .......... TER  """ OR�J 

LA.�GEWATE.R TA NK M I LLS , F"ARMS & c  
PlAN S &.�SP[CIALTY. S\If ·c ot.1PL [�E�C� �r 
S P EC l f l CATlONS F IJANISHEC .Y1  (� L M E 
rOR F O U N O AT<ON, &TOWERS .E CA LDWELL & C� 

N° 2. 1 7  E M A I N  ST. L O U I S V I L L E  Kv 

M U N N  & CO.,  Pub l ishers, I 
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I titntific  �mtritau. 
Iuside pa��:,ei:��::��::�:llt� a line T H E  ?T�' LO!LY�!!'��!;�:��:��:��:� H !! 
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No Licensed Engi neer. 
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t
:ag.fi;'t:�".\�a:i�f: W:l. e:�e��ri::�: . The Simplest, Safest and Best Pleasure Boat. 

Inent. us the letter press. Advertisements mU8t be Catalogue containing �es of owners and U Blue l'eeei ved at Publication Office a8 early a8 Thursday Book" with hundreds of testimonial letters Bent on lIlorning to appeal' in the following week's issue. application with five-cent stamp to defray postage. 

S T A R  H AC K  SAWS.  

THE HENSHA. L L-VA.N A.NT'VEKP 
B L A. C K  BA.SS K E E L .  

is the Black Bass Augler's favorite Casting Reel, and is 
used by many of the most expert handlers Of Rod and Reel. 

Pl'iee, - _. _ - _ - $ 1 5 . 00. 
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plements. 
Catalogue contains Lithographic Plates of Split Bamboo 

and Lancewood Rods, and over 100 varieties of Artificial 
}'lies in colors. 

Send 200. for Catalogue. 'l1his may be deducted from g������itf;���(b� �yt7�hl��!o!Op��i�sJ{?��:fo��::ore, 
Address 

T. H .  CHUBB  ROD CO . ,  Post Mills, Vt, 
rT"Pll'1 1 st' .liI f l l t ifin H Scientific American." 

S AW S Wanted 5O,MSawrers SAWS and Lumb e rmen  to 

A send us their full address for a copy of Em- A erson's II1r Book of SA \ViS, new 1890 edi-tion. We are first to introduce NATURAL W GAS for heating and tempering Saws with W wonderful effect upon improving their qua-lit,. and toughness enablinK us to reduce S pnces. Address EllIERSON..I. � ilI l T H  S & C O .  (Limited), BeaveI' J..-alls,  Pa. 

�o 'C" SEE� POVVEH. '1 
We can supply it with the Motor ofthB 19th Century 

% to 70 horse power. 
Cost about one cent an hour to 
each indicated horse power. 
h In '1l'Orth, 1Iot ,r.: iZl', 1I! lI ,'a / / ( I '  l if's." 
What others think of me is stated 

in catalogue. 
CHARTER GAS ENG INE  CO, 

P. O. Box 148, �te r l i nlC, I I I .  

\\' A '1'(' H E l"l .-AIi  kinds key winders changed t o  stem 
winders. Address \V. F. A. 'Voodcock, Winona, Minn, 

THt AMtRI�AN nLt TtLtrH�Nt �� . 
95 M I L K ST . ,  BOST O N ,  M ASS , 

This Company owns the Letters Patent 
granted to Alexander G raham Bell, March 

7th, 1876, No.  174, 465, and Jan u ary 30th, 
1877. N o. 1 �6. 78 •. 

The transmission of Speech by all known 
forms of Electric Speakin g Telephones in · 
fri l l ges t,he right secured to this Company 
by t h e  abo ve patents, and renders each 
indi vidual user of telephones not furnish 
ed by it or its l icensees responsible for such 
un l a w f u l  use. and all the consequence! 

thereof. and liable to suit thE'refor. 

G-a& E:a.1;1:a.e a:a.d. Pc>�er Cc>:an.pa:a.-y . 
lU O ItRI� H E l (al'l'� ON T H E  H A R L E iU ,  - - - - NE\V Y O R K  CITY. 

PACIFIC NAPHTHA LAUNCH CO., Tacoma, Washington, Agents for the Pacific Coast • 
. _------- - -_._--

n rmprovement the order of the age." 

AN DUZEN'S �t�; PUMP THE SMITH PREMIER TYPEWRITER P U M PS A N Y  K I N D  OF L I Q U I D . 
Does not clog, freeze or get out of order. 

Alwavs ready. All brass. Every Pump 
Guaranteed. 10 sizes. Capacity 

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

full information write to 
VAN DUZEN &.TIFT CO. 

(PUMP DEPARTMENT) 
C I N C I N N AT I .  O .  

Important Improvements. All the Essential Features greatly perfected. The Mo.st Durable in Alignment. 
I JtJasiest Running and Most Silent. 

SMOKELESS GUNPOWDER -AN IN- I' All t.YP� cleaned in l0 seconds�itb?ut soiling the hands. . . . '  . The smith Premier TypeWriter Co , S.vracuse N ,  Y . .  U.  S. A, terestlllg article by Hudson Maxm:1: o.n t. he manllfactu.re I IT Send for CataTogue t and use of smokeless gnnpowder. �!1vmg a �ket.ch of Its • 
history and the methods of producing It. Contained in 
SCIESTIFIC AMEH.ICAS" SUPPLE:UE:-.'T. No. 8� 1 .  Price 
10 cents. To be had at this office and from all news
dealers. 

CDM_T�R Figures all Examples. Kev 
A R operated. Rapid. Ac.'cura te . 

I Relieves mental strain. 
Sen or Circu ar. . & T. FG. CO . • 52-56 1llinois St. Chicago. 

Steam!  Stea m !  

A GENTLEMAN 'S LAUNCH .  

El:OISC>� C E N E R A L  E L ECT R I C  co. 
I N CA N D E SC E N T A N D  A R C  L I C H T  P LA N T S .  

Stationary and Railway Motors.-Lamps.-Cables.-Safety Devices. 
DISTRICT OFFICEiS. ���e:: : 

: :�.�
IS�� .
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,
0 crN: I Pacific Coast . . Edison B'ldlng, 112 Bush St., S. ]'ran., Cal. 

Eastern . . . . . . . . . . .  Edlson Building, Broad St., New York. PaCific Northwest . . .  Flelschner Bullding, Portland, Ore. New England . . . . . . . . . . . . . . . . . . . . 25 Otis St., Boston, Mass. Rocky Mountain . . . . . .  Masonic Building, Denver, Colo. Mexican and South _ American Department .. . . . . . . . . . . . . . . . . . . . . . . ; . . . . . .  14Jdison Building, Broad Street New York. European Office . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . & VictorIa Street, \Vestminster, London, S.W., England. 

A R T E S I A N  
Wells, Oil and ",as Wells, drilled 
by contract to any depth, from 50 
to 3000 feet. We also manufac
ture and furnish everything required to drill and complete 
same. Portable Horse Power 
and :Mounted Steam Drilling 
���r���Bsf�BI��e;�clf��::�B 
ed cataloJlue. Address I required and send for illustrat-

& OIL WEI.L SUPPLY 
];R STREET. NEW YORK. 

I --- " T i l E  � I N T Z " 
I GAS A N D  GASOLI N E  E N G I N ES 

Stat i o n a ry a n d  M a r i n e .  
llakes is o�n supply of gas from 
gasoline, and at lesM expem�e than 
��f;I��'��

e
,�I'����:��

. ii�I:�t j �ith ('/�i ih�� 
manufactured or natural gas. Spe
cially adapted for small boats and 
launches and electric lili/:ht work. Cir
culars free. I:T' Jlention til is paper. 
C LA R K  S I N TZ ,  M F R . ,  

Springfield, Ohio. 

to live for if you have not seen ole.,. new 

� .. . _c;-"..-;",,_ """"'.-;;0::;; ..... -CENTUR Y COL UMBIA, 
witlt Pneumatic Tires. L ight, Strong, 
Durable, and fully guaranleed. 

POPE M FC.  CO. ,  221 Columbu. Ave., Booton. 
12 Warren St., N. Y. 291 Wabash Ave., Chicago. }�actory, Hartford, Conn. 

I D D A I S 
are always loaded ready for immediate use. They cau 
be used for roll films or glass plates. The new 

Daylight '*" 
'*" Kodak 

can be loaded in daylight. Registers exposures and 
locks automatically when a new film is turned into 
place. $8 50 to $2 5� 

T H E  EASTMAN COMPANY. 
licnd for Circulars. ROCHRSTER, N. Y. 

ftW-JOHIS' 
�Alall,a� 

STEAM PACKING 
Boiler Coverings, Millboard. Roofing. 

Bnilding Felt, Liqnid Paints, Etc. 
DESCRIPTIVE PRICE LIST AND SAMPLES SENT FREE. 
H. W. JOHNS MFG. CD •• 87 Maiden Lane, N. Y. 

The Shimer Cutter Heads 
45,000 SOLD. 

110 work Car Siding, Flooring 
��urJ'

d
D�� s�:E ;�� 

Blinds. Cope Heads to 
match. Sam'l J. Sblmpr & Son., 
Centre St., Milton, Pa.. 

l MARCH 1 9, 1 892• 

Emery, 

TANITE 
The Tanite Co., 

Emery Wheels, 
Emery Whetstones. 

Grinding Machines, 

Knife Sharpeners, 
Knife Grinders. 

STROU DSBU RG. PA. 
161 WASHI N GTON ST • •  N EW YORK.  

ESTA BI. IISHED 1846. 

The Most Popular Scientific Paper in the World 

Only $3.00 a Y ear, Incltuling Postage. 
Weekly-liZ Nllmbers a Year. 

ThiM widely cit'cll iated and splendidly illustrated 
paper is published weekly. Every number contains six .. 
teen pages of useful information and a larg-e number of 
original engravings of new inventions and discoveries, 
representing Engineering Works. Steam Machinery. 
New Inventtons, Novelties In MechaniCS. Manufactures, 
Chemistry. Electricity, Telel!raphy. Photography. Archi
tecture, Agriculture, Horticulture, Natural History, 
etc. Complete list of patents each week. 

T " " m s  of Subscl'iption.-One copy of the SeIEN
'l'U'IV AMERICAN will be sent for one yerr.r-52 numbers
postage prepaid, to any subscriber in the United States, 
Canada, or Mexico, on receipt of tln'ee t:l o l l a  I'S by the 
publishers ; six months, $1.50 ; three months. $1.00. 

(: I nb�.-Special rates for several names, and to Post 
Masters. Write for particulars. 

The 8afest way to remit is oy Po�ta) Order. Draft. or 
Express 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 

MUNN & C O . ,  361 Broadway, New York. 
---0---

'J' H E  jtituttfit �mtritaU j"uppltmtnt 
This is a separate and distinct publication from THE 

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 descriptioDs. THE 
SCIENTIFIC AMERICAN SUPPLEMENT Is published week· 
Iy, and Includes a very wide range of contents. It pre
sents the most recent papers by eminent writers in all 
the principal departments of Science and the Useful 
Arts, embracing Biology, Geology, Mineralogy, Natural 
History, Geography. Arch",ology ,  Ast"vnomy Chemis
try, Electricity, Light, Heat, Mechanical Engineering, 
Steam and Railway Engineering. Mining, 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 information 
obtainable in no other publication. 

The most i11l1)()rtant Engineering lVorks, Mechanisms, 
and Manufactures at home and abroad are Illustrated 
and described in the SUPPLEMENT. 

Price for the SUPPLEMENT for the United States and 
Canada, $5.00 a year : or one copy of the 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, 

M U N N  & C O . ,  361 Broadway, New York, 

Pobllshers SCIENTIFIC AMERICAN. 
---0---

�uilding �diti\ln. 
THE SCIENTIFIC AMERICAN ARCH ITE C T S' AX)) 

BUILDERS' EDITION is issued monthly. $2.50 a year. 
Single copies, 2;) cents. Forty large quarto pages, eq'inlJ 
to about two hundred or<linary book pages � forming a 
large and splendid lllagazine of Architecture, richly 
adoMled with e11'I)ant pla t es 'in COrOI'S, unll with other tine 
engravings ; illustrating the most interesting examp]e� 
of modern architectural construction anll allied sulJjech;. i A special feature is the presentation in eU<.:b number 

i of a variety of the latest and best plaus for Tlrivute resi
dences. city and country, including tllO:::;e of ycry mou
ernte cost as well as the more expensive. DrtlwiDI!8 in 
perspective and in color are given, together" with full 
Plans, Speciflcations, Sheets of Details, Estimates, etc. 

The elegance and cheapness of this magnificent work 
have won for It the I�nl'gest (: i ]" (� lI l n . i o ll 0:: any 
Architectural publication In the world. Sold by all news
dealers. $2.50 a year. Remit to 

M U N N  &; CO .. l' u h l i ,\",l' •• 
361 Broadway, New York. 

Ii 
B A R N ES'  New Friction Disk Drill. 

FO R L IGHT WORK.  
Has these Great A duantages., 

The speed can be instantly changed from 0 to 1600 :�hb:�;!d��t�'a �� s:::!��?:!ts;q(�al':�f:&�
l
�h� 

smallest or largest dril ls within its range-a w0!l" 
derful economy in time and great saving in driD 
breakage. Send for catalogue. 

W. F. & J NO. BARNES CO • •  
1999 Ruby St" Rockford, Illj 

INKS 
The SCIENTIFIC AMERICAN i .  printed wit.h CRAS. 

ENEU JOHNSON & CO.'S INK. Tenth and Lombard 
Sts., PhUadelphia, and 47 Rose St; . •  ODD. Duane. New York 

It will pay you if you have any money to invest either large 
or small sums, to send for pamphlet " Investment z's. Specu
lation." Free to any one mentioning this  paper. 
-Taylor &, RathvoD, Denver, Boston or New York. 
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